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PROCEEDI NGS

REID. Ckay. It is 8:00, so we're
going to get noving here. Can everyone see ne? And
can everyone hear ne?

MJULTI PLE SPEAKERS: Yes.

REID:. |'mvery sorry about that.

Okay. So welcone to the Endpoints and Trail Designs
to Advance Drug Devel opnent in Kidney Transpl antation.
My nane's Reid, |I'mpart of the FDA staff. Mself and
my co-workers will be assisting you and the speakers

t hr oughout the day.

I f you have any questions, you can find
us at the long table in the hallway, or back there at
the AP table. That would be Brittany and nysel f.

So a few housekeeping things to keep in
mnd. |f you were not told at the registration desk,
the deadline for lunch orders is 9:30 a.m, and you
can go to the kiosk in the main hallway to pick up a
| unch during break.

Now, | unch can be eaten within the

room or at any tables in the main hallway, or |

www.Capital ReportingCompany.com
202-857-3376



www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

FDA Public Workshop November 9, 2023

Page 9
think, it m ght be nice enough outside. Also outside.

Bat hroons are | ocated behind the kiosk
in the main hall. So if you go passed the kiosk, down
that hallway on the left, you'll find the nen and
wonmen' s bat hr oons.

Any phone calls should be taken in the
mai n hall or outside the presentation room |f you
need somewhere nore secl uded, once again, contact one
of our team nenbers, and if there's an open conference
room we can see if we can get that for you

Now, there will be an opportunity to
ask questions. W have two m crophones in the min
hall, right there. However, those will be designated
for the open panel discussion sections of the neeting.
So pl ease, during and presentation or any fornal
di scussion, please refrain fromtrying to use the
m crophones. There will be a time and they will |et
you know.

Now, with all that in mnd, again,
wel cone. And our first speaker with be Dr. Corrigan-

Curray.
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DR. CORRI GAN- CURRAY: Good norni ng.
|"mDr. Corrigan-Curray. |'mthe Principal Deputy
Center Director for CDER, and |I'm so pleased to be
here and have the opportunity to say a couple of words
before you really launch into this inportant topic.

It's great to see sone of you in person
and thank you for everyone who's joining us online.
want to al so thank our co-sponsor, the University of
Mani t oba Transpl ant Center for supporting this
conference, and for its |leadership in scientific
research and innovation around ki dney transpl antati on.

| want to al so recognize the Critical
Path I nstitute, who is here. | think we're in our
20t h year of collaboration with the Critical Path
Institute, and it's been a very productive partnership
to advance drug devel opnent across a spectrum of
di seases. And | know today it is our Critical Path
Transpl ant Therapeutics Consortium which anpngst
ot her activities, has been working to advance the --
t he novel iBox Scoring System and | know that will be

di scussed sone today.
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You know, the field of transpl ant
medi cine is just one of incredible innovation. You
know, going back and sort of refreshing nyself on
this, you know, realizing that the first kidney
transpl ant was done about a decade before | was born.
| want to keep that a little vague.

And then, they noved on to, of course,
ki dney, pancreas, liver, heart, and lung in the '80s,
a time when probably nore people in this room can
remenber.

And then, as we hear about the second
person, | think it was, to receive an experinmental pig
heart, it's easy to think that we've achi eved
everything that we need to do in human organ
transplantation. And | know if you're not on the
front lines as you are every day, it my seemlike
t hat .

| don't know, but | would suspect that
t he average person really thinks about, aside from
organ availability, which is a large issue. Once, you

know, there is a transplant, we're sort of good, and
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everything is fine.

And of course, for kidney transpl ant
bei ng, you know, one of the npbst common, and |
understand we're over 560 kidney transplants as of
Sept enber 23, and 25,000 a year. It really seens |iKke
this has becone part of routine nedicine, which
perhaps it has. And it's incredibly good news, but
| i ke many things in nedicine, there's usually still an
unmet need.

You know, in April of '"23, and | think
nost of you m ght have seen this, New York Tines
publ i shed a guest essay entitled, My Transpl anted
Heart and | WIIl D e Soon, and it's a title that
really catches your attention.

And many of you who've read it, you
know, read about this young woman who had two heart
transplants and it was not the failure of the
transplants, but a secondary cancer that was
attributed to the i nmunosuppressive reginmen.

And the author raised an issue that

probably does not receive attention about the price
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t hat patients pay for their inmune suppressants, both
daily side effects, and that are perhaps, that are
non-life threatening, but then the nore life
t hreateni ng and seri ous.

And she quotes an unidentified doctor
saying that the current nedications are insufficient,
they don't prevent the long-termrejection. And if
t hey do, then unfortunately, their effects can becone
deadl y.

And she refers to a gratitude paradox,
where those given the gift of an organ may feel |ike
t hey cannot conpl ain, and she identifies this unnet
need that is probably too unfamliar -- too famliar
to those in the room

| understand that the | ast new drug
t hat FDA approved in the prophylaxis of organ
rejection was bel atacept, and I"'msorry if |
m spronounced that, in 2011. So I went back in 2011
and said what el se was going on in drug devel opnent.

Well, 2011 was actually the year that

two new drugs were first approved for nelanoma after

a
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13-year hiatus. And in the intervening years, there
have been nmultiple drugs approved for nel anons,
probably eight or nine drugs, building on a successful
targeting of BRAF nutations and ot her know edge.

So we know that drug devel opnent is not
easy, and then in the transplant setting, the stakes
are high, as in many others. W also know t hat
I denti fying appropriate endpoints and trial designs
can really facilitate devel opnent, as it has done in
cancer and other fields, and accelerate investnent and
I nt erest.

So there's an incredible anmunt of
talent in this room and online, and from patients who
know what it is to live with this experience, to those
treating patients every day, and to ny coll eagues who
are really here to engage in a dialogue that can nove
t he needl e forward.

So | want to thank you all for taking
the time out of your busy schedules to -- to neet with
us, to work with us today. I'mgoing to end ny talk,

because there's so nmuch, many nore inportant things
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that we need to discuss, and | | ook forward to hearing
about what you achieved. Thank you for your
attention.

DR. BELEN:. Good norning. M nane is
Ozl em Belen, and I'mthe Deputy Director for the
Di vi si on of Rheumatol ogy and Transpl ant Medicine, in
short, the RTMin the center of drug eval uation and
research at the Agency.

On behal f of the Agency, | would Iike
to welcone all of you to this coll aborative workshop,
co-sponsored by the FDA and University of Manitoba,
titled Endpoints and Trial Designs to Advance Drug
Devel opnment in Kidney Transpl antati on.

This is our first workshop for Kkidney
transpl antation since 2018, and the start of the
pandem c. W have been infornmed that over 700 people
had registered to attend this workshop, close to 100
I n person, and over 600 to attend renote -- renotely.

During the | ast decade -- during the
| ast decade, the scientific understandi ng of

transpl ant nmedicine, including transplantation has
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made significant progress, including but not limted
to, the changes in organ allocation system and
anti body nedi ated rejection, inmportance of nedication
adherence, HLA nolecule msmatch, and the revisions to
bath cl assification.

We identify challenges we would like to
di scuss in order to pronpte the devel opnent of new,
safe, and effective therapies in this -- in kidney
transpl ant ati on.

The goal of this workshop is to have a
public dialogue to help address barriers to drug
devel opnent in this space. The topics discussed wll
i ncl ude efficacy endpoints for kidney transpl ant
prophyl axis of rejection trials, biopsy proven acute
rejection as efficacy failure, non-inferiority trials,
and secondary endpoints.

Personal i zed i mmunosuppressi on and
enrichnment as a tool in trial design. W assigned
anpl e anount of panel discussion tine for questions
from both the audi ence and renote attendees, and we

expect to clarify any points that need further
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di scussion from each session.

In order to ensure a robust discussion
t oday, we recogni ze the inportance of having a broad
representation as the objectives of this workshop
relate to nultiple stakehol ders.

| would like to note that this is a
public workshop and not an advisory neeting. However,
this workshop is a part of ongoing and nuch needed
di al ogue, and a forum for open di scussion between
ki dney transplantation experts in academ a, industry,
the nonprofit sector, governnment, and patients, wth
t he hope of expediting drug devel opnent of safe and
effective treatnments in kidney transpl antation.

Therefore, everyone's input perspective
and i deas are valued. The planning comm ttee included
menbers fromthe Agency, including our own review
di vision, Division of Cardiology and Nephrol ogy,
O fice of Drug Eval uation and Sciences, Ofice of
Bi ostatistics, and representatives from our co-
sponsor, University of Manitoba, including Dr. Peter

Ni ckerson, as well as nenbers fromthe ASD, AKP,
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Critical Path, specifically TTC, representing
transpl ant academ ¢ comunity and investigators. And
nost inportantly, patient voice.

W -- we sincerely thank you for your
time and dedication for the past nonths to nake this
wor kshop possi ble. Today's agenda is quite busy, but
we are hopeful we can adhere to the schedule so that
we have sufficient tinme for a robust discussion in
each session panels.

Once again, | thank you for joining us
today and we're | ooking forward to a very productive
meeting. Thank you.

DR. POGAE O  Good norning, everybody.
Thank you very nuch for inviting me to present. And
the title of the presentation is Are Long Term
Qut cones After Kidney Transplantation | nproving?

So | started the -- the presentation
with a question, and the answer; yes. |'mgoing to
show you sone data, now.

As we all know, we need transplanting

nore and nore. We actually doubl ed the nunber of
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transplants -- a over 20 plus years from about 14, 000,
we're about 26, 27. We will do nore this year. This

Is nostly at the expense of deceased donor
transpl antation, not so nmuch at the expense of Iliving
donor transplantation, is another area where we have
to work. But we are doing nore and nore transplants
year after year.

Now, this is a -- an adjusting graph

survival data from UNOS, and you can see that at one

year, this is graft survival. |If you get a |iving
donor kidney, very few kidneys -- very few kidneys
wll be lost, for any reason.

As tinme goes on, of course, survival
decreases, and a significant nunmber of kidneys are
| ost within three years of transplantation fromliving
donors. Qutconmes a little worse for deceased donors,
93 percent, 7 percent the kidneys will be lost within
one year. And as you can see here, after three years,
25 percent of the kidneys are not functioning anynore.

This is patient survival. You can see

al so here, this is from UNCS, too, unadjusted data,
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you have, of course, younger people live |onger. W
have an issue with older recipients where they tend to
die within five years of transplantation. And wth
that you | ose grafts, functioning grafts.

So a few years ago, we -- we |ook at --
we wanted to know i f ki dney outcones were inproving in
the long term over the last 20, 25 years. So we | ook
at this LTR data from 1996 to 2017, because we wanted
to have at |east five years of follow up. Sorry, how
do | go back here?

Here you see, this is donors, living
donors. You can note here you have all kidney
transplant recipients divided by in five different
groups, based on when they received the kidney
transplant. '95 to '99, 2000 to 2004, '05 to '09, '10
to '13, '14 to 17. And this is a graft survival. And
you can see that every five years survival is getting
better and better. And this is adjusted for all sorts
of conorbidities and variables that can affect
survi val

Same thing with living donors, the
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| npact is smaller, but you can see, also that every
five years, graft survival is inproving in the United
St ates.
You can now say, also that in 1995 If
you got a kidney from a deceased donor, you have life
-- the half-life of that kidney was eight years. Now,

It's expect it to be about 13 years, so you have about

-- or 11 years, I'msorry. So you had about 25
percent increase in survival, in half-life of the
ki dneys.

VWhere |living donation is nuch nore
pronounced, it used to be 12 years, now you can expect
15 to 19 years of graft survival. So we are doing
better.

Al l groups, all different
subpopul ati ons may get inpacted differently by this
| nproving survival. Wthin one year, note this, one
year of inprovenent, in one year survival, the
i mprovenent is only four or five percent. W are
al ready kind of like maxim zed. This is over -- this

I's over 20 years, from 1995 to 2017, about 12 years.
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So you can see that there is
I mprovenent in different subpopul ations, especially in
t he ol der population, they tend to live a little
| onger, conpared to a younger popul ation. African
Anericans they have inmproved survival -- nore survival
| mprovenent than other races, et cetera. Yet, the
survival inprovenents only five years or one year,
because we al ready do very well at one year.

Now, if you go a little farther out,
this is five years, you can see the inpact is nuch
nore significant, even up to 25 percent inmprovenent in
sonme subpopulations. Note that this is a -- if you
get a -- if a recipient got a kidney between 2014 and
2017, they have at |east 60 percent |ess chance of
| osing the kidney than if they got it back in 1995.

Siml|ar data was shown by -- by
Hari haran, who is here, simlar analysis. And you can
see the sane thing for |iving donation and deceased
donation, graft survival, and patient survival is
getting better year -- year after year.

There's a nice -- this is a nice
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pi cture here because what we are | ooking here is at
the rate of graft |oss and patient loss, and this is
time. And you can see that fromall the transpl ant,
only three -- three percent were | ost at sonme point
here, early on, but then the rate at which we are
| osing grafts and patients is less -- is |lower and
| ower over tine.

So the answer to the question is yes.
But are we there yet, and absolutely not, as we all
know. Look at this, it's very conplex. It's very
conplex. This is a nice diagram in where you can see
how conplex is a kidney transplantation, in contrast
to, for exanple, native kidney disease. | " m not
sayi ng that native kidney disease is not conpl ex,
either. But |I'msaying this -- there are nmany nore
factors here.

We have donor factors, we have
reci pi ent i munosuppressi on, we have common di sease,
pati ent death, everything leads to graft |loss. And
therefore, it's very difficult to choose one

surrogate, or one outcone, or one -- one tool to
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estimat e endpoi nts.

We are not doing that well. Here, |
can show you that for 13 percent of the patients that
were transpl anted between 2014 and ' 17 are
retransplants. So we are losing grafts with patients
being in good shape to get another kidney. This is
not even counting those patients who |ost a graft, and
they can't get on the transplant list, or they cannot
get another transplant. And so we need i nprovenent
t here too.

This figure is being shown nmany tines,
but | want to show here that back in the day we were
| ooki ng at one-year outcones. You can see that this
Is a one-year allograft survival and rejection rate,
and all the drugs were devel oped from 1960 to 2010,

t he | ast one being "Bela" in 2011 or 2012.

Al l these drugs brought the survival --
graft survival to very high, rejection rates very | ow.
And they're all directly at T-cell immunity, nostly.
Not hi ng about anti body i munity nmentioned here. It's

all about aimng at |ynphocytes and acute cell ul ar
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rejection, which is kind of -- which is kind of |ike
t he nost common cause of graft rejection within the
first year. So our goal was one year. That's what's
been there for a while.

But you can also see here, this is data

from-- and these are biopsies for different reasons.
And note here that | could see the rejection, the --
rejection is very -- is very significant in the -- at

t he beginning, within one year of transplantation.

But as time goes on, the -- the condition that really
af fects kidneys and eventually leads to graft failure
s anti body nedi ated rejection, where we haven't nade
much progress.

We know, hear about if you devel op the
donor -- donor specific antibodies and with different
the different characteristics, you will |ose the
graft. But this happens late, it doesn't happen
wthin one year. |t doesn't happen within two, three
years. It may happen over 10 years. So the events
occur after one year and it take a while or take a

|l ong time before we | ose the graft.
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In all the grafts that are not |ost, we
have anti body nedi ated rejection, can be lost to this
condition of chronic allograft nephropathy, what we
used to call. Miltifactorial, very conplex, no
treatment either. We don't have treatnent for AMR we
don't have treatnent for this. So we are |osing
grafts fromthis conditions that they have no targeted
drugs.

So traditional endpoints now, | think,
in my opinion, they are not sufficient. As an
exanpl e, we cannot focus on graft rejection within one
year, which is nostly serial rejection. Look at this,
this is data from UNOS. We are tal king about five,
ei ght percent of cellular -- graft rejection, nostly
cellular, within one year. That doesn't nean graft
| oss. So we are tal king about sonething that we are
really doing very well at preventing, which is
rejection within one year.

If you |l ook at GFR as a marker, people
tal k about, it's very difficult, too, if you | ook at

it al one. Look at the distribution of GFR i n between
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transpl anted patients, depending on the age, it's all

over the place.
percent change

20, versus 60,

I nprovenent of

tine, we don't

nore than a decade ago. None of the drugs in the

mar ket addresses anti body nedi ated rejection, for

exanpl e.

cardi ovascul ar

We have a ton of drugs now, to control and cure

cancer. We have a lot of antibiotics, we have a | ot

of antivirals,

t hat organ, a |

real week -- |ast week, tons of new drugs to treat

GNs, novel G\s.

treat commopn causes of patient -- of a graph | oss and

pati ent deat h,

Page 27

So if you say, "I"'mgoing to do 40
In GFR," is not the same if your GFR is
versus 30. So it gets conpl ex.
So when they account for the
graft survival and patient survival of

have new i munosuppressi ve drugs since

However, we have many new drugs in

-- to prevent cardiovascul ar di sease.

this helps to help the patient keep

onger and patient life. And even now,

So we have a |l ot of nedications we can

such as recurrent disease,
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cardi ovascul ar di sease, nmalignancies, et cetera. But
we don't have a drug that really -- a drug that really
| ook at what we do as kidney transpl ant physicians,
which is prevent organ rejection.

So new -- what do we need? A new
| mmunosuppressi ve drugs directed at conditions that
mani fests late in the transplant process, but they
take years to evolve. W have to rethink our
endpoints and find new surrogates or tools that
protect the expected outcones, rather than wait for
the outcone to occur. W cannot do wait for five
years, try -- try a drug for five years before we know
if you -- if works or not. And these new tools wll
| i kel y i ncorporate several surrogates and not a single
one, | don't think a single one will be enough.

So in conclusion, short term outcones
such as rejection within a year of transplant are
excellent, and basically, | think they are maxi m zed
if you really want to | ook -- use them as an endpoi nt.
Covering shorter outconmes do not address the graft

| oss. We can have excel |l ent outcones at one years,
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yet we | ose a kidney at five years.

Long term outcones are inproving but
| i kely to advance in the overall care of patients in
general, | think. And there is a need for surrogate
outcones to facilitate novel drug devel opnent directly
that late i mune nedi ated graft |oss and rel ated
conditions. Thank you.

DR. NI CKERSON: Go ahead, Dr. Conway,
or Paul. Go ahead.

MR. CONWAY: Thank you very nmuch. M
name i s Paul Conway, |I'mfromthe American Associ ation
of Kidney Patients, and | have the pleasure of serving
as the Chair of Policy and d obal Affairs. And |I'd
li ke to thank the FDA for the opportunity for the
opportunity for AAKP to participate today.

And |'d especially like to thank fell ow
pati ents around the country, who obviously have a
vested interest in this, and hel ped nmake this neeting
as big as it is today. The credit goes to the patient
voice. And we'd also like to thank the congressi onal

staff of the United States Congress. On QOctober 19th,
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t he Anerican Association of Kidney Patients did over
130 neetings on Capitol Hi Il and encouraged
congressional staff to attend this neeting and to
listen. And we've committed to do a post neeting
pati ent inpact statement to the Congress after this
meeti ng.

And the reason why i s because we
believe there's a disconnect, right now, between the
direction of the country in terns of national policy
and patient interest, and the intensity and acti on of
the FDA to nove forward on new transplant drugs. So
right off the bat, we're going to tal k about three
myths, three realities, and three inportant questions
that we think should frame today's discussion.

So first nyth is that there are no
unnet patient needs. We hear this fromtine to tine.
We al so hear that status quo is good enough in
transpl ant nedi cations, and we reject that. And
third, we've heard that science in regulatory
deci sions are too conplicated sonetines for patients

to grasp, and they occur separately from patients and
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policy set by the President and the Congress.

We find this interesting and it's
worthy for the discussion, because what's happeni ng
today is a discussion in full candor, and collegiality
with the FDA, and with many of the experts there in
the room But make no m stake about it, the FDA is in
t he process of nmaking decisions on a regulatory
pat hway for the next generation of transplant drugs.

This is a United States governnent
agency that is deliberating data that will determ ne
t he access of Anerican patients to new drugs. And it
will also inpact the practice of transplant nedicine,
and the industries that have decided to either be in
this space and devel op drugs, or to | eave the space
because there's no pat hway forward.

So let's just take a | ook at one quote
here on the next slide, which | think is very
I nportant. This is a quote fromDr. Robert Califf,

t he Comm ssioner of FDA, who we believe deserves a
tremendous anmount of credit. These are quotes that

were taken fromhis introductory remarks at the
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pati ent engagenent advisory commttee in Septenber of
2023, and they really characterize the spirit we
believe, of FDA. And it says, "I'm pleased to be wth
you today to help kick off this neeting addressing the
nost 1 nportant areas of focus at the FDA, how we
I ncorporate into the patient voice in support of the
devel opnent of new products to treat disease.”

He al so said, "The FDA as a whole is
commtted to better understand and advanced diverse
pati ent perspectives, preferences and unnet needs
informour work." And he also said, "One of the npst
| nportant aspects of our mssion is to protect and
pronote public health to -- involves the
responsibility to consider, to the extent we can, the
needs and characteristics of all people and
popul ations in the policies we advance, the science we
support, and the workplace in which we operate.”

Dr. Califf deserves a trenmendous anount
of credit, because many of the patients there in the
room and who are watching online, renenber Dr.

Califf's words of eight years ago, in front of Kkidney
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patients, as he |istened patiently to patients
descri be what they go through with kidney di sease and
the lack of innovation, including the |ack of
I nnovation in drugs.

And after listening to this, Dr.
Califf, who is very esteened in many different areas,
as a researcher and as a practitioner, got up to an
open m crophone as a U S. governnent official and
said, "If he were a kidney patient in Anerica today,

he'd be pissed off,"” and he's right.

Next slide. This is how at FDA, over
t he past eight years, has |listened to patients.
They' ve | eaned forward to hear the needs of patients
in the context of nultiple nmeetings. |In eight years,
i ncl udi ng today, the FDA has conducted five neetings
to consider what the future of transplant nedicine is,
and a nunber of different factors, and they've been
open to listening to the patient voice, which is very
i nport ant.

It's also inportant to point out that

over the past eight years, that amount of tinme is
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| onger than it took the U S. to wn Wrld War Il wth
our allies. It's alnobst as long as it took from John

F. Kennedy's speech about putting a man on the noon to
a man actually landing on the noon. And it's actually
| onger than it took for Bono, of U2, to work with a
bi partisan coalition in the United States and to nove
forward with an effort that broke the back of HV
transm ssion in Africa between nothers and their
babies. | think it's always inportant to benchmark
how much tinme it takes for government to do sonet hing.
Next slide. So in light of this
meeting com ng up in Novenber, the neeting we're at
t oday, AAKP did a survey that evolved over 1200 ki dney
transplant recipients, and organ donors, and patients.
And we asked several questions to go to the issue of
unmet needs.
And we asked patients when they first
t hought about getting a transplant, did they think of
it as a treatnment that was better in ternms of their
heal th and renewed capacity to do what they want it to

do inlife, in conparison to dialysis? N nety-eight
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percent said yes.

Next slide. And then we asked them as
a transplant recipient, would they like to know how
|l ong their transplant m ght | ast before going ahead
wth a decision to get a transplant? Seventy-seven
percent said yes, 13 percent said no, 10 percent said
they weren't sure.

Next slide. W asked this question,
when they first thought about getting a kidney
transplant, did they discuss it with a famly nenber,
or a friend, or a |oved one, and how long it m ght
last? Fifty-six percent said yes. The reason why we
asked this question is because one of the stakehol ders
that is often not tal ked about is the famly of the
transplant recipient for the person that's on the
waiting list. And that is another stakeholder that's
| npact ed by del ays or by organ rejection.

Next slide. And we al so asked whet her
or not they thought a kidney transplant, how long it
should last to make the surgery worthwhile, to nake

donation worthwhile as a transplant recipient. And
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you can see here that patients are saying, alnost half
of them that they think that a transplant shoul d | ast
| onger than 20 years. Forty-eight percent of them
Thirty-six percent say 10 to 19 years.

And what's interesting about this is
when you consi der the previous presentation, which was
superb, you have the patient expectation for how | ong
a transpl ant should | ast, and then you have reality.

Next slide. So then we asked, what did
the medical teamtell the transplanted patient, how
| ong the kidney might last if they took their
medi ci nes exactly as they were supposed to do? Only
15 percent were told that the kidney should | ast nore
than 20 years. The majority, 57 percent, were told 10
to 19 years, and about 25 percent we're told five to
ni ne years.

This is very inportant, because the
| ong-term outcones for transplant recipients matter to
the recipient. And so while statistics m ght say that
"Hey, we're doing well at 10, or 12, or 14 years,"

we're still not neeting the patient need, which has
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been very clearly articul ated over the past eight
years to FDA.

Next slide. So patients as
i nfluencers. | just want to take on this point that
we think is a nyth, that sonehow patients can't
under stand the science of sone of these discussions.
This is very inportant.

So the Clinical Journal of the Anerican
Soci ety of Nephrology is highly respected throughout
the kidney community and throughout the world. But
you should know this, 40 percent of the top 10 all-
time pieces that have appeared in CIASN have been
witten by patients in just the past five years. They
do an indicator on there, a netric. |It's called
altimetric, and it's about the spread and i npact of
articles. And so the average score is 30.8 on a piece
that's published in CJASN.

But in fact, the nunber one article of
all time, you can see it right there, of all the
articles, alnost 4000 articles, the article that rates

number one, was witten by the current president of
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AAKP, who is a U S. Marine Corps veteran with kidney
di sease.

We don't know if a transplant is in his
future, but he's concerned about all patients that are
In need. And one of the interesting things that he
wrote in a piece called 12 Tips for A Nephrol ogy Team
witing as a Marine, was "l eave nobody behind." Never
underestimate the innate human desire to live and
prevail and renmenber your responsibility to nmake
certain your patients are not set adrift in the care
systemor left to fully coordinate the burden of their
own care. | think it's inportant for folks to think
about that as we proceed throughout the day.

Next slide. That brings us to three
realities, as we see it in conparison to nyths about
transplant survival. Longer transplant survival is
the priority of the United States governnent and the
Ameri can people. Longer transplant survival matters
to patients and donors, famlies, taxpayers, and
I ndustry. And nunber three, kidney disease is both a

U S. workforce and health care issue.
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Next slide. How do we knowit's a
priority for the United States? Because nmultiple
presi dents have nade it a priority. On Septenber
22nd, President Biden signed a bipartisan piece of
| egi sl ation that overhaul ed the transplant systemin
the United States. And patient advocates and doctors,
who are our allies, and nedical societies have worked
on this and push for it for years. And the reason why
I's because it's not good enough right now, and we're
not going to settle for the status quo.

He signed that legislation to bring in
greater transparency and accountability innovation to
i ncrease transplantation, reduced the waiting |ist,
and al so, underlying all of these policies that you
see here, is the idea that a patient who | oses their
transpl ant and goes back on the transplant |ist,
that's not a success. W need to do better in making
certain that when patients are transplanted, that that
organ lasts as |long as possible.

And you can see this reflected in U S

policy. Under President Trunp, we had the Executive
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Order on Advancing Anerican Kidney Health, that
prioritized transplantation over dial ysis.

From 2018 to 2019, Secretary Azar,
whose father was on dialysis, awaiting an organ
transplant, cane to neeting after neeting at his
conference table, as a U S. cabinet officer, with
transpl ant recipients and donors and tal ked about many
different things. And one of them was the | ack of
I nnovation and transplant drugs. That's a U. S.
cabi net officer spending that tine.

Next sli de. In 2018, we were able to
work with the Secretary of Labor to extend the Famly
Medi cal Leave Act to organ donors to increase
transpl antation and to reduce waiting lists for nore
living donors. That was done because of an anal ysis
of congressional discussion in intent that FMLA woul d
extend to organ donors in the United States.

2016, President Cbama and the Wite
House O fice of Science and Technol ogy, had a
fantastic summt on organ donation, where again, the

focus was on how do we get nore people to donate
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organs? And how do we nmake certain that organs that
are received by a patient and they becone a transpl ant
reci pient, that they last as |long as possible?

And in 2013, after many, many decades
of fighting to get this done, and through the great
sci ence and advancenents of FDA and the transpl ant
community, President Obanma signed the Hope Act, which
gave inspiration and lifegiving gifts of kidneys and
organs to HI'V patients. So you have H'V positive to
HI V positive organ transpl antati on.

That is 10 years of policy in the
United States governnent that's been enacted that has
prioritized transplant and nmaking certain that
transplant |l asts as |ong as possible. And what we are
seeing is a disconnect between national policy and the
action and order to sustain the policy. And that's
concer ni ng.

Next slide. Going back to our survey,
we asked a couple of questions to gauge other
st akehol ders here. W asked ki dney donors, when they

first asked about potential treatnent for patients
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with kidney failure, was the nedical team for the
donor able to say how long a transplant m ght |ast?
Only 60 percent were able to get that know edge before
t hey donated a ki dney.

Next slide. We also asked whether or
not FDA went forward and approved new primry or co-
primary clinical endpoint that could lead to
I nnovation. \Whether or not people will be nore likely
to donate a kidney to sonebody that had kidney failure
that was on dialysis. And know ng that sonething
could actually last |onger, the survey indicated that
75 percent of them thought that that would make an
i npact. Think about it, getting nore living
donati ons.

Next sli de.

DR. NI CKERSON: Paul, we've | ost your
audi o. Sorry, just --

MR. CONWAY: To a lot of folks, there's
a barrier there that, if you're on dialysis, you don't
want to take a risk because you hear about the side

effects and you don't think it's going to | ast that
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| ong. Eighty-five percent of the people that
participated in our survey thought it would nmake a

significant difference in the mnds of dialysis

patients.

Next slide. And then we al so asked
whet her or not -- what the inpact of a setback woul d
be. |If FDA fails to nove forward in adopting a new

primary or co-primary endpoint or an amal gamat ed
endpoi nt, what would the inpact be on the industry?
Wuld it be a setback? Ninety-two percent of the
reci pients understood that if there is not a pathway
t hrough regul ation to greater innovation, there wll
be a setback if industry |eaves the space.

Next slide. So in ternms of the true
i npact, one of the other realities that was on the
list of the three, was that kidney disease is both a
heal t hcare and workforce issue. And we know this, and
t he appointed and elected | eaders that we work with
know it as well.

These are two quotes from Secretary

Azar when he appeared at the dobal Summt on Kidney
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Di sease I nnovations this past summer and received a
gl obal award for his |eadership. "These patients
under stood that kidney disease was not sinply a
medi cal issue. They saw it as both an econonm ¢ and
wor kf orce issue. For many, their lives were a
testanent to the fact that kidney di sease denies
peopl e the opportunity to pursue part-tinme or full-
time work, the ability to care for their famlies and
the chance to build a secure retirenment.”

And he also said, "Earlier disease

detection, faster interventions, inproved dialysis
t echnol ogi es, greater opportunity for organ
transplant, and new transpl ant drugs, and artificial
and regenerative organs, are now the future of Kkidney
medicine.” And that was in the context of explaining
how a President of the United States could sign an
executive order that would transplant -- transform
Anmerican ki dney care, because he held the roundtables
that fornmulated the policy that a President of the
United States signed, and the current president has

sust ai ned and noved even nore forward. That all canme
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from patients.

| think it's inmportant to understand
t hat ki dney di sease and these issues that we're
t al ki ng about, about an organ not l|lasting as |long as
possi ble for patient, they inpact famlies, they
| npact the econony, they inpact people's ability to
earn a living and stay independent and retire
securely.

Next slide. So to the folks that are
in the room and to the patients, and the
congressi onal staff who have joi ned us online today,
again, we thank you. And we think there are very
i nportant questions that the FDA should answer. And
it should be answered in the forumthat we're having
t oday.

The first question that everyone shoul d
be able to answer is this, does today's neeting
recogni ze the known, unnet patient and donor needs for
| onger | asting organs? Does today's neeting defend or
excuse the status quo in transplant drugs, which

pati ents have said very clearly for eight years, is
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totally unacceptabl e.

And three, does today's discussion
advance pathways to spur innovation and transpl ant
drugs within this decade. And |I enphasize within this
decade for a very inportant reason. |In 2019, the
Executive Order on Advancing Anerican Ki dney was hel d,
was signed. And in 2019, the Anerican Associ ation of
Ki dney Patients declared the decade of the kidney to
focus national attention on noving innovation forward
across the spectrum of kidney di sease for all kidney
patients, including transplant drugs.

It's about to be 2024, hal fway through
t hat decade, alnost. And the question that we would
like to know is, wthin our |lifetines, before we |ose
nore friends and trenmendous advocates, as we have in
just the past couple of nonths, will we be able to see
drugs that have a better future and have organs | ast
| onger for the folks that are com ng behind us? And |
t hi nk FDA needs the answer that question, because
they' re about to make a decision that will inpact the

lives of Americans to have kidney transplants and want
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ki dney transpl ants.

But just as inportantly, the decision
that FDA will make in the next several nonths is
actually the operative whether or not national policy
wi Il be operationalized or not. And that's a
significant concern, and it should be, to the Congress
and to the President, because policy drives science as
much as science infornms policy.

And you have three presidents now,
mul ti pl e cabinet officers, that put it on the line for
pati ents because they |istened, and you have nultiple
congresses. The question is, wll FDA act?

Governnent has the power to convene, and they have a
duty to act. |It's inportant to have the discussions
and the open debates that we're having today.

But FDA is not a think tank and is not
a faculty lounge. |It's an agency that's responsible
for protecting the lives of all Anmericans. And it's
an agency that's responsible for ushering innovation
when the president of the United States and the U. S

Congress have said to nove forward, and they have been
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very clear about nmoving forward. The patient voice is
clear, and it will be well represented today.

| congratulate ny fellow patients that
are there in the room | would love to join them But
on behalf of all the patients, especially those who
are no | onger here, we ask folks to consider these
t hi ngs because we think they are vitally inportant.
And we think that patients have a di sproportionate
I nterest in any discussion that happens about
transpl ant drugs. Thank you very nuch.

DR. BELEN: Before | introduce the next
session, | have a housekeeping rem nder, especially
for FDA enpl oyees who are attending this session.

Pl ease order your lunch in the norning because the
cafeteria will be closed at noon today.

" m happy to introduce the next
session, Efficacy Endpoints for Kidney Transpl ant
Prophyl axis of Rejection Trials. And our noderator is
Dr. Aliza Thonmpson and Dr. Peter Ni ckerson.

DR. NI CKERSON: Thanks, Ozlem | want

to just acknow edge excellent opening by both Dr.
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Poggi o and Paul Conway. | think you' ve heard the --
the clear, shared interest of unnet needs. | woul d

agree with Paul that there is absolutely ongoi ng unmet
needs, and I think we're all here today to try and
i dentify those and figure out the path forward that
will allow new and i nnovative drug devel opnent in this
space. | think that's also a shared interest of
everybody in the room

So | commend both speakers for their --
their introductions, and | |look forward to this
session where we're going to go through various states
of where we're at. | think the -- we're going to be
hearing lots of data, and with the end of the talks,
we're going to invite everybody to cone and share
their thoughts and ask questions. W're hoping to
focus on the data and keep as -- as Paul said, this to
be collegial and driving to where we can get new i deas
on the table.

So with that, I'mgoing to introduce
Ergun as our first speaker fromthe FDA, go ahead,

Er gun.
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DR. VELI DEDEOGLU: Good nor ni ng,
everybody. M nanme is Ergun Velidedeoglu. |'mthe
transplant team | eader within the division of
Hemat ol ogy and Transpl ant Medi ci ne here at the FDA.

| first, want to extend ny speci al
thanks to all attendees, both online and in person,
and especially to our patient representatives, to Paul
Conway, to Kevin Fow er, and other patient
representatives, both online and attending in person.

| carefully listened to Paul Conway's
talk, and | can say that we share the commpn goal s of
extending the life of transplant patients, not just
ki dney transplant patients, but all transpl ant
reci pients and their allograft survival tines. And we
have been working really hard to achieve that. And
this workshop that we are holding today, is a
testanent to that.

Now, the title of ny talk is Current
State of Primary Endpoints in Kidney Transpl antation
Trials. In the first part of nmy talk, | will try to

give a brief history of the advances in the science of

www.Capital ReportingCompany.com
202-857-3376



www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

FDA Public Workshop November 9, 2023

Page 51
transpl antati on and what type of primary endpoints
have been used for the approval of immunosuppressants.
And in the second part, | wll be talking about
special attributes of the BPAR, biopsy proven acute
rej ection endpoint, and why we believe that it is
still a relevant primry endpoint.

["mtrying to advance the slide. Ckay.
So this is ny disclainer. So starting with the
hi story, first successful kidney transplantation
bet ween nonozygotic twins with long term graft
survi val was acconplished long tinme ago, in 1954. And
| ong-termgraft survival was achieved. And obviously,
no i mMunosuppressive treatnment was needed.

Subsequent outconmes with
| mmunosuppression requiring transplants were not so
encouraging. As presented at the 1963 Human Ki dney
Transpl ant Conference, held in Washi ngton DC, out of
t he 244 kidney transplants reported at that neeting,
only 11 allografts survived nore than 12 nonths. And
a patient that was excessive, over i nmunosuppression

was incrimnated as the main cause of death.
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So on this slide, you see the
| andmar ks, or sonme of the inportant |andmarks, in the
hi story of kidney transplantation, starting with 1954,
ending until the first BANFF conference, which was
held in 1991. And as you can see that success was
acconpl i shed based on many factors, not just based on
t he approval of new i munosuppressant drugs.

And parallel to those scientific
advances, you see that the rejection rates have
decreased, and patient and graft survival tines have
i ncreased. So the evolution of the prinmary endpoi nt
foll owed the scientific progress. Since one year
survival rates and kidney transpl antation approach 100
percent, patient and graft survival endpoints were
repl aced by acute rejection endpoint. And but that's
-- and graph losses are still inmputed as events.

So the first immunosuppressant drug
approved by the FDA is Azathioprine, and that was
approved back in 1968 for the prevention of rejection
I ndi cation, base -- based on five-year patient

survival rate. And second drug to follow was the
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equi ne, the horse anti-thynocyte globulin, that was a
Seaver approval in 1981. And that was approved for
t he managenent, or in other words, treatnent of
al l ograft rejection, based on rejection resolution
endpoi nt.

Cycl osporine, which was a
groundbr eaki ng di scovery, was approved in 1983, based
on one year graft survival endpoint. OKT3, which
happens to be the first nonocl onal -- nonocl onal
anti body ever approved by the FDA, was approved in
1986, for the treatnment of acute rejection based on
reversal of rejection, and one year Kaplan Meier graft
survival rate.

In 1994, a mlestone event took place
and that was the Biologic Response Modifiers Advisory
Comm ttee. The neeting was convened to provide
gui dance to sponsors. Advisory Committee nenbers were
asked whet her they agreed a decrease in the proportion
of patients experiencing a rejection episode in a set
time interval is an appropriate primry endpoint for

approval of new agents. The conmttee agreed, and
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after that advisory commttee in 1995, Cell Cept was --
Mycophenol ate nofetil, was approved based on the BPAR
endpoi nt, the biopsy proven acute rejection endpoint,
and superiority was denonstrat ed.

Tacrolinmus, with the brand name
Prograf, was approved in 1997 for the kidney
I ndi cation, but at the tine it had al ready been
approved for the liver indication in 1994. And the
regi nen that was approved was Prograf plus
azat hi opri ne.

Subsequently in 2009, Prograf plus MW
regi mren was approved. The first approval with
azat hi opri ne was based on sim | ar one year patient and
graft survival rates, and the second approval in 2009,
was based on BPAR rates and Synphony Elite Trial was
utilized for that purpose.

In 1997 and in 1998, two CD 25
nmonocl onal anti bodi es were approved back-to-back for
I nducti on i nmunosuppression. The first one was
Dacl i zumab and subsequently in the follow ng year,

Basi | i xi mab was approved. Both were approved based on
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BPAR endpoint. Here you see Basiliximab approval.

Anti-thynocyte gl obulin, rabbits, which
has the brand name of Thynogl obulin, was first
approved for the treatnent indication, meaning
treatnent of acute rejection, in 1998, based on a
renal function-based endpoint. That was return of
serum creatinine back to -- back to the baseline
within 14 days. Subsequently Thynogl obulin was
approved for the induction, or in other words,
prophyl axis of rejection indication in 2017, based on
BPAR endpoi nt.

Sirolinmus was first approved in 1999,
based on BPAR endpoint as a fixed dose reginen.
Subsequently, it was approved with therapeutic drug
nonitoring in 2003, follow ng cycl osporine w thdrawal
based on graft survival endpoint.

Myfortic, nycophenol ate sodi um was
approved based on BPAR endpoint in 2004. And
Sirolimus, | -- I'msorry, Everolinus was approved,
agai n based on BPAR endpoint. This tinme it was

treated BPAR, in the context of a noninferiority trial
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in 2010.

Bel at acept, the first nonocl onal
anti body for maintenance i nmunosuppression in
transpl antati on, was approved in 2011, based on two
random zed control trials, which utilized BPAR
endpoi nt and noninferiority was denonstrated in both
trials.

So regarding the clinical endpoints in
general, a clinical trials endpoints neasure the
outcones in the trial. A clinical outcone assessnent
Is a neasure that describes or reflects how a patient
feels, functions, or survives. Efficacy endpoints are
nmeasures intended to reflect the effects of a drug.

Com ng back to biopsy proven acute
rejection, some of the inportant statistical
consi derations are, BPAR is a clinically nmeaningful
and sensitive endpoint, nmakes cal cul ation of
noninferiority margin possible. And intent to treat
anal ysis is recomended. All patients are foll owed
for outcone, regardless of treatnent conpliance.

Patients with death, graft |oss, are
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considered as having intercurrent events, which are
handl ed using the conposite strategy. This nmeans that
these are also counted as events in the anal ysis.

M ssing data, loss to follow up, should be m niml.
Initially, they are inputed as failures but different
types of analysis with and w thout inputation are also
conduct ed.
Regardi ng the inportant clinical
consi derati ons of BPAR endpoint, in other words, how
it relates to how the patient feels, functions, and
survives, acute rejection is a direct neasure of
I mmunosuppressi ve efficacy, which is the main purpose
of the treatnment. Diagnosis and treatnment of acute
rejection is associated with significant norbidity,
graft biopsies, or invasive procedures.
Hospitalization is generally likely
during the diagnosis and treatnent of an acute
rejection. Rejection treatnents are associated with
i ncreased risk of infections, malignancies,
cardi ovascul ar events, hyperglycem a, diabetes, and

gastroi ntestinal conplications.
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Acute rejection, in addition to being a
clinical endpoint, as denonstrated above, inpacts |ong
termgraft and patient survival. So as an exanpl e,
this slide shows the 36-nonth outcomes of deat hs,
graft | osses, and conbined death and graft |oss rates
in the bel atacept trials that supported approval. In
t he upper half, you see the benefit trial. Qutcones
in the lower half, you see the extended criteria trial
out cones.

By the way, all this information is in
t he package insert, not in tabular format, but in
textual format. And you can also find this table in
the publicly avail able BLA review, the FDA BLA review.

So you only need to pay attention to
the nunmbers in bold, which present the conbi ned death
and graft loss rates. And if you |l ook at the benefit
trial, the upper half shows the patients who
experienced BPAR initially. And the |lower half shows
pati ents who did not experience BPAR As you see,
there's a common trend of increase death and graft

| oss rates in patients who experienced BPAR, based on
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t he 36-nonth outcones.

Just as an exanple if you | ook at the
first reginen, that's not the approved reginen, but
it's, you know part of the trial. Mdderate intensity
reginmen, the -- this rate was 6 percent anong patients
with no BPAR, versus 16 percent in patients w th BPAR
In the approved reginmen, which is the lower intensity
regi men, the mddle colum, the conbi ned death and
graft loss rate was only 4 percent in patients who did
not experience BPAR, but it was 22 percent in patients
who experienced BPAR.

In the cyclosporine arm the trend is
not conspi cuous, and that's nainly because the Banff
grades of rejections in the cyclosporine armwere just
too low. It was mainly 1As and 1Bs. And if you | ook
at the benefit, extended criteria trial, again, you
see the sanme trend with bel atacept and ny regi nen
being the outlier here, but |I don't want to go into
the details because that's the -- that's outside the
scope of this talk.

It did -- a few additional
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consi derations on BPAR. There is a concern in the
community that despite the decrease in acute rejection
rates and excellent one year patient and graft
survival and kidney transplantation, long term
outcones are | agging behind. And we have just seen in
Dr. Poggio's presentation, and al so as published by
Hari haran, long term outcones are inproving --
| nprovi ng, have been inproving. Despite the usage of
| ower quality organs because of the expanded donor
pool .

But that doesn't nean that, you know,
we have reached the ceiling. There is certainly a |ot
of room for inprovenent, and we will keep striving for
the better. Those rates should continue to go up.

And anot her additional concentration on
BPAR is the seven year follow up data fromthe
bel at acept trials that supported FDA approvals,
suggest that bel atacept patients have better or
simlar |long-termpatient and graft survival conpared
to the control arm despite a high rate of acute

rejection with bel atacept.
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So we would like to rem nd that the
| ong-term extension trials, which included data up to
seven years, are not random zed control trials. So
over 30 percent of the original random zed patients
were not enrolled in the seven year follow up |ong
term extensi on studies. That precludes neani ngful
assessnent of conparative efficacy and safety. You
can find further informati on on these in bel atacept
package insert, in Section 14.

So in summary, effective prevention of
acute rejection enables successful transplantation,
BPAR continues to be clinically rel evant and BPAR at
one year can establish clinical benefit. Gven the
great success on lowering the BPAR rates at one year
and acknow edgi ng the room for inprovenment in |ong
termgraft survival rates, additional endpoints may
further informthe potential of a therapeutic
i ntervention for long termgraft survival, if
supported by adequate data. Thank you.

DR. THOWPSON:. Thank you, Ergun. CQur

next speaker in this session is Dr. Jeffrey Siegel,
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who is the Director of the Ofice of Drug Eval uation
and Sci ences. Jeff.

DR. SElI GEL: Thank you, Aliza. Good
norni ng, everyone. In ny talk this nmorning, I'Ill be
di scussi ng surrogate endpoints and the evidentiary
standard for accepting surrogate endpoints and
reasonably likely surrogate endpoints.

So the FDA, along with coll eagues at
the NIH, discussed a nunber of years ago, the
different types of biomarkers and how they coul d be
used in drug devel opnment progranms and put together the
best resource to finding these different types of
bi omarkers. These different categories of biomarkers
are shown here, with the top ones bei ng neasures of
di sease presence and status, such as diagnhostic
bi omar kers and prognosti c bi omarkers, and the ones
down bel ow bei ng nmeasures of aspects of response to
treat nent.

And a particularly inportant category
of the |atter are pharmacodynam c, or response

bi omar kers, including the very inportant category of
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surrogate endpoints. Wen we think about biomarkers,
we t hink about the best bionmarker category, such as a
surrogat e endpoi nt biomarker, and the way that
bi omarker will be used in a clinical trial, or
clinical devel opnent program

VWhen we evaluate the data to support
their use, we think about the extent of evidence
needed for qualification, including the analytic
validation and the clinical validation. And what we
mean by analytic validation is the sensitivity, the
specificity, the reliability, and the accuracy of the
bi omar ker .

For clinical validation, we're tal king
about the relationship between the bi omarker and a
particul ar clinical concept of use. So one particular
consideration for clinical validation is the benefit
risk for that biomarker. And the benefit risk is
quite different than what we're tal king about for a
new dr ug.

For a biomarker, the benefit would be

the benefit for clinical devel opnent program for
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exanple, for allowing for shorter, smaller clinical
trials. And the risk would be the risk to patients of
accepting use of a biomarker and a clinical
devel opnent programif the biomarker actually does not
measure the concept -- clinical concept of interest.

There are three different ways that
bi omar kers can be accepted in clinical devel opnent
prograns. One is by scientific community consensus,
which is used sonetimes. Another is for
phar maceuti cal conpanies to submt the data supporting
the biomarker directly to the review division, the
FDA, for its use in a particular devel opnent program

And the third is the biomarker
qualification program This is a program where
bi omar ker devel opers can submt a letter of intent
sayi ng what bi omarker they're proposing to devel op.
Then, if that's accepted by FDA, a qualification plan
I's submtted, describing how the biomarker will be
val i dat ed.

Finally, the biomarker -- the ful

gual i fication package is submtted with all the data
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supporting it's used for a particular concept of --
content -- context of use. |If that full qualification
package is accepted, then the FDA wll qualify the
bi omar ker and share that publicly. And any drug
devel oper is free to use that biomarker for that
particul ar context of use in their drug devel opnment
program

In general, the FDA will approve a new
drug based on evidence that it inproves the way that a
pati ent functions, feels, or survives. |In sone
situation, bionmarkers can be used to support drug
approval, if they're -- if they're shown to refl ect
the way a patient functions, feels, or survives.

And two particul ar categories of
surrogate endpoints that can be used in this way. One
Is a validated surrogate endpoint, one that's accepted
by FDA based on evidence that the biomarker predicts a
specific clinical outconme, validated endpoi nts have
strong and di verse evidence supporting the
rel ati onship between the bi omarker and the outcone.

And t hese types of biomarkers are used to support
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tradi ti onal approval.

In contrast, a reasonably |ikely
surrogate endpoint is an endpoi nt supported by strong
mechani stic and/or epidemologic rationale. So it's
bel i eved that the effect on the surrogate is expected
to be correlated with a clinical benefit but has not
yet reached the standard for full wvalidation.

Reasonably |ikely surrogate endpoints
are used for accel erated approval for a product
i ntended to treat a serious or life-threatening
di sease or condition. It's inportant to consider the
limtations of surrogate endpoints. They're not a
direct neasure of the way a patient feels, functions,
or survives. Instead, they're intended to predict the
clinical benefit, but don't measure directly.

So the benefit risk assessnent for a
new drug, based on a surrogate endpoint, is based on
assunpti ons and predictions of benefit. And in sone
cases, biomarkers actually have not predicted clinical
benefit. For a surrogate endpoint that's reasonably

likely to predict the clinical benefit, is relied upon
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to support accel erated approval. For these situations
post-marketing, confirmatory trials are required to
verify the clinical benefit.

Let's discuss a few ways that surrogate
endpoints may have |imtations for use in approval of
new drugs. The sinplest situation is where a
bi omarker is on the causal pathway to disease. If a
drug has an inpact on the biomarker, then it's
inferred that it will have a causal inpact reducing
the clinical outcones.

In other situations, the bionmarker is
not on the causal pathway, but it's correlated with
clinical outcones. In this situation, an effect on
t he biomarker may not inpact clinical outcones.

And in other situations, the biomarker
may actually be on the causal pathway, but other
events may prevent an inpact on the biomarker from
predi cting an inpact on clinical outcone. One would
be where the drug has a negative inpact on the
clinical outcone, and another situation would be where

the drug has a toxicity that counterbal ances the
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clinical benefits.

There are many different types of
surrogate endpoi nt biomarkers. Sone are shown on this
slide, and I won't go through all these. But
sufficient to say that sone are causal biomarkers. So
these would be, for exanple, H'V, viral load for HV
di sease. Ohers reflect pathways or nediators in
different pathways |eading to disease. In this
situation, it's inportant to consider they may be
mul ti pl e pathways | eading to disease.

So the effect on a biomarker nmay or nmay
not predict clinical benefit. O her biomarkers
refl ect organ function, and these are the ones that
could be closest to clinical outcones.

LDL chol esterol can serve as a good
exanple of a sort of a validated surrogate. As shown
on this slide on the left, 25 trials of statins showed
that the inpact on LDL chol esterol was directly
related to the inpact on the risk of cardiovascul ar
events. Furthernore, as shown on the right, in eight

non-statin trials, it was shown that the inpact on LDL
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al so was associated with the inpact on cardi ovascul ar
out comes.

However, there are other situations
wher e bi omar kers have not served as good surrogates,
even though the initial data indicated that they
m ght. One exanple of this is HDL chol esterol, where
epi dem ol ogi ¢ data, as shown on the left here, was
very closely associated with -- showed a cl ose
associ ati on between HDL chol esterol |evels and the
ri sk of cardiovascul ar events. Where higher HDL
chol esterol |evels were associated with |ower risks of
cardi ovascul ar events.

However, when a drug was devel oped,
that effectively increased HDL | evels, as shown by the
two red circles on the left, the outcone of the study
of this CETP inhibitor, torcetrapib, showed that even
t hough it increased HDL chol esterol levels, it had no
| npact on cardiovascul ar outcone events. [It's not
known exactly why this is, but it's just a cautionary
tal e that nmakes us be thoughtful about use of

surrogat e endpoints as approval endpoints in clinical
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trials.

There are a nunber of different sources
of data to support validation of a surrogate.

Randonm zed trial data at the treatnment group |evel
showi ng a rel ationship between the change in the
surrogate and the change in the clinical endpoint are
particularly inpactful. |Individual patient |evel data
for interventional trials are inportant.

Cbservational data can be very hel pful, show ng

rel ati onship between the biomarker at one point in
time and the clinical outcones |later.

And then other sorts of data include
mechani stic data, pharnmacodynam c studi es, show ng the
change in the surrogate, |eads to nodul ati on of
| nportant causative pathways of di sease. And then
human genetic data and translational animl nodels, in
sone situations, may support use of a surrogate.

On the right is shown how t hese
different types of evidence play into validation of a
reasonably likely surrogate, versus a validated

surrogate. The nechanistic data are very inportant
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for supporting reasonably |ikely surrogates, but the
clinical data, including random zed clinical trial
data, are very inportant for assessing whether a
bi omarker is fully validated for use in clinical
devel opnent prograns.

" mgoing to begin by -- end by sharing
two exanples of recently devel oped, reasonably |ikely
surrogate endpoints. The first is the use of total
ki dney volune in -- as a reasonably |ikely surrogate
endpoi nt for autosomal dom nant polycystic kidney
di sease. The effort to validate this bionmarker was
devel oped by a consortiumled by the Critical Path
| nstitute.

They aggregated data from nany
different sources and were able to put together a
nodel that related total kidney volune at baseline
take into account covariates, such as baseline
estimted glonerular filtration rate and age, with the
| ong-termrate of |oss of kidney function.

As shown on the right, you can see that

for a particular |level of total kidney volune, 1.7
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liters in this case, and particul ar age, that you
could predict quite accurately what the rate of | oss
of kidney function would be. So that at seven years,
It was expected that 50 percent -- there would be 50
percent of patients with a 30 percent |oss in kidney
function.

These data were used to qualify total
ki dney vol unme as a prognostic biomarker for autosoma
dom nant pol ycystic kidney di sease and subsequently
was applied in individual drug devel opnent prograns,
and the data all owed acceptance by the FDA review
di vision of total kidney volune as reasonably |ikely
surrogat e endpoint for accel erated approval.

The second exanple 1'd like to share of
a reasonably |ikely surrogate endpoint is proteinuria
for | GA nephropathy. Here, the data consisted of
three types. One is nechanistic data, tying urine
protein, to kidney damage. The second was
epi dem ol ogi ¢ studi es, show ng a consi st ent
associ ati on between the severity and duration of

proteinuria and | oss of kidney function. And the
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third was interventional trial data, show ng an
associ ati on between change in proteinuria and clinical
out cones.

This graph shows the relationship
between different |levels of proteinuria on the x-axis,
and the slope of loss of kidney function on the y-
axis. |If you look on the far right and | GA
nephropat hy, you can see with increasing |evels of
baseline proteinuria, there's a clear and consi stent
i ncrease in the rate of |loss of kidney function, with
each grade of increased proteinuria.

In the mddle graph, in focal -- focal
segnental gl onerul osclerosis, there is a relationship
but it's less clear. It's only at high | evels of
protei nuria where the association is nost marked. And
in the |left, menbranous gl onmerul ar nephropat hy, you
can see there's even less clear association, where
only at the very highest levels is there any
associ ati on between baseline proteinuria and | oss of
ki dney function over tinme. This shows that a

surrogat e endpoint for one condition my not serve as

www.Capital ReportingCompany.com
202-857-3376



www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

FDA Public Workshop November 9, 2023

Page 74
a good surrogate endpoint for others.

The third category of evidence was the
rel ati onship between interventional trials show ng
| nprovenent in proteinuria, and the inpact on | oss of
ki dney function over tinme. 1In this graph, you can see
the circles on the right are for studies where there
was relatively little effect of the intervention on
proteinuria. And there was also relatively little
effect on the rate of |oss of kidney function over
time.

In contrast, the circles on the | eft
showed that for treatnment trials, where there was an
i nprovenent in proteinuria, there was a conconitant
I nprovenent in the rate of |oss of kidney function
over tinme.

So to end, to support a surrogate,
getting to acceptance, there are a nunber of inportant
considerations. One is it's context dependent. In
rare, serious diseases with unmet nedical need, there
may be nore of a inperative to consider use of a

surrogat e endpoint versus other settings. |It's
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I nportant to consider the inpact of accepting the
surrogate. What are the risks of approving a drug
based on a surrogate.

Different | evels of evidence are needed
for validated surrogate versus recently likely
surrogate. And nultiple sources of evidence are
| nportant, including biologic plausibility, supported
by varying extent of clinical pharnmacol ogy, and
clinical trial evidence.

And finally, convergence of evidence
bet ween these different sources of data are very
| nportant to provide confidence that this surrogate is
truly likely to predict clinical outcones. And wth
that, I'll end and thank you for your attention.

DR. THOWPSON: Jeff, thanks for that
great overview of surrogate endpoints and evidentiary
consi derations. Qur next speaker will be joining us
renotely and is Hefna Gudmundsdottir. And Hrefna,
very nmuch apol ogi ze for m spronounci ng your nane.
Hrefna is Chief Medical O ficer of the Icelandic

Medi ci nes Agency.
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DR. GUDMUNDSDOTTI R:  Thank you. Can
you all hear nme?

DR. THOWPSON: Yes.

DR. GUDMUNDSDOTTI R: Okay. Very good.
Thank you so nmuch for inviting me. | wish | could see
the audience. It's always nore fun to be able to read
t he faces, you know, see if people fall asleep or if
t hey are awake, and alert, and so on.

But | saw the room before the start --
we started, and | saw how it's set up. So that's a
little helpful and |I've seen you. Thank you. So |
think we are good to go.

So I"'mhere to tal k about iBox as an

endpoi nt. The EMA perspective, this is came to us for

gualification opinion to -- you can go to the next
slide -- to determne if this could be used as a --
one slide, yes. |If this could be used as a surrogate

endpoint to predict the graft survival at five years
in order to use in clinical trials and approve novel
| nmunosuppr essi on.

And we can go to the next slide. So
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the -- this -- you will hear nore of the -- of the
group doing the work in the -- in the lecture to cone.

But this work started in France, Europe. And the
initial work was to assess this as a prognostic
marker. This marker in transplantation, and |ater it
evolved to use this as a surrogate marker.

And this is the derivation dataset they
used, is shown there for thousands of participants in
-- fromEurope. And | wll explain [ater the
di fference between the full and the abbreviated i Box,
the follow up for ten years. So this is quite ny
typical. Can we go to the next slide?

Now, for the results of the derivation
dat aset, we abbreviate the factors going into the
abbreviated i Box and the full life of the cylinder to

the right. W abbreviated health GFR as a conti nuous

vari abl es, qPCR, proteinuria, and then don't -- then
anti body -- donor specific antibodies as a binary
vari able | ess than greater than -- than 1400.

And then the full life of the results
are -- the result of a biopsy -- a biopsy, to
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fibrosis, atrophy, and inflammtion of various -- and
gl onerul opathy. So this is fromthe -- fromthe
derivation dataset, and you can see the -- the beta
coefficient -- coefficient efficients in the tables
together. So that's the inpact of each of these
factors. And we'll go over that l|ater on.

The next slide. So when you put all of
this together, you'll see that the distribution of the
-- of the iBox score, in yellow, those who do not have
a graft | oss, and those who do have a graft |loss. And
having a | ower iBox is better, is |less graft | oss
conpared to the ones to the right. But there's a |ot
of overlap, clearly.

And you can go to the next slide, then.
And, of course, part of assessing this association
bet ween the i Box and the outcone is, of course, a
curve and the -- the performance here is nodest. You
woul d, of course, want to have as few true negatives
as possible and as nmany true positives as possible.
And you know, if there's a difference of m nus two,

then the associated is the only nodel. And this is
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fromthe derivation datasets. So there's already sonme
concerns in the performance of this of the surrogate.

So next slide. Now, to validate
this -- the validation of this surrogate included four
datasets from Mayo and Hel si nki and Fi nl and, and then
control times the benefits of the benefit extended
donors on GCP, the nunmbers in these trials, 1500 or
1700, depending on if the biopsy data was included and
-- and 10 years of follow up.

Next slide. And |ooking at the -- the
-- if you pause it a little bit and go over the -- the
factors going into the iBox, you have the GFR and you
have the proteinuria, and you have the anti bodies, and
the transplant scores from-- fromthe -- not the
transpl ant, but biopsy scores.

And for GFR, of course, has a -- has a
great inpact. And because you have -- it's a
continuous variable, so it adds up if the difference
becomes greater. The proteinuria, that was sone
concern with the proteinuria in this because out of

the four trials, three of themonly had 60
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proteinuria. So what they did was to inmpute the
di psticks to -- to us the UACR, but one -- one
nephrology will tell you that that is really valid.
Difficult because the dipstick does not take into
consi deration, or actually, it doesn't correct for the
-- the concentration of the urine, whereas UACR
correct for how concentrated the urine is, and so
reflects the protein in our urine, proteinuria. So it
doesn't really tell you exactly the sane thing.

And anot her consideration with the
proteinuria is transplant nephropathy. O course, as
you heard, a lot of different causes and but nobst of
t hese do not cause a |lot of proteinuria. And if you
see a lot of proteinuria, you would probably think
it's -- everything was returning. And so your
approach would be not to expect a -- a rejection,
chronic or acute of any kind, of the original disease.

Now, the GFA, it was a binary variable.
The -- the -- it was assessed very thoroughly, and |
t hi nk, fromwhat | understood, is that the -- the data

really did not allowthis to be a continuous vari abl e,
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so this is what we have.

The -- one would think that the

transplant -- the biopsy scores would add a | ot, but
in truth, it was surprising, really, the -- the inpact
that the -- the transplant -- no, the biopsy --

transpl ant bi opsy had.

And you can go to the next slide. This
here, we have the four trials that we used to validate
t he data. You have the conpound observati onal studies
from Hel sinki and from-- from Mayo, and then the
conbi ned random zed control trials. And you have the
observed and the predicted event. O course, you want
this to be the same as you want the P value to be
cl ose to one.

The -- the observed and predicted are
very simlar for the conpound -- for the random zed
control trials, but it is in a different direction for
the Hel sinki and the Mayo -- Mayo trials. The --

t hese datasets from Hel sinki and from Mayo, they were
alittle different. There was nore living rel ated

donors in one of the -- and -- and induction therapy
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was different in TP3 versus anti IL2 two, so | don't
know if this would explain it. But of course, in the
val i dation data set, you would want to have different
types of -- of treatnents in the dataset.

So next slide. And we nentioned that
the -- the having the biopsy results did not really

add them up until we see the t statistic for both the

full 1Box and the abbrevi ated i Boxes, did not include
the biopsy results. And the -- the statistics really
are very conparable. Sonmewhat surprising, | would

say, but this is what the data showed.

Now, if we continue to the next slide.
Now, finally, and this is probably the npst inportant
slide, this is a trial level surrogacy for the -- for
the -- for validation dataset. And on the x-axis, you
have the treatnent effect, neaning the change in --
the difference in i Box score between two treatnent
arms. And how nmuch that really translates into graft
failure on the Y-axis. And if there's no change in
| Box, so why accept this as zero. There's no change

in -- in graft failure, but the line is really not
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very steep, and the confidence interval is really very
br oad.

So you can go to the next slide. Wth
that, the conclusion from-- fromthis eval uating
process was that this could not be approved at the
surrogate or a primary efficacy endpoint to support
efficacy or to support regulatory approval in -- in
transpl antation. However, that was the easy part of
all of this, was the need for such a surrogate input
was clearly, we were all in agreenent with that. So
that did not require a |lot of discussion.

And the overall validation approach was
endor sed, because the consortiumdid a very good job
in -- in the assessnents that they had. The context
of use was nodified and refined. And so the -- the
probl em here was really that the database was very
limted in the size. There was a very | ow nunbers and
events, and there were sone issues, as | nentioned,
with the with -- the factors going into the i Box.

And so many things that prohibited us from approving

data as a primary efficacy endpoints, surrogate
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endpoi nt s.

However, in order to encourage further
evi dence generation, we thought that this could be
used as a secondary endpoint in order to create data
and text, in order to nove this forward. Now, the --
the qualification opinion is open to the public and
you have the nunber of the docunents there, and you
can al so just Google qualification iBox --
qualification opinion i Box and EMA, and then you would
have exactly that come up. So thank you very nuch.

DR. NI CKERSON: Thank you very mnuch,
Hrefna. Qur next speaker is going to be Amanda Kl ein,
fromthe TTC, CPath Consortium Amanda.

DR. KLEIN: Can you hear ne okay?

Okay. All right. WelIl, thank you for the invitation.
It is an honor to present on behalf of the Transpl ant
Ther apeutics Consortium

Next slide. Oh, that's ne. Let's see.
Thank you. All right, these are ny disclosures.

Okay. So in 2017, the American Society of Transpl ant

Surgeons and the Anerican Society of Transplantation
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partnered with the Critical Path Institute to create
the Transpl ant Therapeutics Consortium

TTC is a public private partnership
anong scientists fromthe bi opharmaceutical industry,
di agnosti c conpani es, academ c institutions,
prof essional societies, and their patient advocacy
groups, and governnent and regul atory agenci es all
dedi cated to advancing the regul atory science needs of
transpl ant.

Thanks to current i nmunosuppressive
t herapi es and nmanagenent, and clinical practice, graft
survival a one-year post transplant is excellent.
Unfortunately, long-termgraft |oss remains an unnet
need that is not adequately addressed by current
therapies. So TTC s focus has primarily been seeking
FDA qualification of the i Box as a reasonably likely
surrogate endpoint for long-termgraft survival after
ki dney transpl antation.

My presentation today will focus on why
| Box, as a reasonably |ikely surrogate endpoint, is

currently the best option for bringing new therapies
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Into transplantation for kidney transplant recipients.

The current regul atory standard for the
primary endpoi nt and i nmmunosuppressive therapy
registration trials is not adequate to address | ong-
termgraft loss. No therapy is approved for
preventing long-termgraft loss. All currently
approved i nmunosuppressive therapies are indicated for
t he prophylaxis of -- of organ rejection, as Ergun had
shown earlier

BPAR, while correlated with long-term
graph survival is neither prognostic nor predictive of
|l ong-term graft survival. And in transplant,
tradi ti onal approval of i munosuppressive therapies
have required two phase three RCTs. This has inpacted
| mmunosuppressi ve therapy devel opnent for
transpl ant ati on.

No new i mmunosuppressive therapy
denmonstrating i nproved efficacy has been devel oped for
over two decades. No new i munosuppressive therapy
has been approved for the prevention of organ

rejection for nore than a decade. No new
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| munosuppressive therapy is currently in phase three
clinical trials.

The inability to inmprove upon the
current efficacy failure endpoints, and the |l ack of an
endpoi nt prognostic for long-termgraft survival has
stifled new i nmunosuppressive therapy devel opnent and
transpl antation. Several conposite scores have been
proposed as surrogates, but iBox, as described in
Loupy, et al., 2019, led by the Paris Transpl ant
Group, is the best surrogate for late graft failure.

The i Box is based on extensive
epi dem ol ogi ¢ and prognostic data, the |argest data
set of 4000 kidney transplant patients, and is
specifically designed to predict long-termgraft
survi val

From a nmechani stic standpoint, the i Box
i ncl udes neasures of kidney function. You'll see eGFR
and proteinuria, alloinmune response to the donor
ki dney in the form of donor specific antibody, and
damage to the transpl anted ki dney, the

hi st opat hol ogi cal findi ngs on ki dney biopsy.

www.Capital ReportingCompany.com
202-857-3376



www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

FDA Public Workshop November 9, 2023

Page 88

So while eGFR is a driving conponent of
the i Box, the prognostic ability is further enhanced
with each additional conponent of the iBox, allow ng
for a conprehensive assessnent of kidney graft health.

In close collaboration with the Paris
Transpl ant Group, TTC translated the work fromthis
publication into a regulatory endpoint for long-term
graft survival. W devel oped two versions of i Box
t hat Hrefna had described previously, with and w t hout
bi opsy. And this was based on feedback fromthe
transplant community that obtaining biopsy samples
tends to be problematic due to conpliance issues.
Therefore qualifying two i Box nodels will provide
sponsors the flexibility in clinical trial design,
whet her they want that surveillance biopsy.

So this -- this table describes the
evidentiary standards from--for qualifying a
surrogate endpoints between FDA and EMA. FDA defi nes
a reasonably |ikely surrogate endpoint as an endpoi nt
w th strong nechani stic and/ or epidem ol ogic

rati onal e, but wi thout sufficient clinical data, that
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Is clinical trial data showing that it is a fully
val i dat ed surrogate endpoi nt.

EMA does not have an endpoi nt anal ogous
to an FDA reasonably |ikely surrogate endpoint. A
val i dated surrogate endpoint is an endpoint with clear
mechani stic rationale and clinical trial data to show
that the effect on the surrogate predicts a specific
clinical benefit. And this is consistent with the
evidentiary standards for EMNA

TTC agrees with Hrefna that nore
evi dence generation is warranted to nake iBox a fully
val i dated surrogate. W believe that the only way to
generate nore evidence is by qualifying i Box as a
reasonably |ikely surrogate endpoint, which wll
i ncl ude the mandatory five year follow up data that
everyone is |l ooking for.

TTC believes that i Box neets criteria
for a reasonably |ikely surrogate endpoints supported
by strong nmechani stic and epi dem ol ogic rationale, and
wi t hout sufficient clinical trial data.

A reasonably likely surrogate endpoint
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can be used for accel erated approval of drugs. i Box
neets all criteria for FDA accel erated approval
pat hway. Does it treat a serious condition? Yes,
graft loss is a serious and life-threatening
condi ti on.

Does it provide a neani ngful advantage
over avail able therapies? Yes, it allows the
superiority of a new therapy and a new i ndi cati on.
Renmenber, all currently approved i nmunosuppressive
t herapies are indicated for the prophylaxis of organ
rejection.

s the endpoint reasonably likely to
predict a clinical benefit? Yes, iBox is a reasonably
| i kel y surrogate endpoint at one year is prognostic
for five-year graft survival, denonstrated in over
5000 kidney transplant patients across all
I mmunosuppressi ve therapies globally.

TTC has a determ nation letter for the
i Box as a reasonably likely surrogate endpoint. TTC
recogni zes that the proposed reasonably |ikely

surrogat e endpoi nt cannot be used al one as a sole
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primary endpoints, nor can it replace efficacy
failure. As such, TTC submtted the qualification
pl an, the second stage of the three-stage process, to
FDA this past July, with a nodified context of use to
I nclude co-primary with efficacy failure.

This option does not conprom se FDA's
current standard, and in fact, would be held to higher
standards than the current efficacy failure endpoints
whi |l e providing sponsors a pathway to accel erated
approval .

TTC conduct ed anal ysis conparing the
prognostic performance of iBox to BPAR for long term
graph survival. This was denpnstrated in
di scrim nation and calibration anal yses. For iBox, C
statistic values of at least .7 were consistent across
data sets, indicating good discrimnatory ability,
while the C statistic values were below .7 for BPAR
And renmenber, BPAR is defined as TCVMR grade 1A or
greater.

So |i kew se, the calibration anal yses

denonstrate the i Box has good prediction accuracy,
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whi | e BPAR does not. iBox is superior to BPAR as a
prognostic indicator of long-termgraft survival. And

| astly, Fitzsimons and Naesens literature review
showed that BPAR is not predictive of a treatnent
effect on graft survival.

TTC has devel oped an exanpl e draft
| anguage for |abeling a new i munosuppressi ve therapy
for kidney transplantation approved based on the i Box
as a co-primary endpoint with efficacy failure under
accel erated approval. This indication would be for
t he prophyl axis of organ rejection, consistent with
the current standard for inmunosuppressive therapy
approval, and now with an inmprovenent in the iBox in
ki dney transplant, this indication can be nodified
after the five-year mandatory confirmatory evi dence,
denonstrating an i nprovenent in long-term graft
survi val

We know what the accel erated approval
pat hway with surrogate endpoints has done to stinulate
and incentivize new therapies and oncology. Still,

there are al so non-oncol ogy indications, HV,
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Al zheimer's Di sease, sickle cell disease, Fabry
Di sease, | GA nephropat hy.

Let's dive nore into | GA nephropat hy,
as an exanple. In 2020, there were no approved
therapies. In 2023, there were two drugs approved,
both through the accel erated approval pathway. And
presently, there are five therapies in phase three
devel opment. Al though not directly linked to the
accel erated approval pathway, all prior accelerated
revi ew approval s have been based on one pivotal trial.

Al right. So let's | ook at outcones
for patients living with | GA nephropathy and ki dney
transplants. You'll see this figure shows the end
stage renal disease-free survival, nmeaning not on
di al ysi s, needing a kidney transplant, or having a
di agnosi s of CKD stage five, over tinme, for patients
with | GA nephropathy in red, versus a matched cohort
fromthe general popul ation.

Over 50 percent of patients living with
| GA nephropat hy have functional kidneys out to 30

years. When we overlay this figure with current
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ki dney transplant graft survival outcones in the
United States, graft survival is only 74 percent at
five years post-transpl ant.

Now, let's |ook at patient survival.
Patients living with | GA nephropat hy have survivals
out to -- over 75 percent out to 20 years.
Conparatively, patients living with a kidney
transpl ant have survivals of only 84 percent at five
years. Gaft loss is a serious life-threatening
condition in which there are no drugs approved for
preventing long-termgraft | oss.

TTC is united with patients in wanting
to advance the devel opnment of new i Mmunosuppressants,
just as the accel erated approval pathway has done for
ot her therapeutic areas, including | GA nephropat hy.

' mgoing to sunmari ze why i Box is our
best option for bringing new, innovative therapies in
transpl antation for kidney transplant patients in
t hese six bullet points.

I Box is the only endpoint in the FDA

bi omar ker qualification program addressi ng patient
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regul atory and clinician needs. It is the best
prognosti c endpoint for |long-term graph survival. It

all ows the superiority of a new therapy and a new

i ndication. |t does not preclude traditional approval
on efficacy failure, if iBox fails, but nmeets non-
inferiority on efficacy failure.

The current efficacy failure BPAR and
endpoi nt remai ns, and we believe BPAR renmi ns a
rel evant endpoint, which should be used as a co-
primary endpoint with i Box as a reasonably likely
surrogat e endpoint.

And | astly, it is the opportunity to
i ncentivize the introduction of innovative graft
preserving therapies through accel erated approval
conpared to traditional approval.

We' ve spent five years collecting and
curating all the available data. And we know there
are no nmore RCTs to obtain to use in the FDA
gual ification subm ssion. Qualification of the i Box
as a reasonable likely surrogate endpoint for the use

in the accel erated approval pathway will include the
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mandatory five year follow up data to generate the
evi dence everyone is |ooking for.

TTC bel i eves i Box can revive
t herapeuti c devel opnent in kidney transpl antation
directly addressing the unnet patient need for new
therapies to inprove the quality of life and extend
the life of their transplanted organ.

So thank you for your tinme and thank
you to the TTC for your ongoing support and dedi cation
to transpl ant drug devel opnent.

DR. THOWPSON: Thank you, Anmanda, for
t hat overview of the iBox, as well as the CPath and
TTC perspecti ve.

Qur next speaker is Dr. Nadia Chaudhri.
Nadia is a nmedical officer in the Division of
Rheumat ol ogy and Transpl ant Medi ci ne.

DR. CHAUDHRI: Thank you. Thank you to
t he panelists, thank you to our virtual and in person
attendees. I'mactually trying to figure out -- okay.

So I'lIl be tal king about estimted GFR

as a surrogate endpoint froma regul atory perspective.
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Okay. Onh, let's see. Okay. This is ny disclainmer
slide. This is not intended to convey any official US
FDA policy, and | do not have any financial interests
or conflicts of interest to disclose.

Here's an outline of nmy talk for today.
| will first define -- introduce sonme definitions of
ki dney function as a surrogate endpoi nt, and then
provide a brief reference to the CKD space where eGFR
has been used as a surrogate endpoint. And then
di scuss a potential confounder in the use of this
surrogate endpoint. And then describe sone
publ i cations that have eval uated clinical outcones and
how they relate to the relationship of eGFR and
clinical outcones in kidney transplant.

So this slide provides a very brief
summary, an introduction into potential definitions,
whi ch could be a topic of a workshop in itself, in
terms of how to define kidney function. The first on
your right in the box in the top right would be
| ooking at a |large change in serum creatinine, such as

a doubling of serum creatinine.
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But as many of us know, in the
nephrol ogy and transplant community, that creatinine
can be confounded by non GFR determ nants, including
muscl e mass, nuscle breakdown, as well as nedication
effects fromCNl s and others, such as trinmethoprim
sul f anet hoxazol e.

The next option would be | ooking at a
reduction in the rate of GFR decline, which is also
not perfect, and can be confounded by reversible
medi cation effects. | wll be providing some exanpl es
of use later.

So this slide provides a sunmmary as a
reference to how eGFR is used in the CKD space. The
top box describes the clinical endpoint of end stage
ki dney di sease defined as treatnents, dialysis,
transplantation, and eGFR |l ess than 15 m s per m nute.

Bel ow that is an accepted surrogate of
doubling of serum creatinine, which correl ates
approximately to a 57 percent decline in estinmated
GFR.  And as we have | earned, there were two

surrogates that were approved through the DCN division
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wth -- in tw separate workshops. One was in 2012
t hat was sponsored by the NKF and FDA. And based upon
data anal yzed and presented at this workshop, this was
a greater than 40 percent decline in eG-R was
consi dered a val i dated surrogate endpoint.

Subsequently, in 2018, the NKF, FDA,
and EMA cane together for another workshop to eval uate
rel ati onships of GFR to clinical outcones in kidney
di sease for earlier stages of kidney disease. And the
concl usi on of that workshop was determ ned that a GFR
sl ope reduction of a specified amunt neasured over an
adequate tinme could be validated as a surrogate
endpoi nt .

But 1'd like to highlight that it is
i nportant to note that CKD, as we know, cannot be
equated fully with chronic allograft injury, and that
there are specifications about how these endpoints are
even used in the CKD space.

And nore inportantly, reversible
effects of treatnent as highlighted in sunmaries of

both of these workshops on the treatnent of GFR may
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conplicate both interpretation of treatnent effects
and trial designs using such endpoints.

So this is a brief discussion about the
reversi bl e henmodynam c effects of CNl's, that nmany of
us who treat patients, are aware. CN's comonly | ead
to acute, functional, and generally reversible
declines in kidney function, commonly associated with
hi gher trough levels attributed to alterations in
intra renal henpbdynam cs, primarily related to acute
afferent arteriole vasoconstriction.

The inportant caveat -- take honme note
fromthis is that this henodynam c effect on an eGFR
based endpoint may conplicate interpretation of
treatment effects and trial designs.

Il will next describe some publications
t hat evaluate rel ationships of eGFR and vari ous
definitions of eGFR with potential clinical outcones
I n kidney transpl antati on.

This first study was conducted by
Kaczynski and col | eagues and published in 2011. And

they | ooked at data fromthe port or patient outcones
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in renal transplant study. They | ooked at 12-nopnth
eGFR and subsequent graft outcones, which were defined
as all caused graft failure or death center graft
failure, and death with a functioning graft. And they
anal yzed 13,671 patients, for whom eGFR was reported.

This slide will provide an highlight
sone of the summary of the results, they had grouped
EGFR into CKD stages. So as you can see, as you go
down the table, the GFR declines, and there's a
stronger association with graft failure that is
slightly stronger if censored for death. |[If you |ook
at the first rowin table three, there was a slight
blip with a hazard ratio of 1.41 noted, and you can
see in the graphs on the right, that that was -- that
t he highest GFR had a slightly higher risk of graft
failure, which goes away when you censor for death.

They do hypot hesi ze certain reasons for
this potential increased nortality, which we don't
have time to go into today. What I'd like to
hi ghlight is a conment fromthe -- a statenent from

the article itself, that "The | ower kidney function is
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associ ated with worse clinical outcones. |It's not
possible to infer that specific nmeasures that alter
function will necessarily alter outcones. And we
cannot determ ne whet her different inmunosuppressive
medi cation regi mens can alter function and thereby
outconmes. Only random zed trials can do this."

The next study |I'd like to highlight
was published in JSON in 2016, and conducted by
Cl ayton and col | eagues, where they analyzed data from
the Australia New Zeal and Di al ysis Transpl ant
Regi stry, evaluating the relationship between

percent age of eGFR decline between end of year one and

year three post-transplant -- transplant, and ki dney
transplant clinically -- clinical outcomes defined as
death or death censored graft failure. Their -- their

anal ysis included 7949 ki dney transplants, with up to
8.5 years of follow up.

So this slide also highlights and
sunmari zes sone of the results that they published.
In this table, they | ooked at different percentage

declines of eGFR, categorized here as greater than 10,
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20, 30, and greater than or equal to 40 percent. |'ve
hi ghlighted in red to just sort of rem nd you, as a
reference, that the greater than 40 percent eGFR
decline was consi dered acceptable in the CKD space and
I's al so associated with a high risk of graft failure
based upon this study.

And then this follow ng table just
provi des a reference of the doubling of creatinine,
whi ch has al so even hi gher association of 9.87.

Finally, the final paper 1'd like to
di scuss i s a consensus report that was devel oped by
t he European Society of Organ Transplantation and
submtted to EMA in 2020. And this slide highlights
the bullet points that the Commttee for Medicinal
Products for Human Use, which is abbreviated as CHW
here, as a part of the AMA -- EMA, excuse ne. And
this slide summrizes sone of the advice fromthe CHW
based upon this report.

And these are not all the -- sone
points highlighted in the paper, but what 1'd like to

direct your eyes to are the final three bullet points

www.Capital ReportingCompany.com
202-857-3376



www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

FDA Public Workshop November 9, 2023

Page 104
that clinically relevant magnitude of effect size is
i mportant. "Clinical significance of the proposed
di fference and sl ow progressi ons between treatnent
arnms should be defined for this specific devel opnent.
Anal yze | oss of GFR does not neet all the criteria for
a valid surrogate -- surrogate endpoint but is
consi dered a val uabl e neasure of efficacy in addition
to the currently accepted hard clinical endpoints, and
It should be supported by other clinical nmeasures."

So as a take home and takeaways that
|'d |i ke the audience to recall, is that the
reversi bl e henodynam c effects of CMs will need to be
consi dered and accounted for if eG-R is proposed for
future trials. And |ate graft failure, as Dr. Poggio
had al so nmentioned, is nore conplex and has nmultiple
different insults, and cannot be equated with native
ki dney di sease.

But for kidney transplantation in
particular, we need to renenber -- renenber that a
quantifi abl e, proposed change in eGFR as a surrogate

endpoint, will need to show both a clinically
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meani ngful and statistically significant effect on
clinical endpoints in kidney transplantation. Thank
you.

And we're over. |'msure sonme of
everybody's watch m ght be, you know, rem nding you to
stand up. So feel free to stretch your arns in the
interim

DR. NI CKERSON: Thanks very nuch,
Nadia. | just want to say for everybody here in the
audi ence, because |'ve already addressed it online,
the slides will be available. They are being posted
after the neeting.

It's ny great pleasure to introduce Ros
Mannon, who doesn't really need any introduction, past
presi dent of the AST, and who has contri buted
abundantly to these foruns in the past and is now a
Prof essor of Medicine at the University of Nebraska
Medi cal Center. Ros.

DR. MANNON: Thanks, Peter. Apol ogies
to the UNMC | ogo, but our students picked the |ab as

our logo. These are ny financial disclosures.
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| just want to rem nd everyone in the
room after the |ast several talks on reached on
regul ation, why we're you're here. And | wll
reiterate as a clinician scientist in this space for a
very long tinme, that long-termgraft survival is still
the chall enge we face and the data that Dr. Poggio
showed is incremental, at best.

It includes both non-inmunol ogi c and
I mmunol ogic entities, and the latter really have no
approved therapies, including chronic active anti body
nmedi ated rejection. And our current managenent
deci sions for induction and mai ntenance
| mmunosuppression are really based on early outcones,
which is the status quo, and you've seen as quite
good.

Ther apeuti c devel opment of new agents
| acks any regul atory pathway to assess |ong-term
outcones. And to devel op new agents to address these
unnmet needs, we need net hodol ogy that informs us
whet her a therapy may inprove long-termgraft

out cones.
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|'ve been to a | ot of these neetings;
and | will say we've nmet a lot, but |I haven't seen
much change. |'ve attended and participated in the
2012 neeting, the 2015 neeting, the 2018 neeting, the
| atter of which was on context of use in the best
criteria.

And inmportantly, in the 2015 neeti ng,
we even had a two-day workshop after that, sponsored
by the Transplantation Society that included FDA
menmbers fromtransplant. And at that neeting, we
publ i shed that the surrogate endpoints of one year
that correlate with subsequent graft failure wll
further enhance trial feasibility. That was over
ei ght years ago, and we di scussed eGFR and proteinuria
that were prognostic of late graft loss. W also
recogni ze that other biological markers, including
bi opsy hi stol ogy, and HLA donor specific antibody were
predi ctive, and that success could be obtained by
conbi ning both of these markers to uniquely inform
graft outcones.

However, | was here today to tal k about
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estimted GFR as a nephrologist, and so | wll talk
about it as a proxy for allograft function. | wll
address Tacrolinmus; | actually study TAC and CSA
toxicity in the lab. [1'Il show you sone dissociation
of clinical data with eGFR in terns of outcones. |'l|
talk a little bit about the iBox in ternms of inproving
t he eGFR prognostic ability, and | was al so asked to

address eGFR slope in the first year after transplant.

So sonme comments about GFR.  In this
room |, as well as many of the kidney patients here,
know that GFR is really inportant. It's clinically

i mportant and it is strongly associated with graft
failure. But as denponstrated 20 years ago by Kapl an
and Meier, accretion showed, eGFR is not reasonable to
utilize alone as a surrogate for graft loss. Twenty
years ago we identified that.

The clinical nmonitoring in adults
requires serumcreatinine. W don't use a Cystatin C
in adults. It also has sonme problematic issues in
transplant patients. And there are many equations, we

don't have tine to talk about them They may not be
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perfectly perform ng, but as clinicians, they're
accepted in practice, and they certainly have been
accepted by regulators. There's a bevy of them
i ncl udi ng a new ki dney transplant race free equati on.

Shown here are data from Suneet Mbhan
and col | eagues assessing what were clinically rel evant
changes in eGFR and studies. This is the data they
show fromclinical trials. Again, strong correlation
not disputing that of eGFR at one year, inversely
related to death censored graft | oss.

But | also want to point out, and a
great exanple of where eGFR is, is the Elite Synphony
study where the two standards -- and that's shown in
purple -- where the standard and | ow dose cycl ospori ne
arnms performed alnost simlarly, very simlar eGFRs
and graft loss. And surprisingly, the | ower dose
Tacrolinmus arm which is highlighted for you, actually
had hi gher rates of graft failure and | ower estinmated
GFR.  Again, counterintuitive to the intent of the
study, which was to reduce CNI exposure.

So let nme put it to rest. The
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henodynam c i npact of cycl osporine therapy is very
different than Tacrolinus. |f you |ook at infused
rats that are anesthetized, which are not human
bei ngs, you don't see the sane renal vasoconstrictive
effects that you do see with cyclosporine. |f you
| ook at humans that are treated that are healthy for
two weeks, the paranmeters such as estimated rena
plasma flow, GFR, renal blood flow, and vascul ar
resi stance are significantly different in
cyclosporine. But the Tacrolinus group is really
simlar to the baseline.

And finally, there's a smaller study
t hat you can observe were giving consistent treatnent
and with Tacrolinus in kidney transplant patients,
they actually have | ower resistive indices and nean
arterial pressures conpared to cyclosporine. And |I'm
not even going to get into the data that show maybe
|l ess fibrosis, it's a conpletely different conpari son.
Though functionally, and inmmunol ogically, they work
very simlarly.

Anot her interesting phenonena has been
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conparing the bel atacept studies that we have and
conparing the TAC arns, the Tacrolinus mai ntenance
arnms to Bela, and simlar estimted one-year GFRs.
And whet her you're | ooking at the Adans- Enory
Experience, which is a huge, enornous clinical
experience, Steve Wodle's random zed control trial
conparing bela versus TAC, or Kumar, which is a neta-
anal ysis that includes Ken Newell -- Ken Newell's C
TAC study, they all denonstrate very simlar estimted
GFRs, whether you're |ooking at the bel atacept arm or
the TAC arm and | just give you sone of the nean
estimted GFRs, one that, you know, ranging. And this
is for all the studies, the neta-analysis had about
five. But again, pretty respectable.

The Grinyo Conversion Study is another
exanpl e where there was no significant difference in
eGFR after you converted from TAC to Bel a, conparing
the TAC and Bela arnms. But there's still, after
conversion one year |ater, were significant
di fferences between cycl osporine and Bela. So again,

| just want to point out that these are two different
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cal cineurin inhibitors.

And finally, another sort of
I nteresting phenonenon. This is a random zed contr ol
trial performed by Mark Stegall at the Mayo Main Ship
I n Rochester, conparing attack-based nai ntenance
therapy to Sirolinmus, which is shown in the right
col um.

And interestingly though, the estimted
GFRs at one year were simlar in both arns, that --
that did not reflect the significant inprovenents in
tubul ar interstitial fibrosis, vascul opathy, and
overall fibrosis quantitated by serious red. These
significant inprovenents in histopathology that nany
of us feel are critically inportant for long-term
survival, were not picked up by estinmted GFR

So we -- | think it's inportant to
conpare the prognostic ability of estimted GFR and
| ong-termgraft survival, and I'd |ike to denonstrate
the i mprovenent in that prognostic ability, if | ooking
at the full iBox on the current sets we've talked

about, the derivation cohort, and then the vali dati on
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cohorts, using both a discrimnation analysis shown on
the left, and then the calibration shown on the right.

And you can see that, you know, eGFR
does quite well, it's above 0.7, with the exception of
the benefit study. But there is significant
| nprovenment in the prognostic ability when you utilize
the full iBox, and |I think that calibration shows you
that there is significant inprovenent in that
prognostic ability, using the iBox, which is indeed
I ncl udi ng estimated GFR

Lastly, 1'Il address this trajectory in
the first post-transplant year. And as many of you
know, you know, GFR in the first year is subject to a
| ot of things. We deal with organ procurenent, brain
death, and its inflammtory function, and innate
activation, inplantation, reperfusion injury, the
gquality of the donor, and al so recipient factors that
I ncl ude nmedi cations that we provide patients for
intermt periods of tinme, such as trimethoprim
sul f anet hoxazol e, and H2 bl ockers that bl ocks

creatinine secretion, as well as potentially innate
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| mmune responses, alloi nmune responses.

And interestingly, in that conplexity,
the TAC and Bel a regi nens have actually shown, when
you | ook at Enory data, that those individuals on
Tacrolinus actually have a slow rise and i nprovenent
in their GFR over a year. Shown on the right is work
by Kaczynski and col | eagues at CPath, | ooking at GFR
over the first several years, but inportantly focusing
on the first year.

And really, in terms of eGFR
trajectories, the first-year post transplant is
nonlinear and very individualized. And interestingly,
that's reaffirmng to nme that after all these years of
wor k, whatever | see in the clinic is actually shown
in the data. And | think this creates chall enges for
applying a linear slope or percent change for
eval uati ng kidney function in transplant patients
wthin the first year

But | do think there is real value in
the trajectories after the first year, and this is

wor k by Marc Raynaud and col | eagues at Paris
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Transpl ant Group, 14,000 patients. 15 centers across
the world, had to have at | east a few neasures of eGFR
after the first year. And using -- using machine
conputation, they identified | atent cl asses of
baseline and trajectory of eGFR

And again, the red groups are the
people that |I'"'mvery famliar with, and sonme of you in
this roomare. Again, certainly they exist and have
an opportunity to affect those entities. But we'd
like to see patients like this, stable, functioning
over long periods of time, regardless of their
basel i ne GFR.

So I'Il summari ze by saying that
estimated GFR i s i ndeed an inportant prognostic factor
of kidney allograft. But with sonme caveats, and the
change from cycl ospori ne-based control armto TAC as a
standard of care does affect estimted G-R
conparisons. |If we use belatacept as a CNI free, as
an exanple. And even so, |'d |like to point out that
we don't know what new drugs are out there that m ght

affect the GFR differently than Bela; there may
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actually be inprovenents over it.

| think, and |I believe that the
addi tional of the features of the i Box nulticonponent
bi omarkers significantly inproves the prognostic
performance of estimted GFR. And those include
measures of proteinuria, histology, and DSA. And yes,
many centers are neasuring DSA in stable patients in
the first year, now.

And finally, | think the first-year
slope of GFRis really limted in its utility, but the
sl opes of eGFR and proteinuria may have value. And it
appears that ny last slide was renoved, but | just
want to say that | was attending the Anerican Society
of Nephrol ogy neeting | ast week. There were 16 drug
approval s |l ast year in nephrology. The exhibit hall
was packed, the attendance was high. This is the nost
i nportant aspect that has revol utionized ki dney
di sease, and it's great for ne as a lifetine
clinician. And in transplantation, what do we have in
the last 10 years -- 12 years? Nothing. Thank you.

DR. NI CKERSON: Thanks very nuch, Dr.
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Mannon. Myself and Dr. Thonpson are going to host the
di scussion of the panel. The mics are open here. W
have questions in the -- in the -- on the online. Dr.
Thonpson is going to nonitor those while | try to host
t he di scussion here.

And maybe as you cone to the mc,

I ntroduce yourself and state your -- your
representation, if you have -- have one. And we open
the floor.

MR. FOALER: Yeah, | am Kevin Fow er.
|"mrepresenting the Kidney Health Initiative on the
Board of Directors. So here's a volunteer.

|"d just like to maybe make a couple
summary comments. Just want to clarify, too, when we
say graft loss, it's not a serious issue. Patients
prefer to die versus going on dialysis. So for anyone
that thinks that that's an acceptable alternative
treatnment, just want to clarify that; it's not.

|'ve been to every neeting that was
| i sted since 2015. The only one |I didn't attend was

2017. So can soneone tell me here, what's changed?
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Anyone?

DR. KLEIN: Well, we do have the TTC
So that took five years to establish by 2018. So you
know, ny vision when | was comng in as president,
Kevin, was that this would revol utionize, that we
woul d have a trusted third party integrating mssive
amount s of data, harnonizing it, and doi ng i ndependent
statistical analyses.

So that is the one thing that has
changed, but therapeutically, no.

MR. FOALER: Ckay. And so | just want
to say that I'"ma patient person, but ny patience is
gone. Right? And so, | guess ny expectations after
this nmeeting, that there's going to be a clear path
forward to accel erate innovation.

We've had all these neetings and | just
want to say, you know, to anplify Ros's coments,
what's happening in nephrology is something |I never
thought 1'd see in nmy lifetime. And one of the people
here responsible for it is at the table, Dr. Thonpson.

And | think we could do the sanme thing
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here in this field, but | think what's mssing is
accountability, collaboration, and el evati on of the
patient voice. And that's what | |like to see done.

But | nmean, I'mjust telling you, I'ma
pati ent guy, but ny patience is gone. Thanks.

DR. NI CKERSON: Thanks, Kevi n.

DR. THOMPSON: And | just want to echo
Kevin, thanks for being a patient advocate and patient
| awyer. And | think that there is w despread
acknow edgenent, as evidenced by the workshops over
the years, that this is a very serious issue that FDA
t akes very, you know, understands its inportance.

| do want to enphasize that | think
this workshop is |like many of the workshops we've had
with the community that led us to the endpoints in our
spaces, and that we're trying to make these data
driven, you know, discussions and deci sions.

So really appreciate everyone in the
room j oi ning today for having such a science-based
di scussi on, and we have a trenmendous nunber of people

participating renotely, which | think is a testanent
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to how many people view this as a very, very inportant
| ssue.

DR. HEHENBERGER: H, ny nane is Karin
Hehenberger. |1'malso a patient, a two-tinme kidney
reci pient, but | also represent an organi zation call ed
Lyfebulb, and I -- for ne, it's the first tinme |'m
here. |'malso an MD and a PhD. So | studied
medi cine in my hone country of Sweden.

So | think there's a constituent that
we're not tal king about today, and it's the donor. In
my case, | was very fortunate, | had two |iving
donors, ny father and ny sister. And ny sister gave
me a kidney only six nonths ago, so it's pretty
recent.

But again, | was very fortunate to have
these two |iving donors. And one of ny -- ny biggest
actual thoughts before |I got my second kidney was how
| di sappointed ny father. Because when he gave nme his
-- one of his kidneys, he's still doing very well,
went to clinb K2 base canp at the age of 78, with only

one kidney a few nonths ago. But was that | had not
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succeeded in keeping that kidney alive. And | think
that | didn't realize, despite ny nedical education
and nmy scientific education, how toxic the actual
drugs were, that were supposed to keep his kidney
alive.

And yes, |I'mgrateful because | did
experience dialysis and the difference between
di al ysis and transplantation can't even conpare. |
mean, | woul d never want to go back on dial ysis again,
and that's a separate issue, how people on dialysis
are being treated.

But | do think that we need to consider
t hose individuals who stand up and give those kidneys,
and we, as a community, need to do better because it
is incredibly inmportant to value themas well. And

there aren't that many kidneys out there. So for

every new kidney | need, you know, | have two sisters,
| hope -- | hope | don't need to use nmy second sister.
And we -- we are renoving the

opportunity for another patient. So just wanted to

mention that because | don't think we have -- we have
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di scussed that a lot that -- that inpact on those
I ndi viduals as wel .

But thank you for having this
di scussion and for all the inportant data.

DR. VELI DEDEOGLU: This is Ergun
Vel i dedeoglu. 1'd like to nake a comment in general,
not in response to a particular person, but in
general .

It's -- | hear that there's a
sentinent, it has been going on for a while, maybe not
al ways explicitly, but inplicitly. FDA has been
bl amed for not fostering or enhancing drug devel opnent
in transpl antati on.

Sol'd like to point to a fact in
response to that, there are several different
regul atory agencies all over the world. [It's not just
the FDA. There's a regulatory agency in Canada,
there's a regulatory agency in Europe, in Japan, in
Australia, in other parts of the world.

So if there had been a discrepancy in

drug approvals in transplantati on between those ot her
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regul atory agencies and the FDA, then there would be
nore reason to blanme the FDA. And that's not the
case.

There is general lack of innovation in
the field of transplantation, unfortunately. And that
may have various different reasons, not just one
reason. But the pharmaceutical industry also carries
a big chunk of the responsibility in that it's not
i ke that the other regulatory agencies are approving
new drugs. But when it conmes to the FDA, FDA has been
the obstacle; that's not the case. That's one thing.

Second thing, drug devel opnent in
transplantation is a tall order. You are naking
conpari sons between other therapeutic fields,
nephr ol ogy, cancer, et cetera, but if you think of
transpl antati on, you have a patient in kidney
transplant, with end stage renal disease, starting
with a baseline norbidities, either diabetes,
hypert ensi on, or autoi nmune di seases, |osing the
native ki dneys.

On top of that, you are transplanting a
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ki dney, either froma |ive donor or a deceased donor.
In the case of deceased donor, there are additional
factors, and you are trying to inprove the survival.
Whi ch we have made progress, just to nane a few. |
mean, there have been recent advances in kidney
al l ocati on.

Meani ng, we don't need to | ook at the
field only froma drug devel opnent perspective.
Starting in 2014, there have been a drastic change in
ki dney allocation. And there have been advances in
HLA mat chi ng, nol ecular m smatch has been a big
advance. And the benefit of that is we start to |learn
the existing drugs in a better, nore neaningful way.

And there have been other, you know, in
organ preservation, and the all these advances are
reflected in the outcones. | nmean, we are not noving
in | eaps and bounds, but we have nade significant
progress, despite the use of |ower quality organs,
because the donor pool has expanded.

W -- we started using organs from

ol der age donors. So those advances, those
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acconpl i shments shoul d not be overlooked. So | just
wanted to nake a general comment. And thank you.

DR. THOMPSON:. Sir, and maybe j ust
before we get to the other speakers in the roomthat
we do want to hear fromyou, is maybe just to field a
few questions fromthe chat. Is that okay? | think
we got sone questions about the iBox. And so Amnanda,
maybe you can help us with those.

One question about the i Box scores was
about the iBox scores are for Denovo, another term--
in other words, first time transplant. The question
or questioner is asking whether this is correct, and
if so, is there any utility for individuals with
repeat transplants?

DR. KLEIN: That's a great question.
So the intent of the iBox is to use a Denovo phase 3
clinical trial. The data that we have to support is
data from baseline, which is tinme of transplant. The
dat a regardi ng whet her soneone's a re-transplant or
not was limted in data sets to fully incorporate, but

| imagine that there were patients with re-transpl ant
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i ncluded in the data sets.

DR. THOWSON. Great. Maybe we'll just
t ake one nore question fromthe chat and then return
it to you. And instead of doing -- we do have a
follow up question on the iBox, | will conme to that
| ater, maybe |I'I|l ask a question that canme in earlier.
And Jeff, | think this question may be best addressed
by you.

How in practice is the distinction nmade
bet ween val i dated and reasonably |ikely surrogate
endpoints? And then, also question of whether there's
actually a list of validated endpoints?

DR. SIEGEL: So the answer to the
second question is easy. The FDA has a website where
we list all the surrogate endpoints that have been
used for drug approvals. And that's freely avail able
on the web.

Can -- can you repeat the first part,
agai n?

DR. THOMPSON: | think the first part

of the question was pushing us a little bit further to
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speak to how in practice we actually distinguish
bet ween our validated surrogate endpoints, which serve
as a basis for traditional approval and are reasonably
| i kel y surrogate endpoints?

DR. SIEGEL: So in general, any type of
surrogate endpoint rests on a strong nechanistic
under st andi ng of how the surrogate endpoint relates to
clinical outcones. And the degree of change in the
surrogate endpoint that's expected to have a
meani ngful inpact on clinical outcones |ater.

A key distinction between the two is
t he anount of clinical data that's available to
val idate the surrogate. |In the case of validated
surrogates, showi ng evidence on a trial basis that the
change in the surrogate in that intervention in the
trial correlates with a change in the clinical outcome
is particularly inportant for validated surrogates.

Sonetimes sone data is available on
that relationship for a reasonably |ikely surrogate,
but often, generally less than for valid surrogate.

DR. THOWSON: Thanks. And nmaybe we'l |
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return to the room

DR. NI CKERSON: Thanks. Dr. Newell.

DR. NEWELL: Good norning. M nane is
Ken Newell, I'ma transplant surgeon at Enmory. 1'd
like to start by thanking the FDA and the University
of Manitoba for holding this workshop. | think,
al t hough there have been a nunber of them this one
has the real potential to make changes.

| particularly enjoy nedical history,
and | enjoyed review ng the FDA' s approval of agents
over the tinmespan of transplantation. | enjoy that
and it rem nds nme ny presidential address | gave as
presi dent of the Anmerican Society of Transplantation,
where | started by acknow edging the great strides
made by the pioneers in our field. They undertook
ri sk, they were thoughtful, and hugely benefited.
Their pioneering spirit benefited patients directly.
Everything they did was driven for patients.

And while | appreciate what we have
achi eved together with the FDA and patients to this

poi nt, our patients today, we heard very clearly,
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expect that sane sense of innovation, that sane
comm tnment to change, not increnental, small steps.
If | see a patient, | tell them "Really good news.
If I was seeing you five years ago, your survival, the
you know, your graft survival at 10 years would be x.
Now it's, you know, inproved slightly.” No one's
going to pat nme on the back.

And so that's ne pontificating, but
what |'d like to say is, and | |iked the slide, and
|'"ve made the sane slide nyself, |ooking at the
approval of cyclosporine. What was it 230 sone total
patients? Wiy was it such a small nunmber? You
i nproved graft survival by -- or you decreased the
rate of acute rejection by 50 percent, if | recal
right, and you could correct ne. But it was about 90
percent pre-cycl osporine, about 45 percent afterwards.

So with one intervention, you benefited
hal f of the patients undergoing transplantation. And
BPAR is a huge thing. No one here would argue that,
you know, biopsy proven rejection is not an issue.

But | would say today, if you accept that acute
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rejection rates are single digits, pick nunmber 9.

If I could have the sanme effect, |
reduce acute rejection by 50 percent. Now, |'ve gone
from9 percent of patients to 4.5 percent. What is
the inpact of that long-tern? How wll we ever
approve new drugs? |If everything' s approved based on
non-inferiority, what I'mtelling Kevin is great news,
" mgoing to develop a new drug, that's going to give
you the sane rate of acute rejection, basically as
now. And if | did reduce it by 50 percent, there are
other things that are going to have far nore dramatic
| mpact on your outcone.

So all this is to say, if we're to have
t he courage of our forefathers who established this
field, I think we need to enbrace innovation and, wel
as academ cs, we always find a way to say, you know,
"1 | ove what Peter says. His ideas are great, but
mne's slightly better.” You know, | think patients
don't want to hear us have that debate anynore. They
want us to say what can you do today? |If it's not

perfect, at least it's better than where we are. And
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It doesn't nean that perfect can't cone down the road
when sonebody discovers it, we just don't have it yet

So I'd |i ke soneone to say how we're
going to use acute rejection as a way to bring
transformative therapies into the field of
transplantation, that really benefit patients.

DR. HEHENBERGER: What he said. Thank
you.

DR. NI CKERSON: The only thing I'm
going to say, Ken, is | think we are going to talk
about that in the next session. So | think your
comment's very well stated, and in the next session,
think we're going to address maybe where -- where
we're lacking in BPAR as a diagnhostic tool, at the
noment. And | get your point. | agree. | agree.

DR. MANNON: Anmen to that, Ken. And |
want to follow up sonmething that Ergun said. The
United States is the leader in transplant innovation,
and al ways has. Wth the exception maybe of ex vivo
perfusion, where Canada, and the Netherlands, and the

Bel gi ans are exceptional. So expecting Canada or
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expecting Japan to change things is unrealistic.
We're the innovators, it's our country. W have the
nost patients in the world. W don't have such great
outcones, so | don't agree with that.

DR. NI CKERSON: We're Going to have
Ozl em speak, and then we'll cone back to you.

DR. BELEN: | just wanted to say a few
things to the patient representative, as well as
physician. | forget your nanme, | apol ogize. You,
yes.

So | hear your remarks about your
experience, it was very well said. | appreciate that.
We are also paying attention to safety endpoints as
claims and in the trials. W are trying to collect
those as endpoints that are well defined in the
exi sting products, but also for new products that may
come to the market.

So there's a session in the afternoon
that we'll tal k about that. Maybe that does not
answer your question, totally. But | think, |ooking

at safety outcones, in addition to efficacy endpoints,

www.Capital ReportingCompany.com
202-857-3376



www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

FDA Public Workshop November 9, 2023

Page 133
when we | ook at new trials going forward is inportant.
And we hear you, | just want to acknow edge that and
t hank you for your comment.

DR. NI CKERSON: Pl ease go ahead.

M5. MCCARTHY: Thank you. Good
norni ng, or afternoon, wherever, wherever we are. |
live in Seattle, so I'mnot entirely sure what tine it
Is. It's norning, thank you.

Mol ly McCarthy, three-tinme kidney
transplant recipient. Mmdonated first; dad donated
second. | conpletely enpathize with a sense of
responsibility of doing the right thing by your
donors. Deceased donor the last tinme after a six year
wai t .

Thirty-two years that | have been a
reci pient and so seeing sonme of the history felt very
much |i ke a wal k down nenory |ane for nme, and | think
refresh nmy experience and nenory of at 1991 when | had
my first transplant at lowa, | was realizing |ike holy
Schinke's, | was |like five years old, right. Like I

had | ost sight of that.
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| completely agree with you in the
context of really trying to focus on bringing patients
along in these discussions. One thing | would add is,
you know, we're the ones that you let us out after
three- or four-days post op. And while, | think, in
the nmedia, and in nost of kind of public life that we
try to go back to it seen, "Well, you got your
transplant. You be good, you got enough, don't you
dare ask for nore and go back to normal life."

And so when | think about kind of the
i nnovation, or candidly the |ack of innovation, and
that's not said to point fingers. I'mgoing to add to
that and say, there is nmuch to be done, you have a
very active and | would dare say confident set of
patients that want to get in the gane and back you up.

Consi der us, put us to work, if it's
noney that you need, if we need to stormthe H Il to
go after driving nore innovation, both in practice as
well as like anything that it would take in that
space, put us to work on that behalf.

| would al so say, too, you know, it's
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not just about living a year after your transplant or

five years or however many years. | was saying | ast
week, | actually just turned 50. And to be quite
candid, | never thought | would live this |long, right.

But it's not just about being on the right side of the
graph. The other side is the quality of life.

And | vividly renenber, |'m now seven
times in with skin cancer. | renmenber the | ast one
t hat was on the back of my neck, and literally the
surgeon was sew ng ne up saying, "Gosh, we have gotten
so nuch better about telling transplant patients that
they're going to have a lifetime of skin cancer.”

Li ke haven't we progressed?

And well, as a patient, literally under
the knife at that nonent, | enpathized, and she's
right. But it also cones to mind |ike, why is that
then the burden that conmes with transplant? Like why
can't we be healthy for the rest of our |ives and not
have to have three transplants before you turn 407?

Li ke, that's the world that patients really want to

start to see.
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l"mwth you, Dr. Ros, and | do take a
little bit of effort around |ike, well, you know,
nobody else is outpacing us. |'m Anerican, sorry. |
pay a lot in taxes. The governnent |oves ne. So |
woul d expect nore, | want nore. But with that
criticismcones an offer of put us to work on your
behalf. We're the |ucky patients, and we're willing
to work for and denonstrate our gratitude in that way.
So thank you.

DR. NI CKERSON: So | say, thanks very
much for those conmments. And when we had the -- the
wor kshop that was the patients tal king about the side
effects that they had to tolerate to keep their graft,
and how i npactful that was on patients' lives, it's
absolutely true.

And | see that every day in ny clinical
practice of patients who -- who are tolerating the
drugs that they have today. So we do need to do
better. And | think it's clear on the need.

Dr. Hari haran.

DR. HARI HARAN: Yeah. Good norning. |
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am Dr. Hariharan, long-termclinician. | decided to
join FDA. Today is day nunmber five, so | don't know,
|"mjust getting ny feet wet. | have one academ c
guestion and one academ ¢ comment.

First to Dr. Poggio. You clearly
showed the | ong-term survival has inproved, but not
good enough. | agree with you. You clearly showed
the rejection rates are lower in the first year after
transpl antati on over the last 20 years or so.

So the question is, if you are focusing
on long termsurvival, are we dealing with a | ot of
| ate rejection, which is a problen? O are we dealing
with snoldering rejection with the first year which we
are mssing, which are manifesting after the first
year ?

These two things are very inportant as
we try to focus on the long-termsurvival. | would
| i ke to hear your comment on this, your answer on
this, or your opinion on this, then | wll go to the
comment about the other one.

DR. POGE O  Thank you very nuch for --
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for your question. And you're totally right. You
know, we don't know whet her subclinical rejection
actually -- you have sone -- sone data you showed, you
know, within the first year in patients who undergo
prot ocol biopsies. They do have injury, they do have
-- they don't have a normal kidney allograft. And
that's not manifesting as GFR, proteinuria, whatever
you want to call it within one year, and then make --
be clinically evident a few years after that.

We are learning. | think is not the
only thing. | think sonme patients get to one year
with conpletely normal kidney allografts and then
devel op an event after that. So |I think it's nuch
nore conplex than -- than the sinple cut off of one
year or not.

DR. HARI HARAN: | agree. The second
one is a comment for Dr. Klein.

Conparing BPAR to iBox is not a perfect
conpari son, because one is an acuity, and one is
acuity plus chronicity. Wen you have acuity and

chronicity, you're going to correlate higher odds of
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graft failure and in acuity and BPAR al one, all of
them are treated or nearly all of them are treated,
and sonme of themare reversed. That may be the reason
you may not find good correlation with outcone. Okay.
So the conparison is slightly different. W have to
keep that in mnd. Thank you.

DR. KLEIN: |'m happy to comment on
that. So when we did the conparison of iBox to BPAR
we first did a conparison of knowng iBox is a
conti nuous neasure and knowi ng BPAR is defined as
presence of great TCMR, 1A or greater for regulatory
purposes. So the critique as well, you're not talking
appl es to appl es.

So then what we did is if we took
the -- maxim zed the specificity while hol ding
sensitivity stable, knowi ng eGFR, you want to maintain
specificity, but still have reasonable sensitivity.
How does a binary i Box conpared to a binary BPAR, once
again defined in the regulations for efficacy? And
even with that, we have better prognostic of i Box

conpared to BPAR
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And as Dr. Mannon al so showed on that
sensitivity specificity curve, you even see that as
wel | .

DR. HARI HARAN: Okay. Thank you.

DR. KLEIN: Thank you.

DR. NICKERSON: W're -- |I'mjust going
to do a tinme check. W're into our last 10 m nutes.
So I"mjust going to say, if we could have -- there's
a whole line, which is great for those who aren't in
in the room |If you could keep them short, and we'l|l
try and get through as many as we can.

DR. MALDONADO. Thank you. M nane is
Angel a Mal donado, and |' m nedi cal director of Hansa
Bi opharma. So | did -- did want to address the
conmment about the perception of FDA being a barrier.
And | -- that's not ny perception.

This is my first FDA workshop and |'m
actually presenting the Unnet Need of Patients \Who Are
Highly Sensitized. So we have a phase three
desensitization trial right nowin the U S.  And

heari ng about the endpoints that are bei ng di scussed
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for trials primarily designed for prophylaxis of acute
rejection is very different fromwhat we're trying to
achi eve.

So do want to, one, say that, you know,
we recognize the unnet needs of patients. | canme from
clinical practice and now in industry, but you know,
as we talk about trials and kidney transpl antati on,
there's a whole field comng up in desensitization,

t ol erance, and ot her areas as well.

And so as a conpany, Hansa's really
| ooking forward to the creative ways that FDA and
Hansa can work together because our trial is very
different fromthe ones |I'm hearing about today.

And so, we wanted to say, you know, we
had a very positive experience with EMA, so Inlifidase
Is conditionally approved, you know, in the EU for
desensiti zati on.

So we're |looking for a very positive
engagenent and how we can | ook at creative trial
desi gns that are outside of what |'m hearing about

t oday, and what you presented in your past review and
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what |'m you know, |ooking forward with ny col | eagues
and other industry as well. Thank you.

DR. NI CKERSON: Thanks for that
coment .

DR. FI TZSI MMONS: Bill Fitzsinmmopns, |'m
here representing TTC and CPath. | previously spent
29 years working at Fujisawa and Astellas, starting
with the devel opnent of Tacrolinmus in 1990. So |
really wanted to address, Ergun, your -- your comments
about whether the FDA is a barrier in other countries.

And fromthe -- | think we all know,
the | argest pharmaceutical market in the world,
whet her it's for any drug, or for transpl ant
| mmunosuppression, is in the U S. So that decision,
to be sitting in the roomas a pharmaceutical conpany,
I s based on our U. S. market first and forenost.

And if that doesn't pan out in ternms of
return on the investnent, the tendency is not to
devel op that therapeutic in other places. So | don't
t hink we can expect to see soneone goi ng around the

U.S. and bringing new innovation in the rest of the
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worl d, but not bringing it to the U S. The US wll
be the driver.

FDA is considered the gold standard
regulator in the world. There are plenty of other
great regulators. The reality is you guys are the
best and that's what the rest of the world holds us up
t 0.

And so | think that's we have to | ook
at. | sat in the roomwhere we're debating at the
conpany that brought Tacrolinus forward, should we
bring new i nmunosuppressants in the transplant, and
t he answer was no, because they couldn't show
superiority to TAC and MW on the efficacy failure
endpoi nt .

So if you look at that through that
| ens, you say it's up to all of us, the industry which
t he bi opharmaceutical industry is in the U S., the
commercial potential is in the U S., the best
regulator in the world is in the US. So we need to
bring those together, | think, to bring the new

i nnovation into this area.
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DR. VELI DEDEOGLU: Can | just briefly
respond? | just want to briefly respond. Thank you
for your cooment. | agree, | nmean, U.S. has been the
| eader of innovation and | nean, we should continue as
such.

But | also would like to rem nd, you
know, your prior conpany, Fujisawa, | believe that was
a Japanese conpany, and al so Sandoz, a European
conpany. | nmean, they seek marketing preferentially
in the U S. because there's a much | arger market, |
fully agree with that. But sonetinmes innovation comes
fromoutside of U S. and enbraced in U S. So | just
wanted to rem nd. Thank you.

DR. KUMAR:. Hi, I'mVijay Kumar. |'m a
medi cal officer in Center for Biologics, here. | have
a few comments.

Two of the, you know, |ong-term
chall enges in the transplant field is the chronic
graft dysfunction and also the chronic toxicities of
t he i mmuunosuppressive reginens. O these, the

met abol i ¢ conplications and the cardi ovascul ar events
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have accounted for a lot of the -- the deaths in the
pati ents who have died with a functioning graft.

From a regul atory perspective, when we
| ook at the study data, we are focused on if there is
an uneven distribution of random or relevant vari abl es
that can have a confoundi ng i npact on the outcones.
Specifically, as Dr. Mannon nentioned, there has been
a | ot of recent approvals in the cardiorenal drugs.

We know t he inpact of the SG.T2
I nhi bitors on one of the -- there are two surrogate
endpoints that were discussed. One was the eG-R and
t he second one was the i Box. W know the inpact of
the SGT2 inhibitors on eGFR, and recently there was a
news itemthat one of the GLP products, Ozenpic, the
trial was discontinued one year early because it had a
positive inpact on renal outcones.

So how do we -- ny understanding is
that the i Box has not been studied in a random zed
control trial. So in absence of an random zed control
trial, how do you account for these confoundi ng

vari abl es?
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DR. KELIN: |I'm happy to take that
guestion. So the iBox was derived in a |arge
observati onal cohort, and then validated into RCTs
that conpleted. The only two RCTs that have that
five-year long-termdata. And iBox is prognostic for
death censored graft survival, understanding the
reasons individuals living with a kidney transpl ant
| ose a graph are different than, you know, dying with
a functional graft.

In the context of a regulatory
framewor k and as a construct of death censored graft
survival, by pursuing qualification as a co-prinmary,
it ensures that the regulatory standard for the
pri mary endpoi nt based on efficacy failure remins
accounting for death, graft |oss, loss of follow up
and BPAR, while now allow ng an opportunity for an
endpoint that is prognostic for iBox on death censored
graft survival to conplenent the current standard and
then all ow pat hway for accel erated approval.

So in that case, you're not

conprom sing the current standard for regul atory
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approval, but you're allow ng a new endpoint that is
prognostic for death censored graft survival.

DR. KUMAR: So unl ess these confounding
vari ables are evenly distributed in your random zed
control trials, howw ||l you be able to show that the
| Box is predictive?

DR. KLEIN: The issue with
denonstrating predictive, as defined FDA, to be able
to show a treatnent effect requires RCT data. W know
that there is limted RCT data that has all the
vari abl es necessary in iBox, as well as five year
follow up data currently.

So there's two limtations, is the
nunmber of events to be able to be sufficient to be
able to power to denonstrate that treatnment effect and
t he nunber of RCTs. We believe the only way to get
additional RCT data to support a fully validated
surrogate is by sponsors inplenmenting i Box as a
reasonably |ikely surrogate endpoint, and that's after
qual i fication.

Because renenber, with a reasonably
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| i kel y surrogate endpoint, it is linked to the
accel erated approval pathway with the mandatory five
year confirmatory foll ow up.

If I was a sponsor, why would I
wllingly just follow patients out to five years if |
can get approval at one year. Wth the accel erated
approval mandate, this ensures that we do get that
five-year outcone data that we all want to need to be

able to denonstrate fully validated surrogate. Thank

you.
DR. KUVAR: Thank you.
DR. THOWPSON: Yeah, I'mjust -- it
| ooks |ike we only have a few mnutes left. | think
we will give priority to the people in the room But

| just do want to thank all of you who asked questions
in the chat. | think many of them echoed, you know,
sone of the concerns we heard during the neeting, as
relates to these endpoints, and there are also a
number of other great questions and |I'mjust very
sorry, we won't get to them

DR. NI CKERSON: Here and then, | think,
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Ni kol ay, you also wanted to make a comment. So naybe

we'll end with this question. Sorry, Roy, you'll have
chat tine later, and then we'll go to Ni kol ai, please
go ahead.

MR. HENRY: Sure. 1'll be as brief as

possi ble. Coments, really not a question. M nane

Is Calvin Henry, northeast -- from Northeast Georgi a.
| amnot a -- I'"'ma patient, but I am not a kidney
recipient. | aman alnost 11-year double |ung

transpl ant recipient.

One of ny concerns is as a patient, 11-
years out, and one of the many advocate -- advocacy
efforts that |'ve leaned into is nentoring organ --
ot her organ recipients. And not just lung recipients,
ki dney recipients as well. And we have an annual
conference in the Atlanta area called Trends in
Transpl ant, where we discuss what are the new
I nnovations that are inproving patient |ives.

The very first conference | attended
t al ked about bel atacept, nothing since then. And

patients are frustrated, | heard some coments from
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fellow patients in the room where patients would
rather die than go on dialysis. And patients would
rather not get a transplant if it neans having to go
t hrough the current inmunosuppressive reginen.

So an additional comment | heard, |
|istened to a webcast that Karin sponsored | ast year
l'"msorry, | can't renmenber your |ast nane, where it
was di scussed were the |atest innovations in
| mmunosuppr essi ve therapy, probably about a decade
away. There's no driving force behind it, there is
no, you know, push toward using or | ooking at the of
| abel drugs to investigate whether they would work f
patients.

The only coment | would say is, agai
echoing the comments in the room already, as a

patient, we -- use us. On our behalf, we wll --

f-

or

n,

whet her it's, you know, to your colleagues at the FDA

phar maceuti cal conpanies, on the H |, as patients,
really, really urge innovation within
| mmunosuppr essi ve therapy.

Personally, that's sonething |'ve

we
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talked with ny transplant center about. W talked
about, you know, 11 years out, we're already getting
referred for kidney transplants because of the toxic
effects on our kidney. So that's sonething |I'm
personally worried about, to the point where |'ve
actively worked with nmy transplant center to reduce ny
own nedi cation, sort of a personalized focus for ne.

So once again, just reiterating the
t houghts in the roomon anything that we, as patients,
can do to use our voice to help push for innovation.
Happy to do.

DR. THOWPSON: | think that's a great
way to end it. Thanks so nuch for the comments. And
l"msorry, that | think we're just trying to stick to
the clock. There will be other opportunities to make
comments and ask questions, we prom se.

DR. NI KOLOV: | was given the podium
so I'll take it. M nanme is N colay Nicolov, and |I'm
the Director of the Division of Hematol ogy and
Transplant Medicine. |I'mcurrently the acting office

director of the Ofice of |Immunology and I nflammation.
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And | just want to be open and
transparent to say that it was not w thout trepidation
that we put this agenda and this workshop together,
fully expecting the criticismthat we wll get
squarely at the FDA.

We get it, we hear you, and we
understand our role as regulators to incentivize drug
devel opment and make sure that there is, you know,
appropri ate pathway for devel opnent of products in
t hat space.

| want to make sure that we are on the
record to say that we fully recognize the high, unnet
needs to inprove |long termsurvival, graft survival,
and patient survival. And we also want to reaffirm
our commitnment, not just now, but all along the way to
hel p address this unnmet need.

| want to recogni ze nmy coll eagues here
who have been working over the years to do that. And
| also want to recognize the patients in the room you
know, who participate and raise all of these inportant

guesti ons.
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Agai n, thank you for sharing this,
providing this information to us and -- and we are
taking that seriously. Again, | want to make sure
that we are, you know, open and sharing this -- our
thinking wwth you and we will be working with al
st akehol ders to address this unnmet need.

This workshop i s an exanple of our
effort to try to tackle the scientific questions to
get to that point. Thanks.

DR. NI CKERSON: Thank you, Ni kol ai . I
want to say we're done this session. There's going to
be lots nore time for discussion. Roy, we're going to
hear from you as a speaker in the next session, so
you' ||l get your tine.

We have 15-m nute break, we're going to

start right on tinme at 11, just to keep to the day.

Thank you.
(OFf the record.)
DR. NI CKERSON: We're going to get
goi ng, everyone. |If everyone can take a seat, we're

going to start our second session.
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Chairing this session is Dr. Ros Mannon
and Dr. Ozlem Belen, and it's the Biopsy Proven Acute
Rej ection Efficacy Failure.

DR. MANNON: We know that, thank you.
" mgoing to go ahead and nove on. We'Ill be
presenting Defining Biopsy Proven Acute Rejection,
Past, Present, question mark Future. Dr. M chael
Mengel , who's Chair of Pathol ogy at the University of
Al berta at Ednonton and Director and Trustee of the
BAM Al | ograft Pat hol ogy.

DR. MENGEL: Thank you very nuch for
t he opportunity to be here. And this will be a
pat hol ogy talk. | saw there's one other pathol ogi st
I n the audi ence.

So can | have ny first slide? Can | do
this? 1 don't think so. | can -- | can see ny slide
here, but not up there. |If |I only share themwth
mysel f, that m ght be boring. Do | have to do
anyt hi ng?

DR. THOWPSON: | believe there's a

green arrow on that w ndow.
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DR. MENGEL: | advanced to that, oh,
and then, it's maybe the next one. Okay.
DR. THOMPSON. There we go.
DR. MENGEL: | -- | -- now, now I

understand the concept. So goi ng back, so defining
BPAR. And | apol ogize, | should not -- | should have
expl ai ned the abbreviation in the title. But while |
listened to the first session this norning, | realized
maybe there are, in our heads, different definition of
what the A stands for in this.

So the B stands for biopsy, we can
agree on that. P stands for proven, A stands for
acute, | think per definition, so far, and R stands
for rejection. And maybe the A needs to be
reconsi dered, what it stands for, after -- at the end
of my presentation.

So here are ny disclosures. And | wll
tal k about the Banff classification, which I'm heavily
involved in. And | have this slide of a bit of a
hi storic overview. | will now go through this in

detail .

www.Capital ReportingCompany.com
202-857-3376



www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

FDA Public Workshop November 9, 2023

Page 156

But our understandi ng of what rejection
is, and how it works, and what the nechanisns are are
nicely summarized in this review paper by Phi
Hal | oran, has been evolving and is evol ving
significantly since the fundanmental concepts of
I mmunol ogy and then in the context of transplantations
have been studi ed.

And that needs to be taken into
consi deration that probably historic definitions of
rejection are not applicable anynore, today, in the
sane version, or even in the sane inplication what it
means for graft.

Just fundanentally a concept, rejection
Is not |ike or nost diseases we have in health and
nmedi ci ne, are not a yes, no, thing, black and white.
There is cause postul ate that you have an infection
which is the prototype of what a disease is, and
pat hol ogy, you have an agent, a bacterium which
causes an infection, and you treat it, and it goes
away .

But rejection is the inevitable,
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natural response of your body to the transplant you
received. And it is a continuous process, and in
t hese ani mal nodels, you can study it, how it unfolds
with tinme. You transplant, your immune system
recogni zes the transplant as non-self, or allo, in
general, and then ranps up an i nmmune response. And
that manifests in the graft with a certain pathol ogy.

And this pathology at the bottomis
usual ly after a week to three weeks, when you're not
I mmunosuppr essed, devel oped as inflammtory i nmune
cells invading your graft and unfolding, a fairly
st andar di zed i mmunol ogi cal inflanmatory response. And
to di agnose this, before 1991, it was in the eye of
t he behol der of the pathol ogist who received the
bi opsy. There were no real standard criteria.

But in 1991, the first Banff neeting
took place in Banff, Canada, and the group of 12
I ndi vidual s had a conversation around standardi zi ng
how t o di agnose t he pathol ogy of rejection. And you
see the concept behind this was the nore i nmune

response you see in the graft, the nore rejection you
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have.

And the two key features in kidney are
interstitial inflammtion and what we call tubulitis,
so that |ynphocytes invade the nephron. And there is
the data at the time, that this pathology is
associated with an increase in creatinine and
functional deterioration.

Al ready in 1991, everybody was aware
that this is not black and white, that sonmebody who
received an allograft and has no rejection, has
absolutely no inflanmation or tubulitis.

But everybody will have sone rejection,
but al so bei ng aware that i munosuppressive drugs have
severe side effects, the consensus was that we need a
threshol d of saying everything below this we tolerate
and accept or is not worth increasing
| mmunosuppressi on at the expense of nore side effects.
But everything above this threshold, which is 25
percent of non-scarred cortex in a kidney biopsy,

i nfl amed, warrants nore i mmunosuppressi on, because the

risk of losing the graft is higher than the
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anticipated side effects of the increased
| Mmunosuppr essi on.

So the diagnosis of rejection is
est abl i shed based on consensus thresholds of a
conti nuous di sease pathway. And this hasn't really
changed since 1991, this concept. And even nmjor
nol ecul ar studi es haven't changed this. Studying all
21,000 genes in your body reveal ed that when you have
nore T-cell genes, you will have nore T-cells and free
infiltrating your graft.

The nol ecul ar signature in every single
gene has been studied, correlates with this
fundanment al concept of pathology. More inflammtion,
nore tubulitis, worse outcone, worse function, worse
ot her things.

And i mmunosuppressi on just brings you
bel ow this consensus threshold. There is no single
gene which is absolutely specific of the diagnosis of
rejection in itself, and there is no single pathol ogy
| esi on which is absolutely specific of rejection and

only seen in rejection. Every pathol ogy described in
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a graft can be seen in a different context, which are
non-rej ecti on associ ated as wel | .

So when | studied now, 22,007
publ i shed, 15 years, sonetine ago, nore than 15 years
ago, this concept of continuous inflammtory response
in the graft in a |large cohort of protocol and
clinical indicated biopsies, which are all around the
first year, first 18 nonths post-transpl antation,
under the standard i nmunosuppression, which we
probably use today with -- with MW and Tacrol i nus.

VWhat you can see is two inportant
findings is that 87 percent of all biopsies show sone
i nflanmation. There is essentially, alnpost no graft
out there which has not sone inflammtion at sone
point. And that when you have inflammtion, it's not
good, so to say. You develop nore fibrosis in follow
up, you have |ess function in follow up.

So there is this graph on the right,
whi ch was on the cover of AJT, is that the nore
I nfl ammati on and the nore conpoundi ng i nflammti on you

have, reverses your function.
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Footnote to the audience, | use the
termrejection and inflammati on not i nterchangeabl e,
not interchangeable. Rejection is a consensus
definition of how much inflammtion you should have to
call it rejection. Okay. So please, don't get
confused by these ternms of being the sanme. And it
gets nore confusing.

AMP rul es say you di agnose acute
rej ection, back then, only in areas of non-scarred
ki dney cortex, that area. You should not score
nodular infiltrates, you should not score perivascul ar
infiltrates, you should not score infiltrates too
close to the capsule. Only sonething what is
di ffusely here, should be scored to define BPAR
Not hi ng when it is scarred.

So if you technically have a kidney
bi opsy, which is totally scarred, you can't reject.
But why woul d you not reject scarred? |It's still
allo. So there are consensus conceptual chall enges at
the Banff classification, the definition of BPAR  And

especially when you take tinme post-transplantation
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I nto consideration. The |onger you are out post-
transpl ant, your scarred conpartnent gets bigger. So
your likelihood to diagnose BPAR gets |ower, the

| onger you're out. But that does -- of course, that's
not what it is, nmechanistically, right?

That's a -- that's a flaw in the Banff
classification from 30 years ago, where biopsies were
nostly done in the first year, and grafts lived for
one year, where you didn't see scarring. But we mde
so nuch progress that grafts live | onger now, and we
see different pathol ogi es depending on tine post-
transpl ant when the biopsy is taken.

And this work, this understanding and
evol ution drove several studies which showed that the
type of inflammtion in fibrosis and tubal atrophy,
called i-IFTA, which was ignored initially for
di agnosi ng rejection and BPAR, or being at all
rel evant, is one of the strongest predictors of
al l ograft survival. And not the infiltrator type,
which is used to diagnose BPAR

However, follow up studies showed is
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that 1 -1FTA, so inflammtion in scar areas, is
nonspecific. Many di seases can cause i-|IFTA. But i-
| FTAis a feature of activity. 1i-IFTAis the

strongest correlate of nol ecular signals of acute
active nephron injury.

So the acuity, and ny question is, does
the A stand for acute or active, is a nol ecul ar
feature activity in areas of chronic inflanmation.
Again, all these terns of acute, active, chronic are
conventi ons.

Two very | arge studies have clearly
proven that acute or active acute T-cell nediated
rejection can lead to i-IFTA, besides others. But a
subset of cases with i-1FTA are the secul ar of earlier
T-cell mediated rejection. And these findings
altogether lead to their nost recent change of the
Banff classification to introduce the diagnostic
category of chronic active T-cell nediated rejection.

So the concept norphed from acute
rej ection and events, towards persisting inflanmmation,

defi ned under a phenotype of chronic active rejection.
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Which is, actually, in nost biopsies we see today
under current imunosuppressive protocols, the nost
common phenotype and m xture of activity and
chronicity in the setting of rejection.

I f you thought it was conplicated to
this point, here's the next |layer of conplication. So
when you have inflammtory events, T-cell inflanmatory
events and grafts, and this is the work fromthe
W nni peg group, early on you have a probability risk
with [ater events, which are not T-cell nediated, but
anti body nedi ated. So the novel, donor specific,
anti-HLA, antibody devel opnment has an association with
earlier T-cell nmediated events, sub-chronically,
borderline even bel ow BPAR t hreshol ds.

Cases with anti body nedi ated rejection
phenotype, again also at the nolecular |evel, have a
T-cell conponent. This landmark study in Lancet from
the Paris Transplant G oup, clearly showed that we
have three categories of phenotypes of rejection that
do both, a T-cell nediated rejection type phenotype,

an anti body nedi ated rejection phenotype, and
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phenot ypes where they overl ap.

We have various band pathol ogy | esions
whi ch overl ap between rejection phenotypes. And we
have overl ap between acuity, or activity, and
chronicity. So rejection becones a Venn di agram
where you can be as a patient, in with having vari ous
conponents of rejection.

And as Phil Halloran said, as maybe we
need a test which can give you a nunber of your ABMR
risk and your TBMR risk. And I'mjust trying to

choose ny words carefully, because | don't want to

oversinplify that the conclusion is, well, it's al
rejection. Whatever. |It's |ike saying to our cancer
patients, "Well, you have cancer. | don't care what
cancer you have." But there is a significant

di fference between what type of cancer you have for
your prognosis, survival, or treatnent you need, and
we know this fromthe cancer worl d.

So the challenge is really to dissect
your rejection phenotype, in the individual patient,

at the given point in tinme when a biopsy arrives. And
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that's the maj or focus of the work of the Banff group,
at the nonent. And at the 2022 Banff nmeeting, this is
t he exanple of this conceptual thinking for antibody
medi at ed pat hol ogi es.

And again, | choose nmy words
purposeful. It is an antibody nedi ated pat hol ogy, and
that's an associ ati on, because we al so know, now, that
a certain pathology, which we discovered in the
setting of anti-HLA DSA, can be seen in the setting
wi t hout anti-HLA DSA, for exanple, mssing self.

Di fferent mechani sns, same pat hol ogy, which ni ght need
different treatnment than when you have an anti-HLA DSA
as the cause of the rejection phenotype and the graft.

So there is mechanistic conmponents to
rejection, and a big conponent is timng. And again,
then the clinical conponents, what is your GFR at the
time where you devel oped the phenotype? What ot her
conorbidities do you have? What co-histol ogies you
have? How nuch i-IFTA do you have, how nuch vascul ar
| esi on do you have? What type of antibody do you

have? What are the attributes of the antibody, as a
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conplenment fixing, or has it a higher affinity to the
graft or not.

So there are nultiple conponents which
can change over tinme dynam c into your rejection
phenotype, and that translates into your prognosis.

So what |'msaying is there is many, many phases of
BPAR.

And t he nol ecul ar di agnostics are
reflecting this by saying you have a probability of X
for a certain phenotype of rejection. So you can't
have 30 percent, and that was always Phil Halloran's
concept, is saying is we -- we tell you how nuch your
| oad of a certain nolecular pathology is. And al
these nol ecul ar correl ates, your probabilities, you
have your half histological correlates. So the biopsy
and the histology reflect themto a very, very simlar
ext ent.

And it doesn't matter what your
favorite gene is and what phenotype, you can -- all of
you can have your personal favorite diagnostic gene in

this setting.
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So where is -- where is the rejection
di agnosis going in, in this integrated concept? The
Banff pools went beyond just poor, sem -quantitative
t hreshol ds of interstitial inflanmmtion towards
conmbi nati ons of other variables and conponents to
all ow for the diagnosis of rejection.

Furt hernore, the diagnostic category
gi ves you an overall idea of the Banff | esion scores
wthin a category carry additional information for
your prognosis. So that the npbst recent approaches
have been where you put these individual |esion scores
i nto aut omat ed nmachi ne supported approaches, |ike the
i -score, as we discussed earlier today, which takes
the different variables from histology, not just the
di agnosti c category, but the Banff |esions which are
over |l appi ng between different diagnostic categories,
and the relevant other prognosticators, and ways it in
t he individual patient, usually done at a tine of a
bi opsy.

And your i score five years ago, iBox

score five years ago when you had a T-cell nedi ated
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rej ection episode, is calculated differently and
wei ghs things differently than five years | ater when
you devel oped a donor specific antibody. And that
makes sense, because those two rejection episodes
require different clinical managenent.

And therefore, you need to assess the
prognosis and the effect of different treatnment
approaches in a weighted fashion.

So to conclude, BPAR, | think the A
shoul d not stand for acute, but active. We could not
I gnore the chronic active conponents because they are
a major driver for long-termallograft outcone.

Secondly, | would challenge fromthe
past the unit dimensional dichotomy and histol ogy only
endpoi nt, yes, no, you have it, and our goal of the
trial is to not have it, towards nore the severa
di nensi onal overl appi ng phenotypes, at |east be nore
granul ar and say this drug is for T-cell mediated
rejection. It is without chronicity, it is with
chronicity, or it is for an anti body nedi at ed

rejection, towards future concepts, where we have
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probabilistic archetypes and we see how your
probability changes after a treatnment, and to inprove
your outcone in that association.

So it is not one-size-fits-all. And
what we have learned fromthe cancer world is
stratifying your trial groups for targeted treatnent
made trials being nore successful, instead of | unping
them all together into one category with one very
nonspeci fi ¢ endpoi nt.

And al so, the concept of having
rejection as the endpoint, | think, can be chall enged.
It would be like saying, we give all of us here
chenot herapy, and then we do a biopsy and see who has
cancer, rather than saying we di agnose patients with a
certain phenotype of rejection, and then give a
targeted treatnent to cure rejection. Maybe that's
anot her approach to how we can do it. So thank you.

DR. MANNON: Thanks so nmuch, Dr.
Mangel . Next, we'll hear from Dr. Roy Bl oom
Prof essor of Medicine at the University of

Pennsyl vani a Medi cal Center, and Medical Director of
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Ki dney Transpl ant on managi ng BPAR and cont enporary
I mmunosuppression, fromthe transplant clinician
perspective. W can tee up his slides.
DR. BLOOM Ckay. Thank you agai n,
the invitation to discuss today, and these are ny
di scl osures.

So I'"'mgoing to try and cover four

f or

obj ectives in the course of this -- this brief talk.

First, to discuss the clinical relevance of BPAR in
2023. Second, to review existing data regarding
treatment of BPAR.  Third, to highlight what the
gui delines tell us regarding BPAR therapy. And
finally, to describe how transplant clinicians
typically treat BPAR

So we've seen this slide before,
transpl ant outcones have inproved, al beit sonmewhat
increnental. This is also a figure that we've seen
showi ng the relative inprovenent in graft survival,
conparing an era between the late '90s and 2010, to
2013, and showi ng that the relative inprovenent has

basi cally been denonstrated in all subgroups,
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regardl ess of donor source, regardl ess of donor age,
race/ethnicity, or conorbidities.

And why we see this prolongation in
graft survival beyond the first post-transplant year,
there are probably lots of reasons. TAC is nore
efficacious than cyclosporine. W heard earlier that
It's associated with I ess nephrotoxicity. W've also
primarily been using depleting antibody induction
t herapy over the past couple of decades, and we have
mar kedl y i nproved HLA technol ogy.

So if we |ook at why kidneys failed,
death censored graft |oss, we have data from both
studies with surveillance or protocol biopsies, as
well as with full course biopsies. This is data from
the Mayo Clinic, where they | ooked at a cohort of
pati ents who had sequential protocol biopsies. They
clustered the causes of graft -- of death censored
graft loss into these five buckets, and you can see
that approximately a third of the grafts fail ed
because of a histological diagnosis of i-IFTA, about

four to six nonths prior to the kidney actually
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failing. And about a third had gl onerul ar di sease.
But if you |l ook at the patients that

had i-1FTA, about 25 percent had a history of
rejection. If you look at the patients who had
gl onerul ar di sease, about 40 percent had transpl ant
gl onerul opat hy, highlighting the inportance of -- of
rejection as a cause of long-termgraft |oss.

This is a nore -- a nore recent study,
also in | ooking at for course biopsies though, and in
this study, they |ooked at the causes that they
identified nultiple factors that contributed to graft
| oss. But here, I'mjust show ng the primry cause,
whi ch was defined by the cause responsible for a
persistent eGFR | oss of nore than 50 percent of the
maxi mum GFR.  And agai n, you can see that conbining
both T-cell and anti body nedi ated rejection, rejection
was the | eading cause of long-termgraft |oss.

So this is sonething that we recogni zed
20 years ago, 30 years ago, and essentially it stil
hasn't changed. Now, if we | ook at how common

clinical TCMR is, we have data from a nunber of
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random zed control trials. Mst of these are
regi stration studies. You can see that starting in as
a TAC, MW era, where there were rates of rejection in
the 90 percents, the inpact of Tacrolinus, reducing
that significantly in the |ate 1990s, plus the
addi ti on of mycophenolate, and in nore contenporary
times, we now have -- oh, there we go. Anyway, in
nore contenporary tinmes, we now have rates of
rejection of around 10 to 20 percent.

| do want to point out that the
Synmphony trial, which ultimately becanme the trial that
gui ded our sort of current benchmark of TAC, MW, and
predni sone, had a low rate of rejection. And that was
published in -- in 2007.

So sonme of the limtations of these
registration trials that we need to be aware of is
that they did not specify the grade of rejection, and
they did not -- nost of themdid not incorporate
borderline rejection, either. And this is inportant
because of the increasing recognition of the

associ ati on between borderline rejection and outcones,
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and that is not well established in indication biopsy
st udi es.

Now, we do have a nunber of studies and
trials that have | ooked at subclinical TCMR with
protocol biopsies. This is not every study, but it's
-- it's a nunber of them all in the prevalence -- all
| ooki ng at the prevalence in the -- the TAC, MW era,
and what you notice is that nost of these studies were
ei ther observational, retrospective, there was one RCT
here. But the tine to biopsy is right, you know,
typically every one to three nonths in the first year,
a couple beyond that tinme point.

And what you notice is that total TCR
medi ated rejection, the rates of rejection with these
protocols that it is not that different than was
observed in the RCTs that | showed you in the previous
slide. But what is notable is that nost of these --
nost of the rejections that occur in protocol biopsy
studi es, the overwhel m ng preponderance is because of
-- Is because of borderline T-cell nediated rejection.

So shoul d borderline rejection be
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considered TCMR? So this is ny perspective as a
transplant clinician. This study fromthe Sydney
Group nicely denonstrated that borderline clusters
with acute TSMR, using principal conponent analysis,
we know that it associates with adverse outcones.
Borderline TCMR is basic a broad di agnostic phenotype.

' m not a pathol ogi st, but you know,
obviously, it includes a spectrum where you can have
| ess -- a conbination of less inflammtion, and | ess
tubulitis, to having nore tubulitis and | ess
i nfl ammation, and vice versa, nore inflammation and
|l ess to tubulitis. So it really does enconpass --
doesn't enconpass a broad phenotype. This has
potential for overlap with TCMR, and as we just heard,
it really does represent that this is nore a spectrum

There are issues with sanpling error.
But | think even if you, you know, quibble about what
t he appropri ate phenotypes are, or anything, we wll
all accept that borderline rejection is consistent
w t h under | nmunosuppressi on.

In addition, there's been sone
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correlation of borderline rejection with some of the
enmergi ng acute rejection biomarkers. And what is
i nmportant is that there may be a difference between
clinical and subclinical borderline, in terns of
whet her it should be treated or not, just based on
clinical practice, which I'll gointoinalittle
whi | e.

So if we nove into treating BPAR, what
Is the data that we have from random zed controll ed
trials? So this is just to rem nd everyone that the
| ast nmulticenter RCT that was published was in 1998
and was basically the registration trial of pharm
globulin. But if we look at a relatively recent
systematic review of all the RCTs that have | ooked at
treatment of -- of the first TCVMR, usually in the
first post-transplant year, there are a total of 17
studi es conprising about 1000 patients.

And these were trials you can see how
far back they go, 1973 to 2000. You can see the
different conparisons with anti body therapy, either

steroids, steroids versus steroids al one, one anti body
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versus anot her, or antibody versus anot her treatnent
altogether. And if you | ook at the outcones that the
anal ysis | ooked at, |look at the first outconme of
failure of reversal of acute rejection, antibodies
where treatnment was associated with less failure of
rejection. This was with noderate certainty, and it
I ndi cates that antibody is probably better.

I f you |l ook at recurrent ACR,
preventing recurrent ACR, there was a noderate | evel
of certainty in favor of antibody being better. That
sense of graft loss was a |low | evel of certainty,
suggesting that anti body nmay be better. And adverse
effects were high with anti body and probably reduced
by steroids. Notably, there was no difference in
death at 12 nonths post -- post treatnment, and within
the first post-trial -- post-transplant nonths.

So to summarize this historic data,
pretty much all the data has been in the cycl ospori ne,
Azat hi oprine era, and |likely included anti body
medi ated rejection at that tinme, since the criteria

for diagnosing ABMR was not well established. There's
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very limted data with contenporary i munosuppressi on.
Some of the know edge gaps include related to not
having well defined rejection grades in these studies.
Obvi ously not know ng what the optinmal therapy should
be, how to define response to therapy, and then the
I ssue of subclinical rejection, which has -- has not
been -- was not addressed in any of these trials.

This is a nore recent systematic
review. This is fromDr. Nickerson's group, |ooking
at nore real-world data in patients on TAC, MW based
regi mens. Here, there are 12 studies that they
Il nvesti gated, and was a nore contenporary era, 2015 to
2021. And the different spectrumof all these
studi es, one RCT, a nunber of observational studies,
and a few retrospective studies. Rejection diagnosis
was both by protocol biopsy, as well as indication
bi opsy.

And if you | ook at the spectrum of TCMR
that they saw and how they treated it, you can see
subclinical borderline rejection. About half the

studies, no treatnment was given. There were variable
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practices in terns of increasing maintenance
| mmunosuppr essi on or using steroids, with clinical
borderline. Again, a conbination of nmaintenance
| mmunosuppr essi on, steroids, and variable practice
w th around those, becomng a bit nore consistent with
sub clinical and clinical rejection for Banff 1A, for
exanpl e, using steroids that are given intravenously,
steroid resistant pharma globulin. And with nore
advanced grades of TCMR -- TCMR, using pharm
gl obul i n.

Now, you see the heterogeneity in
treatment for subclinical rejection. This raises the
guestion, does treating a subclinical rejection nake a
difference? So this is the only study that I'm aware
of in using contenporary i mmunosuppression, where they
| ooked in a random zed control trial, at using
surveill ance biopsies. And what you see is that about
half the patients were random zed to get biopsied nore
frequently. The control group had biopsies at six and
24 nont hs.

And what the findings were is that at
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si x mont hs subclinical TCVWR preval ence was only 4.6
percent. At six and 24-nonths of note is that there
was no difference in kidney function, patient, or
graft survival, but there was nore fibrosis in the
bi opsy group.

So the authors concluded that treating
subclinical rejection did not prevent chronic injury,
oops, just need to go back a sec. Two limtations of
the study is that they didn't treat borderline
subclinical TCVR, and whet her that m ght have had an
| npact is unknown. And the follow up was relatively
short, it was only 24-nonths.

So here's additional data regarding
whet her or not borderline TCVMR should be treated.
This is a retrospective study from Nankivell, again,
over 1000 biopsies in 550 patients. These were based
on an index biopsy or 12-nonths post-transpl ant,

I ncluded to 201 patients with TCMR. And the spectrum
of treatnment of borderline TCVR varied from none
t hrough to rATG and i ncreased i nmunosuppressi on.

So of the 146 patients who had
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borderline TCMR, 54 were diagnosed on indication
bi opsi es, on which of whom 83 percent were treated,
and 92 were di agnosed on a protocol biopsy, on which
about half the patients were treated.

So if you look at the outcones in these
groups, so if you look at all patients, 72 percent on
a follow up biopsy showed resolution. But note that
about 30 percent had late acute rejection. |If you
break it down by the biopsy approach, on the
I ndi cation biopsies, about 75 percent resolved. On
t he protocol biopsy group, about just over 70 percent
resol ved, as well.

Now, if you break it down by whet her
the patient's protocol biopsies were treated or
untreated, you can see that in the in the group of
pati ents who had a protocol biopsy, there were
about -- I'"'msorry, in the group of patients where
prot ocol biopsy were treated, there were about 14
percent that had persistent, and 8 percent that had
wor se histol ogy on a subsequent biopsy. And about 25

percent had had a subsequent rejection.
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But of note, I'msorry, there's a
formatting problem here. But in the protocol group
that did not get treated, about 61 percent of patients
in the second colum, resolved the biopsy altogether
wi t hout treatnent.

So what are the guidelines tell us?
This is the KDI GO gui delines. There are other
gui delines that, essentially, have sim|lar
recommendations. So the mjor reconmmendations are
obvi ously biopsy and before treating. They suggest
treating subclinical and borderline rejection and
recommend steroids initially. For patients that were
not on steroids, restarting steroids. For patients
with steroid resistant rejection, adding a | ynphocyte
depl eting therapy. A nunber of different
recommendations for -- for treating anti body nedi at ed
rejection. And if patients were not on nycophenol at e,
either starting it or adding it if they were on
azat hi opri ne.

So i nportant, and you can see nobst of

t hese recommendations are either |ow or very | ow
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quality of evidence. In KDl GO, unresponsiveness was
defined as function marked back to baseline after the
| ast dose of therapy, but doesn't determ ne what their
tinmefranme was after that |ast dose. No distinction
bet ween persistent versus recurrent rejection, or the
use of a repeat biopsy to assess response.

It al so does not provide guidance for
treatment of acute rejection in ternms of specific drug
dosi ng, based on the rejection grade. |If the sub-
clinic TCVMR, or if the rejection was di agnosed by
i ndi cation or protocol biopsy.

So finally, what do transpl ant
physi ci ans say they do? And we have three surveys
that 1"'mgoing to share -- that have been conducted in
the past five years. And I'mgoing to share with you
the first is fromthe Canadi an group. Here they had
47 respondents out of 196 nenbers of the Canadi an
Soci ety of Transplantation. O her respondents, 28
percent perform protocol biopsies, and the practice
represented the mapjority of transplant centers in

Canada.
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There was a subsequent study in -- in
anong us transplant practitioners, where there were
104 respondents out of 470 patients who were surveyed,
representing about 88 out of 235 transplant centers.
Anong the respondents, 40 percent of protocol biopsies
and induction was the primary -- R82 was the prinmary
| nducti on use.

And then, the nobst recent survey, which
I's not yet published, but it's courtesy of Dr.
Naesens, is from-- is from Europe, where there are
129 respondents, representing 129 transpl ant centers.
And in the centers, 36 percent of centers that
protocol biopsies as a standard of care, and other 21
did biopsies in specific subgroups. |[|nduction was
ei ther basiliximb or rATG

So essentially, we have insight into
practice in 235 transplant centers in North Anerica
and Europe. So this is going to end up being a fairly
conplicated slide, so I"'mgoing to explain to you what
this represents. The three studies on the left, this

shows -- I'"'mgoing to break it down by the grade of
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clinical TCMR, which is on the x-axis, and the
| mmunosuppression, the different bars, are
representing different colors are different
| mmunosuppression. The |lower |egend represents the
U.S. and European study. The upper |egend represents
t he Canadi an st udy.

So if we first |look at treatnent of
clinical TCMR, you can | ook at borderline TCMR and you
can see that -- oh, and then the table at the -- In
the bottomright, is |ooking at these different
grades, and | ooking at the harnonization, either
within each study across different practitioners, or
between the different countries, or different regions.

And so if you look at treating clinical
borderline TCMR, you can see nost centers, either in
I ncreasi ng i munosuppressi on, nostly use predni sone or
-- or steroids rather, IV or oral. Notably, in the
U.S., about 20 percent of centers do not do -- do not
treat clinical borderline TCMR

So if we look at the table, there's

sone harnonization in terns of increasing
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| mmunosuppressi on and using steroids. But |ess
har noni zati on, say within the U S., were they about 20
percent of patients that don't use any change in
| mmunosuppressi on and then, even sone that use anti -
t hynocyt e gl obulin.

So next, we'll look at recomendi ng
steroids for the initial treatnment of acute cellular
rejection. So this is grade 1A rejection, and here
you can see that the -- the European group conbi ned
both 1A and 1B into one category. And | think that if
you | ook at 1A, at any rate, there is a | ot of
har noni zati on, since nostly the treatnent that's used
is steroids. Although, again, sone use of pharma
globulin in the in the U S. popul ation.

If we look at 1B, | think there's
pretty much no harnonization in the U S. over 60 --
the majority of patients get treated with rATG
whereas steroids are used both in Canada and in
Europe. And then if we | ook at grade two TCMR,
think there's no harnoni zati on, because again,

steroids and rATG are used in both Canada and in
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Eur ope, but the vast majority of patients in the U S.
are treated with -- with rATG

This is exactly the -- I'"'mnot going to
go through it so systematically again, but this is
just treatnent of subclinical rejection. So if you
| ook at borderline rejection, there's again sone
har noni zation. But there are five to 20 percent of
pati ents across these different respondents were not
treated at all. Most, there was sone increase in
| Mmunosuppr essi on.

Agai n, grade 1A, | think there's good
concordance with nost -- excuse ne, centers using
steroi ds and/or increased i munosuppression. And
then, |looking at 1B and grade two TCVR, | think it's a
bit nmore all over the map. Again, a higher |ikelihood
of using rATGin U S. patients.

Lastly, as far as in the -- in the
surveys, | ooking at assessing the response to therapy,
across all the studies, frequent -- nore frequent
bl oodwork was -- was the npbst common response in

virtually all patients. Surveillance, or follow up
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of Canadi an and U. S.

frequent

t hat was given in the Europe survey,
was really instructive,

respondents were surveyed for,

the tinmefrane

about a third

About a third

anot her third

surveil |l ance bi opsy,

practice from--

clinicians.

Can we wrap up

IS nost standardi zati on of

in --
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was the practice in about 40
respondents. It was a | ot nore
I n patients in Europe.

And one question that was pl aced --
whi ch | thought
Is what the respondents --
what they consi dered
of a treatnment failure. And you can see

of respondents said wthin a week.

said within two weeks of treatnent, and
said within one nonth of treatnent.
So thinking about when to do a
this is sone insight into
froma group of transpl ant
DR. BELEN: Dr. Bl oonf?
DR. BLOOM So npst inportantly --
DR. BELEN:. | apol ogize, Dr. Bloom
we're over tinme? Thank you.
DR. BLOOM Sorry. So nost inportant
post -- post rejection
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treatnent in a nunber of different paraneters. So in
conclusion, rejection remai ns the commonest cause of
death censored graft loss. There are no | arge RCTs
t hat have eval uated BPAR treatment under contenporary
I mmunosuppression. There's trenmendous heterogeneity
in treating BPAR in ternms of when, whether to treat,
how to treat, how and when to assess response to
therapy. And the optiml nmanagenent of BPAR renmins
to be established. Thank you.

DR. MANNON: Thanks. Qur | ast speaker
for this session is Dr. Peter Nickerson, on Long Term
| npact of BPAR in the Modern Era, What do we Know?

| know we are running a few m nutes
behi nd, so we'll either cut the discussion down, or
maybe cut lunch down to try and catch us up a little
bit.

DR. NICKERSON: So | was going to talk
about efficacy of nodern i munosuppression, inmune
suppression on BPAR a little bit, discuss relative
i npact of things |ike DG, TCMR, and ABVMR, and talk

about sonme future directions.
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So there's been a |ot of intense focus
on DSA and ABMR. This is a paper fromthe Paris group
showi ng that at one year, if you had subclinical ABM,
you had a really bad outcone by eight years. | would
just highlight that 80 percent of these one-year
subclinical ABVMRs were associated with preformed DSA,
which is not really the type of patient that we
typically deal with going into a clinical trial.

In our own cohort, what we saw i s that
by four or five years, if you were devel oping a de
novo DSA, that was really a bad marker and it
pretended a poor prognosis of up to 10 to 11 years, as
conpared to those patients that did not develop a de
novo DSA.

And | think the other thing we haven't
appreci ated enough is what drug conbi nati on you give
makes a big difference in whether you're going to
develop a DSA or not. And this is just showi ng the
| nprovenent in the rate of de novo DSA, free survival
based on attack MVF pred conbi nation, as conpared to

cycl osporine, MVF, and pred.
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Now, it not only matters that you're
giving TAC, MW, and pred, but it also matters how
much you're giving. So this is a study out of
Col orado, where they were targeting levels of six to
nine the first three nonths, and then four to 12 or
five to eight in the next -- between four and 12
nmont hs. And what they achieved in their study was
that a quarter of the patients had a nean TAC | evel of
eight, the majority had a | evel between six and 7.09.
And about 20 percent had nean TAC | evel |ess than six.

And what was astounding in this study,
whi ch was a one-year study, was that the rates of de
novo DSA by 12 nmonths was 21 percent, which seens
remar kabl e.

But when they actually started | ooking
at it relative to what targets they achieved and their
TAC | evel s, what they saw was at the nonment you were
| ess than an average of eight in the first year, you
had a slightly increased odds ratio of devel oping a de
novo DSA.

But certainly if you were between four
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to 5.9, or between zero to 3.9, versus on an average
of eight, you had a marked or increased risk for de
novo DSA, acute rejection, and death censored graft
| oss. So the adequacy of the drugs that we're giving
really matter.

In our own cohort, where we | ooked at
50,000 | evel s over 12 years and al nost 500 patients,
and these were our targets and what we actually
achi eved, what we saw is that about 95 percent of our
patients over the first year had an average |evel of
eight or nore, and the de novo DSA rated at 12 nonths
i f you gave that |evel of inmmunosuppression was 1
per cent .

When we | ooked beyond that, and we
asked what -- what threshold was giving you increased
ri sk for DSA, what we found was that those patients
who were spending tinme below a trough | evel of five
were having an increased rate of de novo DSA, and that
was true for any trough |level below that. But for any
| evel above that, what we saw is that there was no

difference in the rate of devel opi ng de novo DSA.
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So essentially, what we were seeing was
that long-term if you didn't keep your |evels above
five, you're increasing your risk for devel oping a
DSA.

And this study, actually out of France,
was a nmulticenter random zed control trial where they
t ook a standard cohort of patients that would go into
a random zed controlled trial. They had no pre
transpl ant DSA and they gave them | L-2 receptor
I nduction, they gave them TAC, MW, and a steroid
taper to nake them steroid free.

I f they remai ned BPAR free at three
nont hs, they random zed themto stay on a | ower dose
of TAC, at an average |evel greater than three, versus
standi ng on staying -- on standard dose TAC of seven
to 12.

They achi eved that, they achieved a
real separation in TAC | evels between four and 12
nonths. There was a highly significant difference.
What they didn't see was an inprovenent in eGFR. The

eGFR was identical between the two groups. They'd
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hoped by giving | ess TAC, they'd have an inprovenent
in the eGFR, but that didn't show up. And maybe t hat
goes to Ros's point that there's not so nuch of a
vasoconstrictive effect as we think with TAC, as
conpared to earlier drugs, like cyclosporine.

But what they did see was that when we
| owered the i munosuppression and didn't give enough
TAC, they were paying the price of having nore BPAR,
11 versus 3 percent, nore de novo DSA, five -- six
versus zero, and the mpjority were class two, which
are the ones we don't want. But they did have | ess BK
virem a, which you' d expect themto have, because they
gave |less drug. But when they got to a protocol
bi opsy at one year, they had a nuch higher rate of an
| Score greater than one, going into Mchael's point
about inflammtion is not necessarily rejection, but
i nfl anmation is showi ng suboptimal | mmunosuppressi on
here, as conpared to standard dose Tacroli nus.

And so their conclusion at the end of
the study fromthis random zed trial is that you

shoul d probably try and keep your TAC level in the
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first year, on average, at seven or higher. And if
you don't, you're going to pay the price.

This is a nulticenter Canadian trial;
|"mnot going to go into the conplexities of it. But
what it was essentially trying to | ook at was | ow dose
versus high dose or standard dose TAC, and it al so had
a random zation on ace inhibitor and no ace inhibitor.

The point | want to make here is that
we actually had a clear separation of those that got
standard dose versus | ow dose TAC. And when we | ooked
at BK virem a, sanme things we saw in the Paris study,

t hose that were on standard dose had nore BK virem a
versus the | ow dose TAC.

But when we | ooked at rejection in this
cohort, and we | ooked at protocol biopsies at six
nmont hs or 24-nonths, those that were on standard,

t hose TAC, actually had a borderline or higher rate of
rejection with 30 percent. So this is again, using
borderline as our definition.

I f we used our classical, Banff grade

of 1A, we saw the standard was TAC -- the rejection
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rate was 4.2 or 7.2 percent, telling us that nost of
the information we're seeing in these graphs is at a
borderline |evel, not at a Banff 20 or higher.

We al so saw that those that were on
standard dose TAC, by one year, there was an average
of 1.5 to 1.6 percent of de novo DSA. By two years,
it was up to three to 5 percent. And on standard dose
TAC, by five years, it was between five and 7 percent.
So again, show ng what the expected -- expected | evel
or devel opnment of de novo DSA, if you gave adequate
| mMmunosuppr essi on.

And this brings ne to the question of,
well, where is acute T-cell nediated rejection? Is it
still an opponent that we need to be thinking about?
And there's two studies that we put out |ast year, one
fromChris Webe, who's here, and Dr. Julie Ho, who
did the neta-analysis that Dr. Bloomreferred to.

So if we use borderline or higher as
our definition, and borderline neaning, 11, T1 or
hi gher as borderline, and we | ooked at all the

bi opsies we did in this cohort out to five years. In
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the top, you're seeing the four cause biopsies.
Here's our protocol biopsies, and the majority are at
six months. And you can see that the cumul ative | ndex
of borderline in our cohort was about 23 percent in
one year. And it got up to about 30 percent by five
years.

When we | ooked at these rejections, the
first TCMR that was occurring, the mapjority were pure
TCMR, alone. There were sone m xed rejections wth
ABMR, and the nedian time of diagnosis was six nonths.
There was some ABMRs without TCVR, there's only seven
of those. But the nedian tinme of an ABMR in our
cohort that was pure was 22 nonths, nuch |ater.

Now, this kind of goes to where M chael
was tal king about. When we | ooked at our cohort on
cycl osporine, MM, and pred, we saw a | ot of Banff
1As, 1Bs, and 2As, and even 2Bs. And we had
borderline, even on cyclosporine, of 32 percent. What
happened when we went to MW and pred was we push the
grade down, and we got nore normal biopsies, all the

way up to 70 percent with no TCMR
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But we still had 18 percent borderline
I's our predom nant diagnosis. And in this cohort,
when we | ooked at on surveillance or for cause biopsy,
it didn't really matter. The primary di agnosis on a
for cause or surveillance biopsy was the borderline
rejection.

And on the -- we did see on the F4
cause a nore higher rates of 1A and 1B, and then, 2A
All this to say is that borderline is the npbst conmmon
di agnosis we see today, and it's not sonething that's
been used in clinical trials to define BPAR

Now, M chael alluded to this, this was
a threshold that was set by the community back in
1993. And setting a threshold in the Colt V [ph]
article was designed to so that false positive rate in
the di agnosis should be very low. But it has the
potential for frequent false negatives, depending on
t he preval ence and inpact of Banff borderline on TCMR
on our graphs.

So that took us to | ooking at tine

dependent covariate analysis to |ook at death censored
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graft | oss and all cause graft loss. And in this
nodel i ng, what we | ooked at was three factors when you
adjusted for all the baseline variables. And what we
saw was del ayed graft function at first cellular
rejection or an ABVMR were all independent predictors
or correl ates of deaths censored graft |oss, and al
cause graft loss. And the inportance here is that the
first TCMR was an i ndependent covariant of graft | oss
from ABMR. They both held ri sk.

VWhen we did a sensitivity analysis and
we | ooked at whether the first TCVR was found on a for
cause biopsy or found on a surveillance biopsy, there
was a clear association of those found on a for cause
bi opsy, independent of ABMR, as correlating with risk
of death censored and all caused graft | oss.

If it was found first on a surveillance
bi opsy, if it didn't reach statistical significance,
the p-value is .08, but it did have a hazard ratio of
alnost 2. So | think, had we had a | arger sanple set,
we probably woul d have gotten there.

VWhen we | ooked at the grade of
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rej ection and asked whether or not did it matter if it
was Banff borderline or Banff 1A or higher, it really
didn't; either one has highly correlated with death
censored graft loss. The Banff 1As were correl ated
nore with all cause graft |oss, as conpared to the
first TCMR Banff borderline.

Now, when we went and did follow up
bi opsi es, | ooking at what happened to these patients
who had a TCMR that was treated, what we saw was t hat
up to 50 percent of our patients were actually having
ongoi ng rejection, either persistent or -- or
subsequent. Persistent meaning it was occurring
within the next six nonths. In fact, the nedian tine
to the next diagnosis was 1.7 nonths, and the
subsequent was generally after six nonths.

Now, you could say well, that's
W nni peg, and nmaybe you're doing sonething differently
t here, and your rates of persistent rejection are just
abnormally high. So this was why we did the
systematic review and neta-analysis. And what we

f ound when we | ooked across the literature,
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restricting ourselves to those patients who are on
TAC, MW, and pred, we saw that in the aggregate, 39
percent had a initial TCMR that was Banff for
borderline. W had persistence of borderline or
hi gher, 39 percent. And if our initial TCMR was bad
Banff for grade 1A or higher, we still had 39 percent
that we're having persistence of their TCMR on foll ow
up bi opsy.

Now, if we | ooked at persistence of
Banff borderline after treatnent of clinical, greater
or equal to Banff borderline, we saw that it was 41
percent. |If we |ooked at persistence of Banff
borderline after treatnment of subclinical Banff
borderline, it was still over 40 percent.

And interestingly, when we | ooked at
persi stence of Banff borderline after untreated Banff
borderline or higher, it was 61 percent, suggesting
that the treatnent actually had sonme restriction on
what woul d have ot herw se happened, had you not
treated it. Suggesting again, | think, that the these

persisting processes are -- are related to the degree
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of i mMmunosuppression that we're giving.

So we then | ooked at the questi on,
what's the inpact of a second TCVR? And we found that
that was highly significant, both for death censored
graft loss and all cause graft |oss, and i ndependent
of whether there's an ABMR or not. And if we | ooked
at whether it was persistent or subsequent, it didn't
really matter. Both were highly correlated with the

ri sk of death censored graft |oss and all cause graft

| 0ss.

So it really brings me to the point
that, | think we've been nmaking all day, there's a | ot
of unmet needs still in transplantation. W do a
transpl ant, sonme patients will develop a DSA w thout a

precedi ng TCVMR, and go on to ABMR, and chronic, active
ABVMR. But | would say the mpjority of what we see
when we do have rejection, it's TCMR, that nmany tines
I's not treated adequately. It |eads to persistent
TCMR or a tips over into an ABMR. And both ABMR and
persi stent TCMR can go into chronic, active ABMR and

chronic, active TCMR. And these are things that we
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are not having treatnents for at the nonent. And that
will lead to reduce graft survival.

If we could treat TCMR and put it into
a remssion, we still are in the current
| mmunosuppressi on that we have, we're going to have to
deal with CNI toxicity, which is still real and
prevalent in the conbination that we have. But they
still do relatively better than conpared to those that
are having ongoing inflanmation in their graft.

So | think, in terns of where we need
novel therapies, we need it to prevent and to treat
TCVR and ABMR, and | think as we've been discussing
t hr oughout this whole session, we really have not hi ng
new since the 1990s, in terns of trying to address
these problenms. And | think treatnment of a rejection,
given the high preval ence of persistence, and if you
| ook for it, you'll find it, is a real opportunity to
bring new therapies into the field.

And with that, I'll just acknow edge ny
cowor kers and stop.

DR. BELEN: Thank you, Dr. Ni ckerson.
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| just want to announce that | think we're going to
have to shorten our panel discussion to nmaybe about 25
m nutes, | apol ogize, so we can get to | unch.

It will be still late, but we -- maybe
we can add five nore mnutes at lunch. So wth that,
we can go into questions. So far, we don't have any
questions fromthe renpte audi ence, and we can start
any questions here.

DR. MANNON: | would say | there's a
summary of several individuals in the chat, Dr.
Deirdre Sawi nski, Dr. John G|, past president of
AST, M chel Joseph, President of ASN and a transpl ant
nephrol ogi st, all indicating that this has been an
I nt eresting sessi on.

But the inplication of just focusing on
BPAR in the absence of an RSLE is not going to
transformour field. And to circle back to this
norni ng' s di scussion, to rethink about how we're doi ng
this. These are, | think, interesting academ c
questions and inportant when | think about a patient,

but we're tal king about drug regul ati on and
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I nnovation, and | think that's what they're getting
at. Trying to channel the online audi ence, sort of.

DR. BELEN: Ckay. Please, go ahead.

DR. KEN NEWELL: Thank you. So never
one to shy away fromdiving in, I'mgoing to try to
sinplify ny understanding. | think this is a really
good di scussion that points out the heterogeneity and
the opportunities to inmprove, both in our diagnosis
and in a nore standardi zed managenent that w ||
| Nprove out cones.

But when | think of all the people
participating here, to |l ook at sinply, I'mgoing to go
back to the question | asked before, and | tried to
| ook up sone data while | was sitting there, which is
fortunately easy to do.

So if you look at the nost recent OPTN
SRTR report from 2021, the rates of acute rejection
publ i shed registry data, but huge nunbers. | think we
all believe this is real. The rate of acute rejection
in the first-year ranges from9.3 percent in 18- to

34-year-olds, to 5.3 percent in people like nyself,

www.Capital ReportingCompany.com
202-857-3376


www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

FDA Public Workshop November 9, 2023

Page 207

who are 65 or ol der.

So you say, let's pick an average of
7.3 percent, reduce it by 50 percent. So we're going
to say, you know, if | can reduce it to 4 percent,
now, big inprovenent; 50 percent reduction, |'ve
reduced it to 4 percent. |If you ook at the five-year
survival for those popul ati ons, unfortunately, for ny
age bracket, it's 68 percent. For 17- to 34-year-
olds, it's 81 percent. You pick an average of 74
percent .

So if you're followwng nmy math, if
every one of those acute rejection episodes that |'ve
presented, that 4 percent, lead to graft failure. And
if | could stop that 100 percent of the tinme, |'ve now
i ncreased the five-year survival from 74 percent to
80, to 78 percent, right.

So it's not to say we can't do it, but
It's increnental, it's a bigger squeeze, to -- to get
not a lot. And | think that we have to do that. No
one's saying that we shouldn't focus on bi opsy proven

acute rejection. Every one of us as a clinician wants
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to avoid it, our patients do. | take Ergun's point,
the -- there are a | ot of consequences, other than

graft | oss, associated with BPAR that need to be
prevent ed.

But | still don't think, and 1'd |ike
the patients to weigh in. You know, if | tell you,

" mfocusing this energy here, but with the current
endpoints | have, | can tell you, | expect to inprove
your outcone in ternms of graft survival, not other

| nportant things, by 4 percent. | think we need to do
that, but we need to think of a conmpanion to that.

So | don't think anyone's saying we
shoul d ignore the inpact of rejection. But | think we
have to look a little bit beyond that. And so | want
to understand how we're going to, w thout new
endpoints, really transformthe experience for our
patients. And | hope nmaybe patients online can
comment or other people, because | think that's the
real issue as | see it.

DR. MENGEL: Yeah. So | think, Ken,

one problemhere is that the 7 percent or 8 percent of

www.Capital ReportingCompany.com
202-857-3376



www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

FDA Public Workshop November 9, 2023

Page 209
acute rejection episodes is those we detect. W
detect many patients with chronic | esions where we
probably m ss the episode. And kind of the data are
suggesting, and | think it has not really been proven
I's, when we have a standard i mmunosuppression with
zero rejection, we have zero chronic problenms in a
trial, where we control them

DR. NEWELL: But what | woul d say,

M chael, is even if I'mwong. Say --

DR. NI CKERSON: Use the mce for the
audi ence. No, |i ke the online audi ence.

DR. NEWELL: So say the registry data
is mssing 50 percent of rejections, even if you
doubl e those nunbers and even if you assune that every
one of those rejections would create graft |oss, and |
now have a way to prevent it, it's still a increnental
gai n.

So I'"'mtrying to use the data that
every one of us, that's how we're judged by CMs,
that's how -- everything uses SRTR data. | think it's

a safe thing to do.
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But let's pick nunber and say it's
actually 12 percent. And | can reduce it to 6
percent. It's going to nean that |'ve inproved
outcones from 74 percent to 80 percent within a year
And that's not what our pioneering forefathers did.

| mean, if you | ook at the data
presented, they kept doing transplants, where out
of -- what did you say, 244 patients, only 11 survived
the year, the graft function? They took bold steps.

| mean, if | had that sort of success
at Enmory, they would ask ne to retire. And so | think
we need to -- | think we need to set a higher bar and
we need to be bold and adventuresone. And while we
shoul d absol utely focus on squeezing everything we
can, whether it's preventing BK, or |I nmean, that's not
going to transformour field and I'm not going to feel
proud at the end when |I tell Kevin, "Hey, | got an
extra 4 percent.”

DR. STEGALL: Just sort of a related
coment, but the idea of what we've seen this to

Peter, it's what you can really achieve in a patient
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with -- with the nedicines that we have, right. And
that's the reason | think that we see -- npbst of these

patients are sonmewhat maxed out on their systemc
| MMunosuppr essi on.

And the focus on the levels, it's a
sort of an idealized nunber, it's a nean. But you
know, very many of our patients are on |lower |evels of
drug and not on MW at all, don't tolerate it. And
that's the reason | think that focusing on -- it's
only one aspect of the overall patient nanagenent
i ssue, that has to inprove. And | think that's the
reason we woul d advocate sonething nore broad than
just focusing on the rejection piece.

And | think that's the reason that
maybe rejection doesn't have the sane inpact that it
used to have on survival of the graft, too, because
you know, there's so nmany aspects pol yomavirus, and --
and | eukopeni a, and everything else, that you end
up -- | think that's the reason that the subclinical
rejection rates are all over the board, too. Because

it's a lot of patient nmanagenent issues that lead to
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getting to that nunber.

UNKNOWN SPEAKER 1: So | totally agree
with you, Mark. | think the issue that | would argue
here, is that there are patients who are going to have
rejection with what we're doing today. And they're
going to keep having rejection with what we' re doi ng
today. Which is, for that subset, they've got a
problemthat we're not addressing. And we should try
and address that.

And | woul d agree with you that the
majority of our patients, probably 60 percent, | would
say, maybe 70, don't have that problem They have a
probl em of drug toxicity, of |eukopenia,
nephrotoxicity, of neurotoxicity, that they want to
get away from and where's the new drug that's going
to help ne get away fromthose.

So I think that's where we have to
start getting into what are our patient needs. And
t he approach that we take right now, is one size fits
all. It's -- we're going to bring a new drug in and

we're going to give it to everybody. And we're not
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trying to tease out which group actually needs what.
Because | woul d argue, there's probably a whol e bunch
of people that could do better on less, and with | ess
nephrot oxi ¢ drugs. And we should be finding those
patients to do with drug devel opnent with. And then,
the patient who has -- going to have a real hard tine
wth their rejection, they probably need sonething new
as well. It's conpletely different, right.

But we're | unping everything together
I n our approach today. And what | would argue is we
need to get a little bit nmore into precision nedicine
about what we're doing. And so | think, there's no --
| don't think -- | think there's nultiple pathways
here, that we're tal king about.

So one pathway is, how do we actually
get and address problens that a subgroup is going to
have? Because for them it's a real problem For the
maj ority, they don't have that problem but they have
anot her problem and we need to fix that for themtoo.

So | would say, there's nultiple things

t hat we shoul d be doing, not just thinking of one way
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to get there.

DR. BELEN:. Before going to the next
question, I'd like to read a question from our renote
attendees. And Dr. Helen Thoreau says, "As Dr. Mengel
very nicely pointed out, PCMR is a continuum and not
a yes or no variable. 1In addition, borderline changes
often warrant treatnent and is associated with worse
outcones. But it's not defined as BPAR  Seens
definitely like not a very useful binary endpoint.

Any coments on these issues by the FDA?"

DR. VELI DEDEOGLU. This is Ergun
Vel i dedeoglu, and I will try to tackle that question.

It's, | nmean, this discussion has been
going on for sonme tinme, and we had di scussi ons about
this with Dr. Mengel on the phone, as well. So we
have the Banff grading system But that doesn't
necessarily correlate well with the outcone.

There are publications that, | nean, as
far as | could | ook up, show ng sonme correlation. But
there are also outliers. | nean, for exanple, in one

recent publication that |, you know, |ooked at, 1B
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rejections seemto have, you know, worse outcone than
2As, and maybe 2Bs. So it's not a perfect
correl ation.

But Dr. Bhutta and his group published
about it back in 2014. | believe that Dr. Wi was the
first author, and there are simlar publications. So
currently, we don't know how to -- how to scale the
intensity in ternms of outconme and rejection episodes.
Regardi ng counting borderlines and probably
subclinical rejections as events, |I'mfully on board
with that.

We just need to get an appropriate

subm ssion, with the rationale, and we are willing to
consi der that. | mean, that sounds a reasonabl e
approach. And it will also provide the benefit of

I ncreasi ng event nunmbers. So if you have too few
event nunbers or too many event nunbers, that requires
much | arger sanple size to denonstrate superiority.

But if you start using borderlines, and subclinical

rej ections, that nmay be hel pful froma sanple size

perspective and nake studies nore feasible, especially
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for the denonstration of superiority.

So | don't know if | have been able to
answer the question, | nean, acute rejection endpoint
has served us well. And we are in a confort zone now,
j ust because we are able to prevent it effectively.
And the rejections we are seeing under
| Mmmunosuppression are the blunted versions of what
woul d have ot herw se happened. And we have seen one
exanpl e of that when you give bel atacept based
| mmunosuppression, and that's in the label, in the
absence of corticosteroids, it's | nean, you get very
hi gh rejections and sone of themmay end up in graft
failure.

So we should not be in a false confort
zone just because we have effective inmunosuppressive
treatnents.

DR. BLOOM  You know, and | just want
to add, and this partly responds to the comment that
Ken had made as wel | .

So it may be that, you know, nore than

greater or equal to a grade 1 TCMR, nmay only be eight
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to 10 percent. But you know, we know, fromthe data
that | showed, that nost patients -- nost rejection is
borderline, and whether or not it even contributes to
an adverse outcone, depending on you know, which side
of the fence you are.

The reality is, we know fromthe
surveys that patients are still being treated, and if
the treatnents, and those are not necessarily being
captured as rejections and even as | say, if the
rejections -- the borderline rejection is not
affecting the outcone, the fact that patients are
being treated is |eading to additional conorbidities
and contributing to death, which is the nmain reason
t hat ki dneys fail

DR. MANNON: Ckay, Kevin, go ahead.

MR. FOALER: Yeah. This is Kevin
Fow er, from Kidney Health Initiative. |'d like to
go, | think, along with what Dr. Newell said, and then
al so the people online. And I just ask you to take
t hi s under consideration.

But you had the neeting five years ago,
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and | | ooked at the iBox was the pathway, right? And
so ny concern is, and we talk about these areas that
are inportant, that Dr. Mengel talked about a few and
Dr. Nickerson. But we go off, sonetinmes, it gets us
away fromthe |arger issues that we need to gal vani ze
around.

And so | think where ny concernis, is
trying to |l ook at these neetings to continue. Are we
movi ng forward, or going back to ny opening question,
what's changed in these neetings, right? And so |
think | keep going back to that question, are we
advancing in that direction that's going to benefit
the greater good or are we going to go back and open
the neeting with the sanme question again, and that's
where ny concern is.

And then | -- and then, just one thing
| would just ask, too, is that whenever you cone to
the point, | think N ckerson said there may be
mul ti pl e pat hways, right, which would be great. But
just to make sure the patient community is not at the

end, putting the icing on the cake, but it helps build
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t he cake, and builds the ingredients so that we have a
collective. Because our risk tolerance has been
shown, sonetines to be different than what physicians
are. So that's it. Thanks for consideration,

DR. MANNON: Thanks, Kevin. You know,
we have a very short time, Mchael. Can you summari ze
In a sentence?

DR. MENGEL: Look, | know -- | want to
-- | think you are making a very inportant point and
" m not sure what this workshop is actually about,
because -- sorry for saying that. But when | | ook at
our practice as pathologists, the smallest fraction of
bi opsi es we get our early events post-transpl ant.

Ni nety percent of the patients are doing just fine.
They never get a biopsy.

The events you see associated with
failure are way | ater and have nothing to do with BPAR
or an acute rejection. They are a different
pat hol ogy.

And | think there is a false notion

t hat when you avoid an early acute rejection, you wll
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never see the late pathology. But |I'm wondering why
we see hundreds of biopsies with the | ate pathol ogy,
when everybody gets standard i nmunosuppression at the
front end. There is sonmething mssing in between.

And that's where the iBox cones in
where it is waiting. So a patient can be totally fine
up here, and you treat BPAR, but there is sonething,
which is maybe it's m ssed or not picked up, or it is
-- we don't know that in all cases. But the iBox
takes all the pathol ogy showed i nto consideration,
also at later tine.

So is the goal preventing an acute
event over here for a few or is the goal to extend
| ong-termall ograft survival for all patients, where
there are other events laid here.

And maybe the drugs we have to avoid
the acute event early are good, and they don't get
better. But we have no drugs tackling the |late
events.

' mnot sure they are associ at ed.

That's what the statistics show. But are they the
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same? |Is there -- the research of druggable targets

of i-1FTA just oversinmplifying?
So what's the purpose and the goal of
today is discussing endpoints around treatnent over

here or is it just assum ng whatever that we do better

here, at the beginning, we will never see this late,

whi ch | doubt personally.

So that's what | hear when you speak,

to be honest.

DR. MANNON:. That's a very |long single
answer, but appreciate the clarification, very nuch.
So, | do. Karin?

DR. HEHENBERGER: Thank you. You know,
| -- | appreciate the -- the answer fromyou, Dr.

Ni ckerson, that -- that it's not easy to live with the

| evel s that are recommended.

Because if you're

| ooking at the | evels of Tacrolinus,

and the trough

| evel being 8 or above, you know, for

on for years and years with those |evels,
It's not about fibrosis,

to -- ] ust

But it's also the actual

a patient to go

and CNI

side effects

you' re goi ng

toxicity.
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t hat are, you know, inpacting work. You know,
cognitive dysfunctions, it's trenors, it's headaches,
it's hypertension, diabetes. |It's all these effects
that -- that may limt the adherence to the program

So although, it is interesting to | ook
at, you know, let's up the i mune suppression, we do
need to find other drugs that are nore i mmune
nodul atory in nature, and |l ess aggressive to the whole
body. You know, 40 percent bioavailability doesn't
really cut it.

You know, the other point | wanted to
make in addressing the coment that industry is not
doi ng enough. You know, if there's no regul atory
pat hway, there's no financing of industry. You know,
we have seen in oncol ogy so many drugs and so nuch
I nvestnent. | nmean, I'm-- I'msad to see the |ack of
i nvestnent in this industry, fromventure capital,
fromWall Street, and so on.

You know, it is because there are no
real regulatory pathways. There is no diagnostic

beyond a bi opsy, which for a patient, is pretty
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traumati c.
So we need to |l ook at better ways to
segnent the population. |If we even |ook at us who are
here today, the patients, we all ook kind of simlar

because we're educated, we can speak. You know, if we
| ook at the kidney transplant popul ation in general,

it looks very different. And we need to | ook at

I ndi vidualized treatnment |ike that, and therefore, we

need better diagnostic. And | think we heard that as

wel |, today.

You know, it's not -- it's like type
one di abetes. [It's not type one di abetes, we now have
different stages of type one diabetes. W need to
| ook at ki dney transplantation and ki dney di sease as
sonething that is not just a one, fit all.

You know, Tacrolinus, as being given to
me at 120 pounds, and soneone who's 250 pounds, you
know, it's simlar dosing. So we have to -- we have
toreally, |I think, dig deeper; and that's to academ a
and industry. But we need to create the pathways and

the incentives to do so. So thank you.
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DR. BELEN: Thank you, Karin.

Actually, we are going to take one |ast question from
renote, Dr. Hariharan. And we'll get back to you in
t he next session because we're al ready over.

This is fromJessica Voss. "In short,"
|"mtrying to sunmarize this question. "O her disease
areas, including lupus, as well us TAC. And the
di sadvantages of using it to the kidneys is widely --
w dely accepted. Can the FDA comment about why the
nephrotoxicity in kidney transplant is just accepted
as it is what it is; whereas in other diseases, it iIs
not?" Maybe I'Ill just tackle it, and then we'll end
this session and go to our | unch.

So in general, when we | ook at benefit
risk for any new therapy, it's accepting what the
benefit is versus the risk. So if you have a new
product with, let's say, conparable efficacy, even
maybe slightly less, but far less toxicity, we do take
that into account. So the status quo is not
acceptabl e for each product. W make that benefit

ri sk assessnent.
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Havi ng said that, even for already
approved products, we do continuously do that benefit
ri sk assessnents when we have new safety issues, we do
that, take it into account.

Sonmetinmes in other areas, we did change
our indications to indicate that this new safety
| ssues that canme about changed our benefit risk
anal ysi s.

Sol'dlike to say, in short, that | --
| do not think that we are happy with status quo of
nephrotoxicity as an acceptabl e safety outcone for
t hese patients. And we strive to have new products
t hat where we can say this is |l ess and we can accept
new protocols, new nedications, |looking at this as a
safety endpoint and as a claim \Which -- which m ght
give himincentive to new i nnovators as wel|.

| hope | tackle this a little bit. |
know this is far conplicated question than what |I'm
saying right now, but this is in our mnds. Thank
you.

DR. NICKERSON: So | think we're ready
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for lunch?

DR. BELEN: Yes.

DR. MANNON: And we're going to start
at the sane tine, because we have people with trips to
be on to, and the I|ike.

(OFf the record.)

DR. CHAUDHRI : If everybody coul d take
a seat, we will try to get started.

Good afternoon. Hopefully, we were
able to enjoy sonme sun on this rare Novenber day.
We'll start with session three. The topic is Non-
Inferiority Trials, Wat have we Learned? And our
first speaker for this session is Karen Higgins, who
Is a Senior Statistician in CDER, at the FDA.

DR. HGA NS: So hello, everyone. So
t hanks, Nadi a.

Yes, |I'ma statistician at the FDA. |
support the division of rheumatol ogy and transpl ant
medi cine. And | was asked to tal k about
considerations in determning a non-inferiority

mar gi n.
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This is a very different talk than the
tal ks you've seen, so far today. Actually, as a
statistician, | have the | east anmount of data in ny
tal k, conpared to everybody else. Just enough for a
smal | notivating exanple.

So ny disclainmers and di sclosures. So
|'"mgoing to tal k about -- give an exanpl e about
setting a non-inferiority margin. But prior to that,
it's really good to tal k about non-inferiority in
general. And then, to notivate that, | always like to
give a little bit about superiority trials. So that's
the direction of this talKk.

So superiority trials, the objective --
and |I'm focusing on efficacy, really the denonstration
of efficacy. The objective of a superiority trial is
to show that a new treatnment is effective by show ng
it's better than a control.

It's kind of the gold standard. |It's
what everyone learns in statistical classes. The
control could be placebo, an active drug, a | ower dose

of a test drug. We've seen superiority designs in
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transpl ant ati on, peopl e have tal ked about them
al ready, today.

We have pl acebo-controlled superiority
trials that are typically of an add on design. And
that just neans, because we have a nulti-drug
treatment reginen, is that patients are random zed to
a new drug or placebo, but that everybody receives a
st andard background regi nen. And an exanpl e of that
was, with MW, plus cyclosporine, plus steroids was
superior to placebo, plus cyclosporine, plus steroids.

W' ve al so seen active control
superiority trials. Simlarly patients are random zed
to new drug or an active control. Again, everyone
receives the sanme standard background regi nen. And an
exanpl e of that was cycl osporine and steroids,
superior to Azathioprine plus steroids.

There's sone inportant considerations
to think about with superiority trial designs, despite
t hem being kind of the gold standard and the
denmonstration of efficacy. |Is that we do need to nmake

sure that statistically significant results point to
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efficacy of a new product, rather than nerely the |ack
of a safety concern.

And as an exanple, superiority in the
rate of new onset diabetes after transplantation of a

new drug, conpared to Tacrolinus, wouldn't be evidence

of efficacy. |'mnot saying that show ng better
safety isn't still very inportant. But when it cones
to determ ning an efficacy -- the efficacy of a

product, that wouldn't be a denpnstration of efficacy.
Though sonetinmes superiority trials are
not ethical or feasible to conduct. So in situations
when a new drug i s neant to replace an existing,
ef fective product, the use of placebo m ght not be
ethical. And we m ght not expect the new drug to
actually be superior to that existing, effective
pr oduct .
O even if it was, even if we thought
It mght be superior to the existing, effective
product, it's often that the treatnent effect that you
m ght want to find would lead to such a | arge sanple

size that designing your trial as a superiority trial
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m ght be i nfeasible.

So in those cases, we can consider non-
inferiority trials. So very simlar objective with
the non-inferiority trial, we want to show that a new
treatment is effective. But this tinme, we're show ng
that it's close enough to an active control. It's --
it's okay to be better than the active control, that's
great. But it's -- it's not okay to be too nuch worse
than the active control. And that too nuch worse
hi ghlighted in red, is because that's kind of a hard
number to figure out, how nmuch is too nuch.

So here, just to -- | like to picture
things. So this is just the way | picture these
superiority trials. W have a nunber line that has
all kinds of possible estimtes of the treatnent
di fference between test and placebo. So this is a
superiority trial

VWhere to the left would be results that
woul d favor placebo, to the right would be results in
favor of the test drug. And |'ve ny 95 percent

confidence interval. That confi dence i nterval
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excludes zero and it's on the side in favor of the
test drug. So that's conparable to having a
statistically significant result with like a P val ue
|l ess than .05. So that's just how you picture the
superiority results.

Now, to show howit's different with
non-inferiority, in a way the criteria is relaxed a
little bit. Now, we have on the left, in favor of the
active control. On the right, still, in favor of
pl acebo. But rather than that confidence interval
having to show superiority to that active drug to be,
you know, excluding zero in favor of the test drug, we
allowit to kind of dip down to -- to a certain |evel
And it's that non-inferiority margin is where we all ow
t hat confidence interval to go down to.

So just an exanple, | know we've talked
about trials in the past, and a |lot of drugs have been
approved for transplant based on non-inferiority
designs. But here's an exanple of Nulojix, or
bel at acept, where subjects were random zed to either

Nul oj i x or cyclosporine. Everyone received the sane
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background regi nen of basiliximb induction, MW, and
corticosteroids.

Here are the results of biopsy proven
acute rejection at one year for one of the studies.
And we see Nulojix had a 21.7 percent rate of BPAR,
and cycl osporine had 16.7. The confidence intervals
go -- the confidence interval goes from-13.2 to 3.3
percent .

And one thing we always need to do when
we're | ooking at confidence intervals, especially for
non-inferiority trials, is what side of that
confidence interval are we focusing our energy on.
And in this one, we're going to | ook at the | ower
bound, because |'m | ooking at cycl osporine m nus
Nulojix, and it's a -- it's a rate that we don't want
too high. 1It's kind of a negative endpoint.

So in general, this confidence interval
IS the -- the increased rate of BPAR could be as nuch
as 13.2 percent. So with a non-inferiority margin of
15 percent, this trial would conclude non-inferiority

of Nulojix to cyclosporin.
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So next, I'mgoing to go into alittle
nore term nol ogy about that non-inferiority margin.

Al'l of this information conmes fromthe FDA gui dance on
non-inferiority trials. So in nuch gory detail, it's
-- it's described very clearly in that.

So ML is the estimate of how nuch
better the active control is conpared to placebo. So
it's -- it's how effective that active control is. W
estimate ML based on historical, rel evant data. So it
has to be data that we think would be neaningful, wth
the current non-inferiority trial. And it should be a
conservative estimate,.

M2 is based on clinical judgnent. It's
t he maxi mum anmount of the treatnent effect that we
would be willing to lose. It's a difficult concept;
you take into account considering the severity of the
di sease, the outcone you're measuring, and the
potential benefits of new treatnent. And then, the
margin used in the trial is the m nimm of -- of those
two val ues.

So just expanding on this ML a little
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bit nore, again it's based on historical data. The
best way to estinmate ML is to have nultiple studies
conmpari ng your active control to placebo. You get an
estimate of the treatnment effect of that active
control, pool it all together, and you get an estimate
for your M.

Al ternatively, you can determ ne ML by
conparing two kind of conparable sources of data. You
can get sone information on your active control, and
sonme informati on on placebo, and kind of conpare the
two. And then, the guidance also gives alternative
met hods.

But inportant, no matter how you
estimate this -- this treatnent effect, again, you got
to keep in mnd that the data has to be conparable to
the -- to the non-inferiority trial you' re designing.
So the design should be simlar, the endpoint should
be simlar, the tine point that you' re nmeasuring the
endpoi nt, patient popul ation, background therapy. No
non-inferiority margin justification is perfect, but

you need to consider all this, and consider how this
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woul d i npact your estimate.

And then, just a quote fromthe
gui dance says, "The validity of any conclusion froma
non-inferiority study depends on the choice of ML and
Its relevance to the current non-inferiority study."
So it's just an inportant thing to consider.

So just an exanple of the determ nation
of ML for a transplant trial. Going back to
bel at acept, again, rem nder that patients were
random zed to Nulojix or cyclosporine, with the
background regi mren of basilixi mab, and MVF, and
corticosteroids.

| deal |y, we would get a margin
justification based on a bunch of trials conparing
cycl osporine to placebo, with every one receiving the
sanme background regi nen.

But there were no studies |ike that
available. So we had to | ook further, or the sponsor
had to | ook further. And in the end, the non-
inferiority margin was justified based on six studies

that | ooked at the treatnment arm of cyclosporine, a
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nore general induction treatnent, MVWF, and
corticosteroids, and conpared that to one study of
I nduction, plus MVWF, plus corticosteroids. And | have
the reference here and at the end of the slides that
describes this in nore detail.

But again, | like to visualize things
to just help you visualize where this margin cane
from Here, is ny -- ny nunber line. On the X-axis
Is the rate of BPAR. The inmage is just for you to be
able to visualize it, the -- the image itself, isn't
exact .

But i magi ne we have the six studies,
all of that active control treatnent arm W would --
we conducted a neta-analysis to get a confidence
interval of that effect that went from17.0 to 26.

So you can i magi ne the rate of BPAR,
ki nd of the highest rate, a conservative estinmate of a
rate of BPAR for this active control reginmen that
we're going to be using in the -- in the trial, was
26.

And we had one study | ooking at kind of
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this putative placebo. That sane background regi nmen,
but wi thout cyclosporine, that would tell us what
cycl osporine adds to the reginmen. And we got a
confidence interval of 47.9 to 68. 4.

And then a conservative estimte, we'd
conpare the upper bound of one to the | ower bound of
t he ot her. So it's 47.9 mnus 26, gave us an estinmate
of ML of 21.09.

You know, this data is not perfect.
It's kind of a cross study conparison. W only had
one study for the putative placebo. You know,
there -- there are sone drawbacks to the margin
justification. And for that reason, you know, we Kkind
of rounded it down to 20, but.

So that was ML and how we cal cul ated an
ML for a specific transplant study. But how do we
cone up with an M? And this is, you know, it's |ess
scientifically based. It's -- it's nore of a clinical
judgment. 20 is that m ninmum of kind of show ng a
drug is effective, showng that it's better than

pl acebo. So that's that ML.
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But we m ght want to preserve sone of
that benefit, we m ght not want to use that full
ampunt as our non-inferiority margin justification.

So let's say in this case, we wanted to preserve about
50 percent of that benefit. So the |eftover piece
woul d be our M2. That's kind of the ambunt we'd be
wlling to | ose, and then our margi n woul d be based on
the m ni mum of those two, which in this case, would be
M.

We could think of, maybe it's -- maybe
we're |looking at nortality. Maybe, for sonme reason,
we felt we needed to preserve nore of the benefit, the
benefit preserved woul d be bigger, but we'd have a
smal ler M2, and a smaller non-inferiority margin. O
we m ght -- maybe the new treatnment is going to add --
potentially add a | ot as anot her choice to people who
maybe coul dn't take other things. Mybe we'd be
willing to have a snmall er preservation of benefit and
a larger M. But either way, that MLl's fixed and the
M is -- is nore nuanced, in a way.

So then you think, well you know, why
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not have as small an M2 as possible, right? Preserve
as nuch benefit as possible. And the reason is, is
because as quickly as M2 gets smaller, the feasibility
of doing a non-inferiority trial really increases the
I nfeasibility.

So here, | just have the sanple size
for various rates of BPAR fromfive to 30 percent.
It's a sanple size per arm in a situation where we
have 80 percent power, 5 percent two-sided error, and
the test equals control. That's ny assunption for ny
non-inferiority trial.

So if |I had a trial of -- with a 15
percent margin, nmy sanple size per armis under 200.
When | get to a 10 percent margin, the sanple size, as
you can see, increases. But when | get to 5 percent,
it really explodes. So when we consider M2, we really
need to consider about how feasible this trial wll
be.

And then going back to bel atacept and
sone considerations for M2. You know, M2 could equal

ML. It could be that 20 percent. And that would
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denmonstrate an effect over placebo. You know, that's
not a terrible thing. W're showing that it works.
But again, we would need to consider should that
margin be smaller than 20 percent.

We need to consider the severity of the
out cone, the benefits of the new treatnment. And just
an exanple, an M2 of 15 percent would preserve at
| east a quarter of that cycl osporine estimted
treatment effect, which we admt as a conservative
estimate. And in this case, we would still concl ude
non-inferiority, because that 13.2, -13.2 would be
greater than that -15 percent.

So just in conclusion, I'd say non-
inferiority trials play an inportant role in assessing
effi cacy when superiority trials are not feasible or
ethical. The trial requires a valid non-inferiority
margin justification. It requires an estimte of the
treatment effect of that active control ML, based on
conpar abl e dat a.

And it's not always possible to conduct

a non-inferiority trial if we don't have any estimte
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of the effect of that active control. And it requires
a discussion of kind of alimt in that |oss of effect
you're willing to consider.

And just sonmething to keep in mnd, the
conclusion of a non-inferiority trial really doesn't
mean that the new drug is worse than the control. The
non-inferiority margin is a limt of that negative
effect we want to exclude. And simlarly, |like we
exclude zero for superiority trials.

And here are ny references. Thank you.

DR. BLOOM  Qur next speaker is going
to be Dr. Steve Wodle, who's conmng in renptely, who
is the Director of Solid Organ Transplantation at the
Uni versity of Cincinnati.

DR. WOODLE: Can you -- can everybody

hear me?

DR. BLOOM  Yes.

DR. WOODLE: Okay. Good. Good. So in
the next 15 mnutes, I'mgoing to try to share with

you sone of our perspectives on endpoints and get at

sone of the issues, hopefully, that have arisen around
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t he endpoint of rejection and a trial.

So you've heard today, already, about
primary endpoints in registration trials, that
conbinatorial endpoints is the way that this -- these
are done nowadays. And the conbinatorial endpoints
traditionally have been patient survival, graft
survival, |loss of follow up, biopsy, proven rejection,
and renal function.

| won't spend a |lot of tine talking
about renal function because it's -- it's extensively
covered in sonme of the other talks. And in sone
cases, co-primary endpoints have been used, for
exanple, in the bel atacept trials.

And |I'm not sure how I can control the
slides here. kay. Good. So secondary endpoints for
a sponsor are inportant, because they can be used to
make cl ai s and post approval marketing. And so in
di scussions with FDA, as a design the clinical trial,
they can talk -- have di scussions about the endpoi nt
and what they will or won't be able to say about --

really harbors around the robustness of the
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observation as a secondary endpoint.

And it also is a nechanism and a
potential for future endpoint devel opnent. For
exanple, if a sponsor wants to try a non-traditional
endpoint, and FDA is considering this, this is one of
the things they can do in early phase trials, have a
secondary endpoi nt that evaluates the potential for
future primry endpoint.

Exanpl es of secondary endpoints, DSA
was specifically nmentioned for me to speak about, so
"1l talk a little bit about DSA. Renal function, as
| nmentioned, is covered by a |ot of other people.
You' ve heard a | ot about iBox, today. The one thing
that | would say about iBox, is that think iBox
primarily suffers froma |ot of subjective endpoints
that include Banff criteria.

If i Box scores inprove, | think it's
going to have to nove away fromthe subjective
conponents and el enents and nove towards objective
conponents. And | think this wll happen as pathol ogy

approaches, such as sonme that |I'm going to describe
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t oday, inprove over tine.

Car di ovascul ar ri sk and cardi ovascul ar
events have been very difficult. You heard sone
comment s about NO- DAT [ph] just a little while ago in
the previous talk. And this has proved to us in our
steroid elimnation trials to be a very difficult
secondary endpoi nt.

And t hen, people have already tal ked
t oday about histologic endpoints in terns of
rejection. The issues with Banff conmponents and the
subj ectivity. Mving on to the nolecular, sort of the
si npl e nol ecul ar approaches, such as those used in the
nol ecul ar m croscope with just sinple gene expression
| evel s.

And then, | will talk a little bit nore
about nore advanced genoni ¢ approaches, where gene
signals can be ascribed to individual cell popul ations
usi ng advanced genon ¢ approaches.

Next slide. So DSA is an endpoint.

Its significance is -- is that it has a big effect on

graft survival. But the problemis, is that it has a
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varying intensity of effects on graft survival, based
| argely on how high the DSA is in the clinical setting
in which it occurs. For exanple, a DSA that devel ops
in the absence of clinical rejection, for exanple,
found on a yearly screen with a negative biopsy at a
| ow I evel, it may not have nuch significance.

But if it is a DSA, that's a class 2,
at a very high level, and a comment -- conponent of
| ate, m xed rejection, then this is a significant
bi omar ker that has an indication for high risk of
graft | oss.

The other -- one of the other problens
with DSA effect is that in nmany of the rejections that
are reconbi nant, cellular rejection that exists, and
the ability to separate the effect of the DSA fromthe
effect of the said rejection nechanisns, is -- Iis a --
Is quite a challenge, and really hasn't been done yet
to any significant degree to our know edge.

And then, there's also controversy.
There's been consi derabl e controversy anongst people

in the HLA field over the ability of the existing
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single nBSA to provide quantitative data on DSA. |
woul d argue that if one has a | aboratory, and you
spend consi derabl e amounts of tinme and effort,
especially, you do the assays robotically, one can
actually get coefficients of variation of |ess than 5
percent. But that requires quite an effort.

This is another concept of DSA that
hasn't really been highlighted, today very nmuch. And
that is, you need to look -- if you get information,

I f you | ook beyond not just what the DSA was at the
time of rejection diagnosis, but if you |l ook at what
the therapeutic response was.

So in a paper in which we first coined

the term"m xed rejection,” we | ooked at DSA reduction

in both m xed rejection and anti body nedi at ed

rej ection, and we saw a very wi de variation. As you

can see over here on the |eft-hand side of the screen.
We updated that to include 89 patients

treated with a single antibody nediated rejection

regi men or produced sone inhibitor-based regi nen at

our -- at our centers of single center data. And we
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showed that if you can reduce the |level of the
I mmunodom nant donor specific antibody by 50 percent
w thin 14 days, that you reduced by 50 percent the
rate of graft loss. So not only do you need to | ook
at what the DSA is, when it occurs, what's the
setting, what's the |level, but what is the therapeutic
response to really understand the inpact of DSA on
graft survival.

Next slide. So rejection as an
endpoint has a |lot of problens. W've already seen
sone data today indicating that rejections that occur
under different imunosuppression have different
inmplications in terms of endpoints. Specifically,
bel a passive rejections versus cal cineurin inhibitor
rejection. We now know that those are fundanentally
different biologically.

We know fromthe clinical trials, the
BENEFI T and BENEFI T- EXT, that the rejections under
bela were nore frequent and nore severe by Banff
criteria than they were under CNR bl ockade with

cycl osporine. But data fromour studies, fromthe
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BEST trials, indicate that overall graft survival may
be better with bel atacept.

One of the facts that's -- that's
m ssed by a | ot of people, and hasn't been nentioned
today, in BENEFIT and BENEFI T- EXT, there were 666
pati ents on bel atacept, and fromtwo years to five
years, there were zero rejections.

And so what bel atacept has is provides
superior |long-term prevention of late rejection. And
it's the late rejections that occur under Tacrolinus,
that drive a lot of the graft | oss.

So the other point that -- that we
would like to make, is inportant to rem nd everybody
here today, that rejection treatnents, steroids, and
ATG are 70 years old. They still remnin today the
primary treatnment that the FDA requires a drug
conpany, testing a new drug, to treat the rejections
Wit h.

All of the rejections that occur except
for Banff 1As, and |I'lIl show you data margi ns for

Banff 1As, are associated with very poor graft
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survival and significant risk of graft |oss, but not
the Banff 1A rejections, particularly if they're
early.

So the other thing that we have is that
we have -- we have required rejection to be treated
t he same under Tacrolinms and costinul atory bl ockade,
when that is not supported by currently avail able
data. And we'll show you sone of that data |ater on.

Next slide. These are data from a
paper that we generated several years ago, where we
actually took -- we use our definition for m xed acute
rejection, which is basically rejection neeting both
Banff criteria for a second rejection and anti body
medi ated rejection. And that's early, m xed acute
rejection, you can see the MAR there.

This is anti body nmedi ated rejection,
this sort of rejection. The difference between early
and late is that early occurred in the first six
nont hs post-transplant, |ate occurred beyond six
nont hs.

The point | would make to you is | ook

www.Capital ReportingCompany.com
202-857-3376


www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

FDA Public Workshop November 9, 2023

Page 250
at an early ACR, here. N nety percent graft survival
at four years, 10 percent graft loss rate in four
years in those patients.

VWhereas you take a | ate anti body
medi ated rejection, you have 100 percent graft | oss
within three years. | would submt to you that that
Is -- has a profound effect on a clinical trial. So
under standi ng the nature of the rejection, just based
on these six clinical phenotypes, which are very easy
to do, can help one better understand the inpact
rejection under a new i nmunosuppressi ve therapy.

Next slide. Okay. And | think it's
al ready been nentioned today is that don't forget
about SAO rejection. | think there's Peter Nickerson
that said that, and | think fatty |ipids has been in
the year of a | ot of people saying, "Don't forget
about SAO rejection,” it's not all about the anti body.

These are Banff 1A rejections for just
pure ACR that are early, on the left-hand side, and

| ate on the right-hand side. And you can see, once

again, that if you have a late rejection that is a | ot
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worse in ternms of graft survival than if you have an
early rejection.

But | ook at the Banff 1A rejections.

No effect, no graft loss at five years post-
transplant. Yet, if it's a Banff 2b, you have 100
percent graft loss within four years. And you can see
a Banff 2A, a late Banff 2A, pure ACR, 100 percent
graft loss. So I'd submt to you that there are sone
rej ections for which steroids and anti-|ynphocyte

gl obulin do a very poor job.

So we need to be considering noving on
beyond those drugs and trying to find better drug
support that'll do better, certainly in the context of
a new i nmmunosuppressi ve agents.

Next slide. So I'mgoing to share with
you now, data froma study. This was a study that
Dave Hilton and | started eight years ago, working
t owards where we wanted to understand better the
bi ol ogy of rejection, to understand the clinical
phenot ypes, and what's driving graph | oss.

And this technique basically, is a
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genom cs-based techni que, where you actually take gene
expression in each individual cell that's in the
graph. So you have to digest the biopsy, and then you
run the cells through a single cell genom cs platform
So you get the -- the |evel of expression of thousands
of genes that are assigned to thousands of different
cells.

The U map on the right is actually a
presentation of how the cells clustered together. So
you feed all the information into a conputer, it's
| i ke a principal conmponent analysis under basic
transcriptom c techniques, and the cells that have
gene expression simlar to each other cluster
t oget her.

Now, you can notice that all these
cells over here, nost of the cells over here, are
derived fromthe nef log. OCkay. There's about 10 or
12 popul ations, tubular cells, glonerular cells,
endothelial cells. But the remainder of the cells you
see mainly in a rejection, and they're CDH B cel | s,

you can see CD4s, and often different sub-clusters.
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Next slide. One can then take these
cells and say, "Let's just look at the CD8 positive T-
cells.” Now, we're interested in a CD8 positive T-
cells because these are the cells that drive
rejection. They're the primary effector cell, they're
the ones that destroy real tubular cells, and attack
t he endot hel i um

On the left is a U mp. You can see
t he individual different types of CD38 cell
popul ations, exhausted, activated, resident nenory,
and a proliferating cell population out here that's
assigned nunber 8. And here's the | evel of gene
expression within each one of those categories for
exhausti on markers, activation markers, and nenory
mar ker s.

And you can see the nunmbers of cells.
So these little violin plots, each plot, the height of
it 1s the nunber of -- is the | evel of gene
expression. And the width of it is the nunber of
cells with that gene expressions. You see, there's

very powerful data here with thousands of cells and
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the | evel of expression of -- of any gene you want
expressed in that.

So using this, we can actually very
effectively characterize the entire CD8 positive
infiltrate within a graft.

Next slide. So one of the first
questions we asked was, we wanted to | ook just at the
-- the CD8s that were expanded. So the other beauty
of this technique is, you -- well, let ne back up.

For the audience that is not famliar
with this, you can literally generate a billion
different types of T- cells fromthe genes that you
have, and you were born with. And what -- what
defines each unique T-cell is its T-cell receptor.

So you literally have the ability to
generate nore than a billion different T-cell clones.
So each clone will have the very sane T-cell receptor.

So in this study, we took patients with
rejection under Tacrolinus, belatacept, and
basiliximb. And the ones that had the sanme T-cell

receptor, that is they were expanded. So there were
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hundreds of these cells, they're shown in color. The
T-cells that are not expanded are shown in gray. So
you can see that these are these expanded CTAs have
di fferent phenotypes under Tacrolinus. But when you
| ook at bel atacept, it's domnated primarily by nenory
T-cells. And when it's basiliximb, it's primarily an
exhausted cell population and a proliferating cell
popul ati on.

What this data shows you is very
convincing data that the nature of the rejection as
defined by the cells driving the rejection. That is
an alloreactive CD8 T-cell, are fundanentally
different. To think that we can treat these
rejections the sane with steroids and anti-|ynphocyte
globulin, is -- is just beyond ridiculous to ne.

So nmove on, next slide. So this is an
exanpl e of four successive biopsies in a patient with
ongoing rejection that didn't resolve, despite
mul ti pl e mani pul ations. W had an ACR 1B rejection in

this patient, treated with Tacrolinms and steroids.

You can see these are the colored cells, the cells in
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color are actually expanded CD8s. So CD8s that are
cl ones, that are expanded. You can see, there's a
smal | nunber of these; very small nunber of T-cell
clones that are driving this rejection.

We treated themw th Tacrolinus,

i ncreased the Tacrolinmus dosing, and steroids. And
you can see, we didn't do any better. W didn't
really appear to be affecting the cells that were
driving the rejection.

We t hen added back on nycophenol at e.

It had been taken off because of a |low | evel positive
BK viral load. And you can see, the -- the rejection
went down from 1B to a borderline rejection. The

cl onal popul ations actually changed a little bit from
an activated profile to an exhausted profiles. And a
new cl one ener ged.

And then, at that point, we didn't want
to treat the patient anynore, because we were fearful
of potential inmunosuppressive conplications. So we
slowy tapered off the MW for the next two nonths.

Patient increased their creatinine W biopsied them
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now t hey' ve got a conpletely new set of resident
menory clones that are driving this rejection, and the
ot her clones are largely di mnished, once again.

So what this shows you is that these
cells driving rejections can change their phenotype,
based on the drugs that you throw at them They w |
still hang around; they won't go away. And then, you
can even have new cl ones energe that can then turn the
rejection into a different picture.

Next slide. Let's see. Go ahead and
let's see. We're m ssing sone -- oh, here cones.

It's just slow. Yeah. One nore, click it one nore
tinme.

Al right. So this -- what this slide
shows you is that despite the fact that our
pat hol ogi st told us that a rejection was conpletely

resol ved, as you can see here on post-transplant day

95, you can still see these clonal cell populations
that are still in existence, that we can pull out of
the graft.

So what this neans is that there may be
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a lot of patients out there that we think we
conpletely treated their rejection, but yet the cells
that are driving the rejection are still there. Six
nonths later, this patient cane back with a rip-
roaring rejection, these exact sane clones were still
there, they were present in huge nunbers, and that
patient lost their graft.

And so this highlights that what --
what we think is effective rejection therapy nmay very
well not be. And we've seen this in a nunber of
patients with histologic appearance of rejection, with
| ong-term persi stence of these alloreactive CD8 clones
that are driving rejection.

Next slide. Next. Go ahead and click
again. And click again. And click one nore tine.

So in the basiliximb group here, we
asked the question, what is the gene expression of
t hese particular genes. And one of the things we're
particularly interested in was the calcineurin
I nhi bitors. The cal ci neurin phosphatase pat hway, or

cal ci um dependent pat hways, with T-cell activation.

www.Capital ReportingCompany.com
202-857-3376



www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

FDA Public Workshop November 9, 2023

Page 259

We found that there was increased markers for the
Tacrolinmus receptors, and al so other genes in the
pat hway.

We then took this patient and treated
themw th 30 days of Tacrolinms and found that with a
significant inprovenent of rejection, with resol ution
of rejection. So this is actually an exanple of how
this approach can be used to develop a personalized
t herapy that is beyond the usual steroids and anti -
| ymphocyte gl obulin.

The beauty of 30 days of Tacrolinus is
once you pull it off, their inmunosuppression is not
i ncreased. Had that patient gotten steroids or anti-
| ymphocyte gl obulin, they would have been profoundly
I mmunosuppressed for the several -- next several weeks
or next few nonths. So this is a reverse type of
rejection therapy.

In a very simlar way, we took the
patient with bel atacept with these nenory cell
popul ati ons and asked the question about M4 signaling

pat hways, which we knew is a pathway that these cells

www.Capital ReportingCompany.com
202-857-3376



www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

FDA Public Workshop November 9, 2023

Page 260
use. And we found there was significant upregul ation
i n conparison to the totals in basiliximb. This
patient was treated with an M4 inhibitor, Sirolinus,
with significant inprovenent in the rejection. Not
resol ution, but significant inprovenent.

And this is an exanple of how we're
novi ng towards personalized treatnent of rejection and
novi ng away fromthe old paradigns that are dictated
to us by sponsors and FDA, and how we have to treat
patients under new i nmunosuppressive drugs.

Next slide.

DR. HI GA NS: Dr. Wbodl e.

DR. WOODLE: The ot her beauty of
this --

DR. HGANS: Do you mnd trying to
wap it up? We're running over.

DR. WOODLE. Okay.

DR. HHGANS: [|I'msorry.

DR. WOODLE: All right. Good. [|'l]
wrap it up in a mnute.

These clones are al so present in the
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urine. You can see that they expand and contract in
parallel with what's going on in the graph. W no
| onger need to use the graph to follow rejection
therapy or to di agnose rejection therapy, using these
particul ar approaches.

Next slide. So the -- skip this slide.
Let's skip this slide.

So these are points for the FDA to
consi der based on our experience. Required standard
rejection treatnent across all |inbs of registration
trials is not supported by this recent data.
Personal i zed rejection therapy approaches have
arrived, and they need to be accommodated i n ongoi ng
future trials of new i munosuppressive agents.

Banff 1A SAO rejections should not be
I ncl uded as part of the primary. |In our opinion, it
coul d be a secondary endpoint, but not as part of a
primary endpoint.

And we believe that FDA should
encourage and support sponsors who are devel opi ng new

mai nt enance therapies, that should be devel oped co-
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existently with new rejection therapies that are
tailored specifically for the type of rejection that
ari ses under the new i munosuppressive therapy. Thank
you very much.

DR. BLOOM  Qur next speaker for the
session is WII Fitzsinmons, who's a Senior Adviser to
TTC and CPat h.

DR. FI TZSI MMONS: Good afternoon. |
want to thank Dr. Belen and the FDA, as well as Dr.

Ni ckerson and University of Manitoba, for hosting and
sponsoring this workshop and the opportunity to
present to you on Safety Endpoints in Kidney
Transplant Trial s.

This is a shift fromeverything we've
heard today, in ternms of the efficacy endpoints that
we' ve been discussing up until this point. But | want
to put this in the context of two things. One, | ook
at it as non-inferior when efficacy failure isn't good
enough, right. What can we do beyond non-inferiority
for efficacy failure?

And secondly, how can we nmake sure that
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that is part of a conparative claimthat we can talk
about, that we can hypothesis test, that we can put
the statistical rigor to for our new
| mmunosuppressants? So that's the context. These are
my di scl osures.

The first thing I'd like to do is talk
about the why. So why should we be discussing safety
endpoints in this forun? And | think, first and
forenost, nost inportant for all of us is the inpact
of adverse effects of these safety endpoints on
pati ents and transpl ant recipients.

We' ve heard from themthroughout the
day today. And | think as Dr. Corrigan-Curray
referenced this norning, to nme, one of the nost
i nportant and inpactful, has been Any -- the |ate Any
Silverstein.

Next slide, please. |Is there a way we
can advance the slides? Thank you.

Any Silverstein wote in the New York
Times earlier this year and spoke on CBS Good Morning

before she passed away. And she spoke about the toxic
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triad of i nmmunosuppressive nedications are cal cineurin
i nhibitors, antinmetabolites, and steroids, that are
al nrost four decades old. O course, as we heard, MW
and Tacrolinmus were approved in the 1990s.

And t he secondary di seases and
dangerous conditions that she nentioned, specifically
di abet es, bl ood pressure, that's uncontroll ed, kidney
damage and failure, serious infections, and cancers.

And her plea, was transplantation is no

different fromlifelong illnesses that need newer,
safer, nore effective nedicines. | think that's why
we're here today. Right? How can we -- how can we

deliver what Any requested and what we all believe in?
Second why of why we should | ook at

saf ety endpoints, is there inpact on death and graft

|l oss. | think one of the npbst conprehensive, recent

publications fromthe Mayo Clinic, the three Mayo

Clinic centers, was published |ast year with 507 --

5,752 kidney transplants perfornmed across those three

centers, where they followed themfor up to 14 years

post-transpl ant .
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So on the left side of this slide, you
can see the cumul ative incidents of death, with a
functioning graft. That's the red line. Gaft
failure, the green Iine, and the overall, a bl ack
l'ine.

And as you can see, for the first
roughly five years post-transplant, the cunul ative
I nci dence of death with a functioning graft and graft
failure are alnost identical in overlay. But beyond
five years, the death continues to rise, and that
curve is consistently above the graft failure |ine.

So death, long-term is a major reason
that we're losing patients and recipients, and we need
to address that. And inportantly, if we |ook on the
right side, what are the causes of those deaths?

And this is consistent, not only in the
Mayo Clinic data, but if you | ook across the
literature, there's always three things that cone up.
It's cancers, it's infections, and it's cardi ovascul ar
di sease, right? The only difference is the tim ng.

I nfections are early, cancers are late, and
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cardi ovascul ar conplications continue throughout.

Al l of those are inpacted by the
| mmunosuppression that we use in these patients. So
with no doubt, there is an inpact on death. Even if
we | ook at graft failures, we heard from Dr. Bl oom
all oi mmune or rejection related causes are the nunber
one reason for graft failure.

But if you |look at the top five causes,
you can see renal tubular injury at nunber three.
Meani ng the nephrotoxicity of the i munosuppression
we're giving. At nunber five, BK nephropathy, a
reflection of the intensity and the conbi nation
| mmunosuppression that we're given. So graft failure
I's al so associated with the i mmunosuppression that
we' re giving.

So if we |look at the top causes of both
death with a functioning graft and that censored graft
| oss, and |'ve highlighted in yellow those that are
i npact ed and associated with their immunosuppression.
It should be very striking. And | would even argue

that rejection is related to toxicity of
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| nmunosuppr essi on, because what do we do when we have
toxicity, we mnimze, we reduce dose, we change the
regi nens, patients becone |ess conpliant and adherent.
Al'l of those things result in rejection and eventually
| osing their graft.

The third main reason is for focusing
on safety endpoints is the incidence of these is high.
It inpacts patients, it occurs frequently, and |I'd say
hi gh enough to show i nprovenent.

So we've all tal ked about how we
struggle to show superiority on BPAR or efficacy
failure, because the rates are so low. That's not the
case with adverse events |'ve |ooked at. These are
just the three nost recent imunosuppressants approved
in the US. Two of them are new fornul ati ons of
Tacrolimus, Envarsus XR, and Astagraf XL, both
ext ended-rel ease fornul ati ons, as well as bel at acept
or Nulojix, that we've tal ked about.

Here are the top, in the first year,
adverse events in their package inserts. You can see

that the rates range fromin the 20s to up to 45
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percent. We're not tal king about rates that are in
the single digits. This is really inpacting patients.
We can make an inpact statistically, here and inpact
patients as well.

And then finally, innovative, new
t herapi es can be targeted to i nprove safety, even if
we can't show i nprovenent and efficacy failure. And
that's can be a stinulus for incentivizing
devel opnent. So let's get a new i munosuppressant out
there, even if we can't beat it, the standard of care
on efficacy failure, that's safer in the long-term
We can do that if we actually do it correctly and put
our minds to it. That's what |1'd |like to advocate for
t oday.

So hopefully, |I've covered the why.
And now I'd like to shift to well, okay, how do we do
that? And maybe one of your questions should be,
well, you coll ect adverse events in the trials all
along. | just showed you a whole table of those
adverse events. Why can't conpani es already actively

pronote superiority on safety?
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And what | felt was telling is | |ooked
at it again, those sanme three, nost recently approved
| mmunosuppressants for kidney transplant, their
| abels. All three of them have a near identi cal
statenent on the | abel that says, "The studies were
not designed to support conparative clains for the
adverse reactions."

So what does that nean? These
conmpani es cannot go out and pronote that, right. So
what we need to do is work on designing the studies so
that they can support the conparative clains for these
adverse reactions.

So with that, how do we do it? | think
the first thing we can |ook at is hopefully the FDA
gui dance. And |'m extrapol ating, there's an FDA
gui dance on using nultiple endpoints in clinical
trials. Most recently canme out |ast year. This
gui dance is targeted towards efficacy endpoints. But
|"d like to take the concepts that they' ve given for
secondary endpoints and see if we can apply themin

the safety perspective, because I think it will -- it
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wll teach us a | ot.

So one of the inportant first things
I's, that the positive results in secondary endpoints
can only be interpreted if we first denonstrate that
we've net the primary endpoint. So these are al ways
going to be safety endpoints that are com ng after our
primary efficacy endpoint, right. So we're not saying
we're going to get a drug approved because it's safer
If it fails on its primary efficacy endpoint. That
won't be the case.

The other thing that's inportant is, in
general, it's desirable to limt the nunber of
secondary endpoints. So we can't try to address all
of these, at |east froma conparative claim
hypot hesi s testing approach. W're going to coll ect
all the safety but be very targeted in choosing which
are the key secondary endpoints for us to eval uate.

So then, we would nove into the
operational aspects of it. And again, there's -- we
coul d spend a whol e day probably just going through

this, but I'Il try to click through it in one slide,
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qui ckly. The nost inportant things from ny
perspective are first, predefine the secondary safety
endpoi nt or endpoints. Again, try to limt those, but
we predefined them very rigorously.

Dr. Wbodl e just nentioned the
difficulty with di abetes. One of the difficulties
there, | still think is a key endpoint for us, is that
you can use fasting bl ood sugar. Fasting bl ood sugar
wll give us all kinds of results in post-transpl ant
pati ents because of the steroid use for both
prevention and treatnment of rejection. So their
fasting glucoses go all over the place. And we've
seen rates as high as 70 percent for diabetes, if
you' re |l ooking at fasting bl ood sugar.

Secondly, collect the endpoint
rigorously, systematically in all patients. It can't
be a we'll spontaneously coll ect adverse events that
are reported, then try to nake a claimout of them
right. W need to go into this and design the case
report fornms and the data collection to get them

Thirdly, use established definitions
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and endpoints fromtrials and approvals of other
t herapeutics. In other words, we haven't done this in
transpl antati on, but we have approved therapies to
treat these conditions in other areas. There's no
reason that it would be any different because those
therapies actually treat transplant patients as well.
We can't use those sane established definitions and
endpoi nt s.

And then lastly, be very rigorous in
our statistical approach. Again, as | nentioned, we
need to make the secondary endpoints so appropriately
perform hierarchical testing, so that you're only
testing these after you' ve net the efficacy endpoint.
Control for multiplicity and type one error. |In other
words, you can't have 20 of these, right. And then
say if any of themget P |less than .05, we have a
conparative claim because sonething's -- you're going
to have a type one error and you're not going to be
able to do that. So make sure you're very rigorous in
terms of the statistics.

So with that, where can we go with the
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safety endpoints? |1'mgoing to propose that there are
a whole list of themthat are clearly established, and
"1l call themready for prinmetinme, now. And they hit
many of the things that we tal ked about, whether it's
di abet es, cardiovascular risk, infections, |eukopenia,
and anem a. We have endpoints already that are
quantitative, hard endpoints used for approval of
ot her therapeutics. W should be applying these now
I n our studies.

Again, the choice of which ones is
real ly dependent upon the therapeutic you're studying,
right. You -- if you have a new agent that's -- that
has a significant reduction in diabetes, you nay
choose that one to conpare to attack MWF regi nen. But
you may not, if you have a different type of
t her apeuti c.

|'"d al so say that there's what |I'm
calling a second generation. So | don't think we can
stop there, we should stop there. | think there are a
nunber of others that are very close for us. For

exanpl e, we know that diarrhea, as | showed, is a big

www.Capital ReportingCompany.com
202-857-3376


www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

FDA Public Workshop November 9, 2023

Page 274
-- is a bigis a high incidence adverse event. It
i npacts the quality of life of transplant recipients.
It's related to Prograf and MW use together in
particul ar.

We can advance our ability to do stool
counts and stool fornms, there's standardi zed scales to
do this, we've just haven't done it in transplant.
Let's nove in that direction.

And if | had a third slide here, I'd
say we can go beyond even these. W should be getting
into things |like cognition, trenor, patient reported
out cone neasures, those are there and we need to
advance the science. So |I think we have | ow hangi ng
fruit today; in the previous slide, ones that aren't
very far away, and we have a long-term aspirationa
goal that we should be going after.

So with that, ny quick summary here is
that | hope |I've convinced you that adverse events
from i mmunosuppression are related to both death and
graft |l oss. W already have objective, quantifiable

saf ety endpoints for many of the key areas, diabetes,
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hemat ol ogi ¢, infectious, and cardi ovascul ar adverse
events. |It's key that we bring the stakehol ders
together early to facilitate the incorporation in
trials, and that includes patients, and incl ude
regul ators, sponsors, investigators. That has to be a
group discussion over the safety events together
before they're incorporated in the trials.

And | think we all agree the reason why
we're here is we're trying to figure out ways of
bringi ng new i nnovation into transplantation. The FDA
actually has done a phenonenal job in giving us
pat hways that are purposely designed to expedite the
devel opnent of new therapi es where there's unnmet need
for serious and life-threatening conditions. Those
pat hways i ncl ude accel erated approval, Fast Track
desi gnati on, breakthrough therapy designation, and
priority review, right. They're laid out in their
gui dance docunents.

VWhat we need to do is find ways in
order for us to take advantage of those. As an

exanple, if you look at the criteria for priority
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review of an NDA or BLA, substantial inprovenent in
safety is one of the criteria for getting a priority
review. |If we can denonstrate that, our chances of a
priority review go way up, that's very valuable to
getting innovative therapies out sooner, valuable to
the industry.

If we can get iBox qualified as a
reasonabl e, |ikely, secondary endpoint, we can use the
accel erated approval pathway. So shouldn't our dream
be to actually keep the efficacy failure endpoint,
performwhat we're tal king about in terns of
tightening up the definitions? Yes, we need to figure
out are we going to include borderline, are we going
to include 1A, are we going to include subclinical
rejections?

We should do that. That's not the
answer. |t has to be done, then nove to accelerate
approval based on reasonably |ikely surrogates for
efficacy, so we can inprove |long term survival and
test for superiority on safety endpoints. That's what

pati ents need and want and deserve fromus. | think
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that we can work together to achieve that. Thank you.

DR. BLOOM So we'll now open the
session to a panel discussion. So if people in the
audi ence have any questions, please, could you go to
t he m crophones? And if you haven't already spoken,
pl ease identify yourselves.

DR. HEHENBERGER: Thank you so nuch.
And | just want to applaud the -- the |ast speaker. |
think that was the path, it was a very clear path.
There is no -- and twice |I've spoken in the past. So
in both tinmes, |I've had the response, you need to
t hi nk about safety.

But adding a secondary efficacy
endpoi nt that doesn't inpact the primary endpoint has
nothing to do with safety. And here we got a path
where we're actually al so addi ng very inportant
pati ent endpoints, nmeaning the safety ones, that
| npact adherence, inpact quality of life, and inpact,
you know, everything that patients care about.

So | really, really applaud the -- the

| ast speaker, and | think that is the path going
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forward. So thank you.

DR. FI TZSI MMONS: Thanks.

DR. BLOOM So if you renenber, when
had a question, it was there was the session ended.

So this is what ny comment was going to be.

There's actually a -- nunber one,
there's a precedent, the direct study was a random zed
control trial, where diabetes was a primary safety
endpoint. So that's the one coment | was going to
make.

But the second is, there was a drug
t hat was devel oped in phase two clinical trial for
preventing rejection, Valoctrosporin, which showed
non-inferiority and had a di abetes safety signal. But
t he conpany pull ed the devel opnment of the drug in
transpl ant because they didn't think that -- that
showed anything better with a phase two trial, and
It's now been approved in a different indication. But
that's exactly the case where this cognitive study
design could facilitate, you know, expedited approval.

DR. KUVAR: Thank you, Bill. Excellent
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presentation. 1In Center for Biologics, we receive
I mmunot ol erance trials, and several of them | ook at
t he i npact of the i mmunosuppression therapy on
met abol i ¢ conplications.

The chall enge that we face is we don't
have good conparators. The transplant community has
for along tine, relied predom nantly on OPTN and UNOS
data, which do not collect informati on on netabolic
conplications. So when we ask sponsors, are there
natural history studies, are there real-world
evi dence, are there observational studies? W get
case control studies as references and single center
i n our data.

So why isn't the transplant conmunity
i nvesting in getting, in this day of electronic
medi cal records, good natural history studies, good
observational data, or real-world evidence to address
this issue, which, as several of the patients have
expressed is a big problem And in one of the
studi es, they showed that cardi ovascul ar di sease

accounted for 42 percent of the deaths.
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So we need good conparators so that we
have good performance thresholds as we review t hese
applicati ons.

MR. FOALER: Hi, Kevin Fower. | nean,
| agree with Karin's comments, part of them But just
want to ask Bill, the presentation was great, and |
agree with Karin. But here's where ny concern is,
right? So comng out of this nmeeting, how are we
going to prioritize things so that we're not having
t he sanme di scussi ons agai n?

So | guess that's ny request. \When we
| eave here, the follow up -- what the follow up plan
is, is that there's prioritization. There's been a
| ot of discussion on the iBox, so is that going to be
prioritized? And again, | think it's sonething
| nportant to ask the patient community what's
i nportant to them

But also, this is also sonmething I
woul d just suggest too, is that, you know, to have
broader stakehol ders at this neeting, social security

adm ni stration. What do you think enploynent is the
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first year after transplant? Anyone want to take a
guess? In the United States, not Canada, up here.
Anybody want to guess? Enploynent first year kidney
transplant is 30 percent. That's it. And that was
done by the Social Security Adm nistration.

So | think that just having broader
st akehol ders here, get back to what Bill is alluding
to, because all the points you nmade Bill, are all
contributing to subopti mal outcones.

And the other thing, too, is that when
we hear the sane narrative, right, many tines from
AST, is survival's inproving, but there's no nention
of quality of life. So sonmeone's watching
unenpl oynment, the governnent is.

So | just say is, let's have nore
st akehol ders here that can | ook at this nore broadly.
But well done, Bill.

DR. NEWELL: Also directed to Bill. |
-- | think that that's exactly where patients want to
be, and | think where providers want to get our

patients.
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My question is, you said earlier or
|"ve heard you say, there are currently no phase three
trials of de novo i munosuppressants enrolling or in
the | ate stages of planning. So how do -- and
assum ng, because |'ve heard you al so say there is not
a | ot of data around these endpoints right now. How
in the foreseeable future do we bring those forward?

Because if it's sonething, again, that
you say, "l can tell you how w'll do it, and we can
do it in three years," | think there'll be enthusiasm
If it's sonething that we can't do for the next decade
or two, we should start planning now, but we have to
be realistic.

DR. FI TZSI MVONS: Thanks, Ken. | think
that there are conpanies that are doing it today and
working on it. And I know there -- if you | ook at
whi ch 1 mmunosuppressants are in devel opnment in the
US., at least for prevention of rejection and ki dney
transplant, it includes the Veloxis Anti CD28
anti body, the El edon CD40, Lygon CD154, and Toni X

CD40, Lygon 154. | think those conpanies, and sone of
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t hem are here, could be open to talk about this, are
al ready | ooking for ways to incorporate these safety
endpoints into their study.

So | think we're going to be there in

phase two, nonentarily. And | think that will lay the
groundwork for the phase three of the -- of those new
nol ecul es.

DR. HEHENBERGER: Can | just nodify?
There was one, when | said I'mreally inpressed with
the presentation, I am | just want to make sure that
what | said was clear, was yes, this is a path.

But for a path to be taken, we need to
take a first step. And the first step needs to be a
secondary endpoint, right. An efficacy endpoint, and
then we can add the additional safety endpoints.

As a patient, | care about the safety
endpoints, but | first care about additional products
in the marketplace. So | just want to clarify ny
statenent; we have a path, we should go for the path,
but we need to take a first step.

UNKNOWN SPEAKER 2: So | have a quick
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question to maybe Bill and the FDA. So in -- in a
saf ety endpoint, that would, as you're indicating,
woul d be a secondary endpoint. Can that get in the
| abel indication? And -- and if it is in the |abe
I ndication, is that sufficient for it to get
qualified, in the sense, if you know what |'m sayi ng.
Could it be a safety endpoint that |leads to a single
trial, that it's -- you have that nuch nore safety?
Your efficacy is the sane. You could do a single
trial. Is that allowable under the FDA?

DR. BELEN: So one can do one sane
trial, use the sane trial for efficacy claimand the
safety claim The -- | think the hurdle is that nost
conpani es, when they' re designing the efficacy claim
you know, they're designing the study, they're
designing it around efficacy claim and nostly there's
no prospective collection of sonme of these clains.

And we' ve been saying this, the one
part of it is a prospective collection of these
secondary safety clains. And also, what is a

meani ngful difference for trenor, for glucose. So it
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has to be defined, pre-specified before the trial
starts, not after the trial ends.

So this has been a little bit of
difficulty, but you people don't need two or three
trials additional to the initial trial. They just
have to plan it so that it can be one and done with
the sanme one or two trials.

M5. MCCARTHY: That was fantastic.
Thank you. Again, Mdlly MCarthy, three-tine patient.

| love that you're invoking Any's words
at the start, and again, Any was a very close friend
of mne. | spoke with her just a few hours before she
passed. And in fact, she and | nmet at a transpl ant
rel ated conference, and our bondi ng nonent was
actual ly when one of us kind of expressed |ike, "I
don't feel that great all of a sudden."”™ W both
reached in our pockets, because we | earned very
qui ckly that we keep |Inmodiumin one pocket, TUMS and
Zofran in the other pocket.

And we al so then, of course, the

conversation progressed. And it was like this is the
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life we lead. Yes, we're grateful. But gosh, why do
we have to do that? And then, choosing specific
handbags for things like that. Anyway, | digress.

So | want to kind of track with Amy's
spirit. And she would be thrilled to have her words
mentioned here, | think. | was just texting with her
husband to nake sure it was okay | said this. But |
think she would also be incredibly frustrated, in the
context of this, this is great.

And | amnot a scientist, | ama
t echnol ogi st, however, who spends a lot of tine on
I nnovation and exploration. And I'mnot clearly --
what are we doing with this, right? Like | have this
ki nd of sense of a fear of there's this aspirational,
one stop shop, one size fits all, one, you know, gold
ring that we're going after that, it may take decades
for us to get there. And as a patient, it's not good
enough.

So | don't know that | agree with
bringi ng nore people to the table. Because | think

when we bring nore people to the table, it gets
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diluted, and it gets way easier to hide accountability
and point at the guy at your left or at your right.
| nstead, what | m ght suggest, and this is again,
maybe where patients can step forward and lean in to
provi de some surroundi ng kind of structure and
support. Let's find one or two things that we're
goi ng to do.

If it's iBox, great. But that
shoul dn't be the only pony that we put in the race.
Let's put iBox and Xbox, ell, no sorry, not X Box.
Actual |y, maybe. Hashtag now you know where | worKk.
You know, a couple of different iterations and rel ated
ki nds of, you know, experinments out there. And let's
see, let's do sonething specific, finite, neasured,
wel | scoped. Measure the inpact, apply that |earning
i n one specific thing.

So | don't nmean to get to the close,
and |'Il probably share a few nore thoughts at that
poi nt but thank you for that. Amy would be really,
really proud. But she'd also give us a nice hot

poker, too.
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DR. BLOOM  Steve Wodle, are you still
with us? Oh, okay. So --

DR. WOODLE: Yes, yes, yes, |'mon.

DR. BLOOM Thanks. So | have a
question for you. You had nade the point that --
that, you know, we acknow edged that |ate rejection is
still a major cause of graft loss. And you pointed
out that -- that bel atacept didn't have any rejection
shown between years two and five, versus the
conpar at or s.

So this is kind of a | eading question,
why do you think patients are having late rejection
that are not on bel atacept, that it's still a major
cause of graft loss? And then as a result, since
that's a | ong-term outconme, what kinds of surrogates
woul d you think of enploying in designing a study
| ooking at trying to predict late reject late
rejection outcone?

DR. WOODLE: Yeah, so | think when you
| ook at late rejection that occurs under CNI therapy,

that the estimates in the literature vary. but the
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estimates of non-conpliance as a cause of |ate
rejection is between 50 and 80 percent.

Now, whether or not -- now, sone of
that, of course, is on the patient. And as you know,
and as people have nentioned, sone of that's on the
physi ci an because we don't have really good gui delines
as to exactly where we should set the
| mmunosuppressi on and each individual patient. but I
think it's under exposure, driving, probably 80
percent or nore rejections, |late rejections under CNI.

And it just turns out that when you
| ook clinically, and then you al so | ook
mechani stically, those are very difficult rejections
to treat. They're the ones that really drive a | ot of
the graft |losses. And so |I think a nunber of people
made the point, we need to be | ooking at rejections
beyond one year.

The first year, the rejection rate's
what, 8 percent? But there is a 1l to 2 percent rate
of rejection in the entire popul ati on of patients that

you follow, ongoing. So that nmeans over a 10-year
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period, that you've got 15 to 20 percent of those
pati ents experiencing a |late rejection.

Once you have a late rejection, if it's
a 2A or 2B, you're going to have that graft for
anot her three years. So there is a huge acceleration
in the rate of graft loss with these late rejections.
And although it's only 1 to 2 percent of the
popul ation per year, that's every year.

So now, what was the second part of
your question? How could we predict who's going to be
at risk for that?

DR. BLOOM Yeah. | nean, so basically

DR. WOODLE: | beg your pardon, Roy?
Yeah. Yeah. So what we're really interested in, Roy,
as you -- as you see, the urine, these alloreactive
expanded CD8 cl ones, as far as we can tell, they're --
when they're in the graft, they're in the urine.

And so | think the -- the way they get
into the urine is they invade the tubules, they cause

tubulitis, they destroy the tubule, and they get shed,
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along with these dead renal tubular epithelial cells
in the urine. So they're markers for a -- rejection.

W -- we think, a very reasonable trial
novi ng forward woul d be, you know, nonitoring of the
urine for the appearance of expanded all oreactive CD8
clones. And that's nechanistic, well, the prelimnary
data strongly supports that. Not only that, but when
you have a rejection. |If you want to foll ow what
t hose clones are doing, you could do it non-

I nvasi vel y.

And you know, we already know from
t hose studies, that these CD8s, they appear to be |like
pl ayi ng a gane of Whack-a-Mdle. You hit themwth
sonmething and if it's a static drug that's not
designed to kill the cell, the cell just changes
phenotype. |It's still there, it just changes its
phenotype. When you withdraw the drug, it goes back
to be whatever it wants to be.

And so we're actually thinking that the
anti-rejection drugs that we need to nove toward are

the ones that call cell death. [It's very analogous to
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-- to aurinary tract infection with a bacterium You
throw an antibiotic at it, it devel ops resistance.
You throw a bacteriostatic agent at it, it's going to
be there, it's hard to get rid of. But if you throw a
bactericidal agent at it, different story.

So that's why we are beginning to think
that the direction we need to nove inis -- is to test
drugs that specifically target proliferating cel
popul ations. So there's a few candi dates that we have
that are out there. | hope that answers your
guesti on.

DR. BLOOM  Thanks.

DR. CHAUDHRI: Well, there's one
guestion in the chat that we may want to take. It's
by El ke Hel en Tara [ph]. "Do you see any role for
quality-of-life nmeasures as secondary safety
endpoi nt s?"

DR. BLOOM Yeah, |'ll try to answer
that question. | think that falls into under the
headi ng of patient reported outconmes. And | nean, as

| ong as the data is, you know, systematically
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coll ected, pre-specified, and well organized, | think
there -- there should be a way for it. It's, | nean,

it may, if the data is commencing it, my we nmake it
its way to the | abeling.

It's -- it wwll be patient reported
outcones, the quality-of-life neasures. But it needs
to be systematically rigorously in a well protocolized
manner col |l ected, of course, prospectively specified.
And then, it should be possible. Yeah.

DR. MENGEL: Dr. Mengel. | would never
dare to correct or challenge Dr. Wodle, but since
he's not in the room | thought 1'd take the
opportunity.

DR. WOODLE: "M here, still.

DR. MENGEL: You see? Can -- can we
mut e hi nf?

The -- | totally agree with the concept
of your presentation, Steve, is that we need to target
certain cell populations and our drugs, instead of
hoping with steroids.

Does anybody in the room actually know
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what steroids do nechanistically in detail? Probably
not, because | heard -- they -- steroids have a have
over 100 different nmechanisns and in interactions with
cell signaling.

Anyways, these thought that certain
cell populations all equal rejection is a different
research question. They are seen in biopsies, which
we per consensus call having rejection. But we're not
clear which cell population has which cell function or
In this bigger picture.

And | think when we treat, for exanple,
only effector cells very targetedly, does that
translate into the endpoints we discussed earlier
today. So again, what -- what are we | ooking for as
an endpoint to nmeasure whether a certain drug reduces
the efficacy of a certain cell subpopul ation, and we
want to test automatically that that interaction
effects a |l ong-term endpoint, which is a fairly
chal l enging, | think, trial design.

So -- so it cones back to either we

risk stratify, but then the popul ations get snall.
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And then we need a surrogate endpoint, because we can
probably not recruit enough patients. And -- and we
are com ng back to the i Box, because earlier Dr.
Ni ckerson said is, "Look, we have all these different
endpoints. You can progress in i-I1FTA, you can
develop a DSA," and that may be different, as Dr.
Wbodl e said is, whether you have a popul ation at a
certain stage of this inflammatory pattern of
different cell interaction, which nmakes you nore
susceptible for a DSA, sone make you nore susceptible
to be profibrotic. | think that's what the spati al
resol ution data show.

And the iBox put it set together and
ways in the individual patient. And nmaybe then, the
guestion really is, or is it the Xbox or PlayStation
4, right? W can conpare those head-to-head, see how
t hey do.

But | think there is no way around
ot her than having nultiple variables as endpoints
after today, listening to everybody. Because | ust

sayi ng BPAR, or whatever the definition of rejection
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I's, 1s probably not doing it anynore.

DR. WOODLE: You know, M chael, this is
Steve. | just would comment and say, | think what's
really going to nove us forward is when we take the
studi es that we've shown, which were all on the
adj usted tissue, and we're able to apply them
spatially so that we can put these cells in their
actual context in the tissue.

And at that point, | think you see an
al |l oreactive or an expanded CD8, and a popul ati on that
all share the same TCR. They're concentrated within
two rules, causing tubulitis lesions. |If they're
degranul ated and they' re showi ng degranul ation
markers. And the renal tubular epithelial cells next
to them are showi ng the effects of a perforant |esion,
then | think you've really hammered it.

You've really nailed it down that that
Is an alloreactive cell death in a renal tubul ar
epithelial cell nediated by an expanded CD8
all oreactive clone. And so we're just waiting for

spatial. The problemis, as you know, the resol ution
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was spatial now, now about three cell dianmeters. It
needs to get down to where it's actually at the single
cell level.

But we're going to have a | ot of
answers to these questions with those techni ques, that
that you pathol ogists are going to be a | eader --
| eaders in applying that. But | think that's where
we've got to get to, and then we can really hamrer it
down and say, yup, these are the cells. W get rid of
these and we're going to be able to turn off
rejection.

DR. CHAUDHRI: Dr. lhran, did you have
any other comments in the audience? There was one in
the chat that I'll read.

"Are there any payers that are present
at this neeting? A limting factor for drug
devel opnent is al so what payers are willing to cover.
Woul d an inprovenent in safety events, i.e. decreased
di abetes at simlar efficacy nean that patients would
need to fail Tacrolinus before being on the new agent?

Payers need to also be a part of this conversation to
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understand the true unnmet need of what they wll
cover."

DR. MANNON: So | don't know, they may
not be willing to show thensel ves. They may not be
physically here, but | did invite the Deputy Director
for CMS. And | did invite Tom Duvall of CMM, because
t hey absolutely should have been invited personally,
not from Ros Mannon, and | invited the transpl antation
branch because they absolutely need to be part.

| appreciate Steve Wodle's very

detail ed discussion, but I'ma practical person. |

| ove spatial, I"'mdoing it, it is not ready for
primetime. |If we're going to wait to develop it back
to -- this is a nechanistic piece. W're not talking

about mechani smtoday. W' re tal king about endpoints
to use clinical trials.

And so, Steve, | very nmuch appreciate
it, and I'"mgrateful for your thoughts, because you do
change nmy thinking. So I'll put that aside and say |
don't think it's practical for FDA to be considering

spatial. | also know that they were not particularly
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Interested in cell free DNA or nol ecul ar di agnostics
of biopsies, because they haven't been qualified in
t he right way, and conpanies have to pay for it, and
as it'll be a secondary.

My other comment is about patient
reported outcone neasures. When the TTC started in
2018, our second work project was on patient reported
out cone neasures. And in 2018, one whol e day was
devoted, and we had the NCI here to tal k about CTCAE
and the |ack of overlap for transplant patients,
because the side effects are quite a bit different,
and we have a publication of interest.

That was, | think, finally canme out.
Mark Stegall is one of the co-authors, as aml, in
2021. So | think those are inportant.

The data collection is problematic, and
t he harnoni zation is very huge. And I think we had a
number of individuals from CPath, and we had a choose
a direction. And we -- the entire steering committee
of conpani es, academ c experts, CPath recogni zed that

the i Box, all that kind of integrated, hard data
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was -- was really ready for prine time to nove
forward. And it would take us probably another, |
hate to say, five to 10 years to harnoni ze and get
good data, because all we had was sone SF36s from one
trial.

UNKNOWN SPEAKER 3: You know, payers
are very inportant. 1'mgoing to address one small
thing, which is probably beyond the scope of the FDA
meeting, here.

Patients go through trenmendous issues.
| mean, | really think if you really listen to them
they really have a stressful period, not just on the
side effect, ability to take the nedicine, ability to
get the nedicine, the financial burden, not having a
fam |y support.

So invariably, sonme patients don't, you
know, go into non-conpliant, we call them and result
in late rejection. A |arge conponent or sone
conponent of late rejection is purely froma non-
adherence to therapies. | don't think we can

conpletely address this in the FDA trial neeting.
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So we have to keep that in mnd. |
have seen patients who literally cry, we don't have
noney to buy the nedications, one hospitalization is a
huge burden.

To convert a side effect from
Tacrolinmus to belatacept, it can take up to 30 days to
get an approval from an insurance conpany. To convert
fromCell Cept to Myfortic, about quite sonme tinme back
for G side effects, it will take a ot of time.

It is not easy as we think. Only when
you face patients sit down with them the burden they
go through is beyond. So ultimately, our ultinmte
goal , maybe 20, 30 years from now, or maybe 20 years
fromnow, is the tolerance. But we are not there yet.

| wanted to put this issue across, so
keep that in m nd.

DR. HARI HARAN: | just want to make
sure, | want to support, and | appreciate you.

DR. BLOOM So while you're comng to
the m crophone, there are two comments online. One is

a question to the FDA
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"Sonmeone related a path to noving
beyond rejection endpoint to a safety endpoint or to
conbi ned endpoints, such as the iBox."

And the second just relates to you
know, well --

DR. HARI HARAN: | cannot get into the
specifics of iBox because that's currently under
review. But | can provide a probably a genera
answer. Secondary endpoints, as long as they are
predefined in the protocol and the data is
appropriately and systematically collected, will be

mentioned in the | abeling.

And but there's -- in Section 6 of any
| abel i ng, safety data is routinely cited. 1It's -- but
conparative safety clains a different issue. It
probably -- it requires a higher |evel of scrutiny and

proof, and it again, it needs to be pre-specified in
the protocol and the data.

As Dr. Belen said, prospectively and
systematically coll ected because saying, "My drug is

causing less trenor than drug X. M drug is causing
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|l ess G side effects than drug X." That's a different
| evel of claim

Ot her than that, you know, nausea,
vom ting, diabetes, henogl obin ALC, everything else is
automatically included in the |abeling, as | ong as
it's prospectively coll ected.

MR FOALER: | would just like to

conplinment Dr. Hariharan for saying that, because you

get -- you think that -- | don't know if people really
understand the full part. | don't talk about it,
because |'ve got a famly, | want to set an exanple.

But |'ve been fortunate.

But think about all the times |'ve been
hospitalized, how many surgeries |'ve had, how many
times I've had to figure it out on my own, to stay on
brand medi cation. And there really is no one out
there to stand up for us. And I tell you the truth,
and that feeling is you just feel alone. It's a
battl e you got to fight on your own.

And | appreciate you saying this

because you're speaking the truth. But again, | go
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back to | hope we have a sense of urgency after this
nmeeting, with tangi ble actions, follow up, and
accountability. Because it's not easy, even though we
may make it | ook easy. But think about the people who
are not here today. You're not hearing fromthem
And those are the ones really suffering. Thank you.

DR. BLOOM Okay. This will be the
| ast questi ons.

M5. MCCARTHY: You're going to nmake ne
cl ose? So those of you who al ready know nme know this
about nme. |'m guessing those of you who don't know ne
are just seeing ne or getting a sense of kind of how I
roll and operate. So either you're welconme or sorry.

You know, | think this cones from
probably the weary wi sdomthat we get as |long-term

patients. Now, of course, in the you know, the other

option is not necessarily a good option. [|I'mon the
ri ght side of the grass, so I, you know, ultimately
" m wi nni ng.

But | do also just realize that, you

know, | think patients that go through any mgj or

www.Capital ReportingCompany.com
202-857-3376



www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

FDA Public Workshop November 9, 2023

Page 305
health crisis, or really any crisis in life, at any
stage, | think you very quickly, you either just
becone, you know, you just take it and you roll over
and conme to whatever end you may or nmy not cone to,
or you choose to step forward and | ean in.

And so | think it's with that m ndset
that, you know, | hear things |like, "Well, we should
have had insurers here.” And | agree, | think that's
i ncredible. But if we have a bl ocker in the context
of insurers, how do we -- how do | renove that
dependency so that |I'm not dependent on the right
person, in the right room for the right conversation
to say yes to the right thing?

There's so much information, |'ve seen
so nuch data today. Has there ever been any thought
around taking either all of that data, sone of that
data, and unleashing it to the opensource comrunity?
Because by now you figured out I work in technol ogy,
think to nyself, like there's incredible devel opnent
talent that may not have biases, may not have career

I npl i cations, may not have, you know, 30 years of you

www.Capital ReportingCompany.com
202-857-3376



www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

FDA Public Workshop November 9, 2023

Page 306
know, our experiences that bias us.

Has there ever been any thought about
taking sone of this to the opensource comunity so
that we can at | east get sone initial optics, and
| ear ni ngs, and thenes that then becone things that we
can actually start to formalize?

' m 1l ooking for a yes or no, by the
way .

DR. CHAUDHRI : This actually, was one
coment in the chat, as well that we "Need to address
chal | enges of data collection if we're ever going to
go beyond one in five years."

MS. MCCARTHY: Yes.

DR. CHAUDHRI: "It's a cunbersone
process, we need better automated tools that are based
on usability with feedback | ooped to the scientific
community. "

M5. MCCARTHY: Totally agree. Data
i nteroperability, getting in at the sane place, and
have the sane, you know, |anguage, things |like that.

You got to get the ingredients in the right kitchen in

www.Capital ReportingCompany.com
202-857-3376


www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

FDA Public Workshop November 9, 2023

Page 307
order to make dinner, right.

So yes, and but again, | feel |ike
I nstead of relying on the dependency of the bl ocker,
where can we take back that control and at |east start
to kind of drive our own canoe, | guess?

DR. CHAUDHRI: If it's a quick comment,
and then I think we're going to need to --

DR. KLEIN: |'m happy to answer that
question about data collection. Amanda Kl ein,
Transpl ant Therapeutic Consortium

And we -- we within CPath, TTC has the
| ar gest ki dney transplant repository that's been
standardi zed to CDI'S, to informregul atory deci sion
maki ng. The entire process of getting buy in from
potential data contributors, executing data sharing
agreenents, and -- and curating data, and then
integrating it, and standardizing it is a |ot of work.

And as you all can imgine, you know,
everyone's very nervous about sharing data, and what
are you going to do with ny data, and who's going to

own it, and all those questions. But fortunately, the
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TDC, the Transpl ant International Transpl ant
Community, with many here that have contri buted data
to support our -- our efforts.

So if you do have interest in
| everagi ng data, whether it's fromyour own transpl ant
center, or RCT data, we have the infrastructure in
pl ace to do that, to help with the idea to inform
future endpoints, different hypothesis testing, and
what not .

So I'mglad that the process of data
was brought up.

DR. BLOOM Thanks. And on that note,
we're going to adjourn for 15 mnutes. The next
session wll start at 2:45.

(OFf the record.)

DR. FITZSIMMONS: Qur first presenter
is Dr. Peter Heeger.

DR. HEEGER: Great. Let's get that
first slide up.

DR. FI TZSI MMONS: Green button.

DR. HEEGER: This green button? There
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we go. (Good.

Thanks to the organizers for having ne
cone and speak today. We're going to -- I'mgoing to
-- we switched the order. And | think it doesn't
matter. So |I'mgoing to go first, and Chris is going
to go second.

We're tal king about Biomarkers as Part
Of an Enrichnent Strategies for Clinical Trials and
Transpl antation, and | am hoping to provide anot her
pat hway for the group to think about to get to where
we need to be. | don't have any discl osures of
rel evance.

| think everybody here recognizes that
our current approach to transplant i nmunosuppression
is largely protocol based. Some of that is dependent
on the site you are -- you -- in which you work. But
there are sone standard clinical pre-transplant risk
assessnent, |ike HLA typing and cross matching, and
some clinical risk factors, and | ots of
| mmunosuppression, including induction therapy, is

gi ven at the beginning of the transplant peri od.
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And then slowy, over tinme, depending
on your individual study site, imunosuppression has
dropped, and in this fall, you end up with a | evel of
triple i munosuppression in many places, that goes
for, you know, six to -- six nonths to however |ong
you follow.

And of course, we understand that
peopl e are heterogeneous, and this is not necessarily
the optimal way to take care of patients. And so our
goal as -- as the general nedical field is noving, our
goal is to try to nove towards inmmune individualized
therapy. And I think what where we are now is on the
| eft here, enpirical medicine, where are these people
in different colors to represent heterogeneity, one
treatnment for all of them

And | think the next step is can we try
to stratify people into one of several risk
stratification categories that tell you about risk.
And then, you can try to test for treatnments for each
group that's evidence based and may be bi omarker | ed.

And then ultimately, you'll get to
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I ndi vidualized treatnents, which nay be nore of what
Dr. Wodl e was di scussi ng, where you can | ook at
I ndi vidual T-cell clones in a patient. W're not
quite there yet. But | think the stratification
approach is actually here, and we're -- we're doing
it. So | wanted to explain that.

So just to reiterate, one of the
problems with current trial design is that you're
enrolling |arge proportions of lowrisk patients who
do not reach -- who do not reach the progression
endpoints, |like BPAR, or iBox, or eGFR, because you
have heterogeneity.

And if you could design -- define
approaches to stratify patients based on risk, then we
could pick the high-risk patients and give them
potentially, tests that a new drug that m ght be
better at preventing this endpoint, or we have | ow
ri sk patients, and we could try to take people off of
| mmunosuppression to reduce the safety profile and
make it -- make it better.

And you need to have sone sort of
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bi omarkers or clinical markers to "enrich." So what
you want to do is find an enrichnent strategy, which
m ght be based on clinical paraneters or on a
bi omarker if you have a good one, to enroll high-risk
patients or lowrisk patients into a clinical trial,
SO you're targeting that in an individual group, and
you're nore likely to identify an effect of the drug
because you have power to detect change. Right.

So there are different kinds of
bi omarkers to think about. A prognostic biomarker, as
defi ned by the FDA, would be one that can stratify
people into high or low risk, and so you just
identified a subgroup.

If you can identify a subgroup, then
you can test a predictive biomarker. And so in that
context, because renenber, this is sort of the context

of use conversation we had earlier, you can say,

"Well, is this drug, is this biomarker hel pful for
defining whether the intervention will be effective or
not." And that's a trial design based on an

enri chment, based on a biomarker, and then you follow
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the clinical outconmes. | wll give you an exanple.

Okay. So two exanples that | want to
tal k about. ©One is not directly related to the kinds
of studies we've been doing already, but it's useful
as an illustration. So there are clinical risk
factors that we use now as an enrichnment strategy in
transplantation to study the effects on ischem a
reperfusion injury.

So ischem a reperfusion injury is a
known crucial driver of poor outcones observed after
transplantation. It is -- can result in delayed graft
function, which may in and of itself, have sone
negative inpact. But just having the ischeni a
reperfusion injury is bad. And we know that because
deceased donor transplants do worse than |iving donor
transpl ants, independent of HLA types.

So who is at risk? Well, clinical
paraneters suggest that if you have a deceased donor
with a long, cold ischema tinme, or an el evated serum
creatinine at the tinme of the patient's death, or the

donor is older, or there's a need for dialysis prior
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to transplant, or the donor -- donors after cardiac
death are -- are used. Those are at higher risk.

Hi gh KDPls are at higher risk for devel oping ischem a
reperfusion injury.

You woul d not design an ischem a
reperfusion trial with every transplant recipient
possi bl e, and no enrichnment. You want to pick the
people who are at risk, right. So -- so you want to
choose the right enrollnment criteria, because |iving
and deceased donors woul d together, would dilute the
chances of there being an effect, you would then
random ze the enriched population to the experinental
versus the control arm and that would permt you to
assess the outcone in the right popul ation.

So building on sone preclinical data
from nmouse nodels and prinmate nodels, there's clear
evi dence that the conpl enent cascade and conpl enent
activation is a key nmechanistic driver of ischem a
reperfusion injury.

My new col |l eague, | just noved to Cedar

Sinai in Los Angeles from New York, | noved there | ast
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year, mnmy new col | eague, Dan Jordan, has -- has tested
the i npact of one conplenent inhibitor. So a new
drug, right, in a small, not -- not a registration
trial. And this drug is the Cl esterase inhibitor on
outcones in patients at high-risk for ischem a
reperfusion injury.

And so their enrichnment strategy was to
pi ck some of these paraneters, deceased donor, high
KDPI, long call tine, et cetera. And that was our
clinical -- his clinical enrichment strategy.

He random zed the patients into two
study arns, one got the drug at the tinme of transplant
and a second dose, the other got a placebo injection,
35 per group. And the drug was the Cl esterase
i nhi bitor called Berinert. And induction therapy was
not standardized, it was a pilot trial, just to sort
of get sone information.

And so the nost inportant finding on
this, there's sonme very inportant findings here. One
I's that delayed graft function, which is the fact that

the graft did not function within the first week post-
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transplant, that was not inpacted by this therapy.
Okay. No effect. There was a trend toward better
ki dney function at several nonths post-transplant, but
that wasn't affected either.

VWhat was affected, and it was
remar kabl e, is that regardl ess of whether you had
del ayed graft function or you didn't, the drug, Cl
esterase inhibitor, given for two doses at the tinme of
the transplant, led to better eGFR at six nonths and a
year. Better eGFR, right. So that's -- | think
that's remarkabl e on many | evel s.

And then, he followed these patients up
for three -- for three years. And in fact, when you
| ook at three years, let nme just go back here, the
eGFRs that you' ve seen on the right table were
positive, and the patient .5 change in eG-R was
positive in the people who got the drug, and fell in
the people who were in the control arm That's the
sl ope.

The eGFRs were 20 mls per mnute

better in the patients who got the drug. And then,
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there was not really significant incidence of death or
cunul ative graft loss. Actually, there was | ess graft
loss in the in the treatnent arm

So | think what's really interesting
about this is it's an enrichnment trial, right. But it
also is a paradigmshift in the way we think, at |east
from a hypothetical standpoint. W need a bigger
trial. But the findings suggest that this drug,
right, can inprove allograft function independent of
devel opi ng del ayed graft function, right.

And so our thinking about this is that
what the drug is doing, is it's not affecting the cel
deat h t hat happens when you -- when you get ischem a
reperfusion injury. It's affecting the cell's ability
to recover, which is the kind of cool way to think
about things.

And | think this drug, which is FDA
approved, needs to be, you know, tested in a |arger
trial, thinking about all this, to sort of inprove
| ong-term outcones in patients who are at risk for

del ayed graft function.
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But this is a -- so we have to
carefully define enrollment criteria, what are the
right enrichnment criteria that we want to use to pick
-- to pick for these patients, because you want people
who are at risk, et cetera. So that's a discussion
that we're having. And we're actually, you know,
putting in a study, a request to do a study. So
that's the kind of thing that nmy group is doing.

So then let's switch to bi omarkers.

Al right. And I think we need to tal k about this
i dea of what's a biomarker and what's an in vitro
conpani on di agnostic device or test.

So bi omarkers are anatonic
physi ol ogi cal, biochem cal, and nol ecul ar paraneters
that indicate or are associated with an alteration in
physi ol ogy that are of clinical significance. Right.
So that doesn't mean that they're useful just neans
that they associate wth sonething.

A surrogate marker we've al ready tal ked
about here. But that can be defined as a biomarker

that has a established clinical utility. So if it's a
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surrogate marker for an endpoint, then we woul d
repl ace that endpoint by using this surrogate nmarker.

Surrogate -- and that's what a
surrogat e endpoint would be. So biomarkers used in
clinical trials to evaluate the safety or
effectiveness of the therapy and serve as an
alternative to a traditional endpoint. So the
di scussi on about iBox result revolves around this idea
of a surrogate endpoint. OCkay.

So an in vitro conpani on di agnostic
device or test, is an in vitro diagnostic device or
test that provides information that's essential for
the safe and effective use of a corresponding
t her apeuti c product.

| think the best exanple, the easiest
one to understand is that if you're going to give an
anti -- if you're going to use Herceptin, Trastuzumab
as a therapy and bl ock breast cancer, that's an
anti body directed at the HER2 nol ecule that's found on
certain breast cancers.

So you need to have a way to test
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whet her the breast cancer is HER2 positive or not. So
there's a test, you know, that that is now FDA
approved, that allows you to say this is a breast
cancer that expresses that. And so that test is used
to define, and originally was used to enrich for the
pati ents who had this type of breast cancer to test
whet her the drug was effective. Ckay.

So is there some way to think about
that in the context of transplantation? Well, | think
before we quite get to that, you have to understand
that the FDA approval is required to use or test a
candidate in vitro conpani on diagnostic device in the
context of a clinical trial for a particular context
of use.

And i nformati on about the planned use
of this device, and its use in clinical trials, needs
to be included in an investigational subm ssion to the
FDA. And this information will then help the FDA
under st and and provi de advice on how this
I nvestigational, in vitro conpanion device will be

used to enroll subjects. Al right.
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So are there any we can use? And the
one that you're going to hear a | ot about, because
Chris Webe is going to tell you all the background
i nformation, and the one that we're using, and | think
I's inmportant to understand, is the HLA DR/ DQ nol ecul ar
m smat ch.

Now, this is not the HLA m snatch,
right? Basically, what you will hear is that this is
a way of testing, not are there one HLA DR m smatch,
or two, or right. |It's how different are the
nol ecul es? So and each one has a particul ar DNA
sequence, and we're asking how different are they?

And that difference is quantifiable and
turns out that it can stratify kidney transpl ant
reci pients into high, internediate and | ow risk for
devel opi ng post-transplant i mune events, defined as
DSA, ABMR, and TCMR.

Now, nmpbst of the data has it cones from
ad hoc analysis or retrospective -- retrospective
anal yses of patient cohorts. And prospective

validation is required to further provide evi dence
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that this approach is a valid, prognostic bionmarker.

Nonet hel ess, there's enough i nfornmation
that this this test has been submtted and accepted
into the biomarker qualification program at the FDA.

We showed in an interesting sort of ad
hoc analysis of a withdrawal trial called CTOT-19,
actually CTOT-09, not 19, that we can identify
subj ects who are at lowrisk for devel oping i nmune
events during Tacrolinus w thdrawal .

So if you take people off TAC, 50
percent of them get rejection and 50 percent are okay.
Right. And we wanted to know if that was possible to
sort of reduce the off-target effects.

It turns out, we could identify those,
retrospectively, based on the fact that they had
the -- they fell into the lowrisk category of the HLA
-- HLA DR/ DQ mol ecul ar m smat ch.

So what's needed is a prospective study
that's to test the utility of this nolecular m smatch
as a predictive biomarker. And so, as | said, it's

been submtted as a -- to the qualification program
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and that would permt it to be used as an in vitro
conpani on di agnostic device in clinical trials.

So Peter Nickerson and | have been
working on this for a while. And we've put together a
new study that's about to start enrolling. |It's
funded by the National Institutes of Health. It is
not a registration trial and it's not testing a new
drug, it's trust, | should tell you, it's noving a
drug fromarthritis into -- into this particular
I ndication, but it's doing it in an enrichnent
strategy with -- with sort of an interesting way to
try to get at sonme of the questions we've been
addr essi ng here today.

So we're, firstly prospectively
assessing the prognostic utility of this test in
ki dney transplantation. And I'Il tell you how we do
that in a second. And then, we're prospectively
testing the predictive utility of this test, and
ki dney transplantation for the defining a | owrisk
group in whom we can renpve | mmunosuppressi on,

Tacrolinmus, and switch it to another drug,
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subcut aneous Abat acept, which is simlar to bela.

But it's a subcutaneous drug that the
patients can give to thenselves, and see if we can do
that safely with the idea that we will inprove kidney
function at two years, because we're noving the TAC
and putting themon sonmething else. They won't have
rejection during this tim period. And inportantly,
we will test sone of the specific safety endpoints
t hat we've been di scussing.

So the study design is here. And it's
-- it's a big ask. There are a nunber of people in
this roomwho are involved in helping to get this
study going, and | really thank them for their
participation.

We have 15 centers that have -- this
has been funded, and we're getting the trial going.
| " m hoping that will enroll the first patient within
t he next nonth or two.

We have, you know, the FDA has gone
t hrough the protocol. The funding is all here, the

regul atory stuff is ready, so we're basically ready to
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start.

We're going to enroll 800 kidney
transplant patients, and we're going to start them on
standard i mmunosuppression. And we're going to follow
them for six nonths. And so there's a tine period
where these 800 patients will be followed, we wll
know their risk category based on a predefined risk
assessnment strategy, this nolecular msmtch. And
we're testing the cut offs, the thresholds for these
| ow, internmediate, and high. And we're going to
foll ow the patients over the course of two years to
prospectively determne the utility of this biomarker
to prognosticate risk. Right. So we have
retrospective data, this is the formal proof.

Then, the next part of this is when the
pati ents reached six nonths, six nonths post-
transplant, if they are stable, if they haven't had a
rej ection episode, if their biopsies |ook clean at six
nonths, if they don't have DSA, if they're on drug,
right. If it's the right anmount, then those

i ndi viduals will be |ooked at in terns of their
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mol ecul ar m smat ch.

We are not going to study the high
nmol ecul ar m smat ch peopl e because we want to take a
drug away or change it. W could have picked a
different trial where we took the people who were high
nol ecul ar m smatch and treated them wi th anot her drug.
That's another trial we could do and it's an
i nteresting way to think about how you m ght do a
study, right. Pick the highest risk people and add on
a drug.

Qur study is we take the |ow and the
i nternmedi ate risk individuals and we're going to
switch them from Tacrolinus to subcut aneous Abat acept
over about a nonth, and then follow themfor two
years. And what's -- and so it's a superiority for
eGFR, is the primary endpoint.

But notice, the secondary endpoints are
superiority for cognition using a specific cognitive
test that's well established, that takes a -- takes
about 45 mnutes to adm nister the test, and we're

going to do it to every patient before they start and
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after they've been changed on the drug.

And then, we're also using a patient
reported outcone neasure to see if they feel better
when they're off -- off the Tacrolinus and on the
Abat acept. And of course, you know, we're | ooking for
BPAR efficacy failure, because the hope is that we're
not going to reach the BPR endpoint, that would be --
that would actually be a safety endpoint if we had a
hi gh rate of BPAR during this tinme period.

And the other point | wll make that
makes this a novel approach is that we have hi gh,

I nternmedi ate, and | ow nol ecular m smatch. We're
taking the internediate and the | ow patients and we're
doing the swtch. So we have a built in,
prospectively planned adaptive design. So if there's
rejection, and if the rejection is in the internedi ate
risk individuals, we don't have to stop the study, we
stopped that arm and we follow the rest, and we keep
themgoing in the in the | ow nol ecular m smat ch.

And so the idea here is that we can try

to use a risk stratification approach with reasonabl e
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endpoints. Now, you could argue that nmaybe we coul d
do the iBox, too. | don't know, we have all that
I nformation, we could |ook at that. |'m | ooking at
saf ety paraneters as -- that -- that are inportant.
And -- and neasuring things that are inportant to
patients, the cognition and the patient reported
out cone neasure, using a drug that's already used for
-- for rheumatoid arthritis and shifting it over.

Now, this is not sonething that the
phar maceuti cal conpany is doing, right. W're doing
this with NIH noney, but they are donating the drug,
and they are interested in considering, if thisis a
positive study, is this sonething that they want to
nove toward | abeling and they' |l talk about that. So
| think, you know, | just want people to think about
It in that context.

So you know, ny -- | guess, | don't
really -- so ny summary and concl usi ons are not
written here. But | think the point here is that we
need to think about new trial designs, enrichnent

strategies, and using adaptive study designs to
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I ncorporate ways to -- to get the information we need,
along with, this is not instead of, this is along with
defining the right endpoints and the right approaches
t hat we've been discussing, you know, all day today.

So | want to stop here and thank ny
col | aborators, et cetera. | have to apol ogi ze; |
actually have to get out of here and get on a pl ane.
And now, Dr. Nickerson and | have the sanme first nane.
So if you can't renmenber who to talk to, just ask
Peter the question. He knows the data and he w |
answer all the questions during the question-and-
answer session later. But thank you for your
attention.

DR. FI TZSI MMONS: Thank you, Peter.

The next presentation is by Chris W ebe.

DR. WEIBE: All right. Thank you very
much for the opportunity to talk at this workshop. As
mentioned, |I'mgoing to talk about HLA nol ecul ar
m smat ch and how it mght help us in many things we've
been tal ki ng about today, and especially the | ast

tal k.
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| have no conflicts to disclose. And
"1l start by just rem nding everyone that when a
pati ent devel ops a de novo donor specific anti body
post-transplant, this is a bad outcone. W know from
this nmeta-analysis by Sharma, et. al., that a new de
novo DSA is actually associated with alnost a 10-fold
I ncreased risk of antibody nediated rejection and a
five-fold increased risk in overall graft |oss. And
one of the unnmet needs is to try to understand who are
the patients who are at risk of having this.

And in order to get everyone on the
sane page, understanding what we're tal king about, |
want you to imagine that you are this recipient on the
left, recipient wwth a DQ@B. This is one of the HLA
nol ecul es. And |I'musing DQ as an exanple here. As
sonme of you may know, DR and DQ anti bodies are the
nost commonly devel oped post-transpl ant.

And you're lucky, you have two donors
that conme forward offering you a kidney. The first on
the top is a DQB, and the bottom donor has a DQ@. And

by our traditional mechanismthat we've been using to
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mat ch for many decades in transplant, both of these
donors woul d be considered a one anti gen ni smatch.

However, as was nentioned, HLA is a
little nore conplex. We have over 37,000 genetically
defined alleles, and because they're genetically
defi ned, we can actually infer what the am no acid
sequence is. And that's what |I'm show ng you on the
bottom of the slide.

You can see for, beside the DQ7, every
| etter there represents an amno acid. And
underneath, if there's a dashed |line, that neans the
am no acids are identical. And if there's a letter,
that nmeans there's a substitution in those other
nmol ecul es.

And a quick glance at this slide shows
Using the DQ7, 8, 9 are actually very, very simlar to
each other. \Wereas on the bottom the DQ, there's a
nunmber of am no acids that have been substituted.

So the question is, how can we use this
quantitatively? And one nechanismthat was devel oped

by Rene Duquesnoy, sone tinme ago, was to tal k about
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HLA applet m smatch. And an applet is shown in the
bottomright of the slide, that red dot in the mddle
of the nolecule. This is just sinply a small cluster
of these pol ynorphic am no acids, that takes into
account the three-dinensional nature of these
nol ecul es.

And the size of the cluster was chosen
because this roughly corresponds to a conpl enentary
determ ning region on an anti body, and the anti body
epi t ope- paratope interface, which you see in the upper
| eft-hand part of the slide.

| nportantly, an applet is not the sane
as an epitope, it can be thought of as the small est
functional unit of the conplete epitope for an
anti body.

But if you think about this concept, if
we can define what all of the different am no acid
pol ynor phi sns are, and | just showed you on the
previous slide, we can. Then, we can actually cone up
with alist of what all the different theoretical

appl ets are on any HLA nolecule. And this would give
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us the opportunity to conpare any two nol ecul es.

And this is the big step forward or
advancenent because in the past, we can just say, "Are
t he nol ecul es the sane, yes or no?" But here we have
a way of quantifying that difference.

So if we conme back to your two friends,
I f you accepted a kidney fromthe DQ donor, that
woul d have resulted in 27 applet m smatches, whereas
the D@ donor, there's only two applet m smatches. So
that's a 13-fold difference in the anount of non-self-
tissue or targets that you' re exposing to the i mune
system which would be done totally by chance in the
way that we tal ked about all ocation today.

So if we take that idea and now expand
it to this cohort of about 600 patients from our own
center, here, each dot represents a donor recipient
pair. And on the y-axis, we have the nunber of
epilate msmatches. On the x-axis is just our
conventional way of m smatching patients.

And so for exanple, all patients inside

this red circle have a one DR m smatch. And you can
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see, there's trenmendous heterogeneity in the nunber of
appl et m smatches within this group. And of course,
that's also true for the two DR m smatches, as well as
t he DQ m snat ches.

And probably the nost inportant point
in the whole slide is here. For many years, we've
been using the population data that tells us that a
two DR m smatch, on average, is higher risk than a one
DR m smatch. And that is true with popul ati on dat a.

But it's not true, all the time, when
we start tal king about individual patients. And it's
al so not true when he tal ks about small trials that
m ght only have a few 100 or 1000 patients. You
really need thousands or even tens of thousands of
patients for that to be true on average.

And when we put these two types of data
and ask the sinple question, how do these nunbers
actually correlate with anti body devel opnent post -
transplant, we saw that there was a huge increase in
the AUC scores from about 0.54 to 0.58, using the

nunbers on the bottom to an AUC score of about 0.72,
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usi ng the nunbers on the top.

And this got us interested in |ooking
at this in even nore detail, which we call the single
nmol ecul e nol ecul ar m smatch. And what this is is
| ooking at the -- the applet m smatch of every
I ndi vi dual nol ecule one at a tine. And then just
asking a sinple question, did these nolecules result
I n anti body devel opnment post-transplant, when we were
doi ng serial nonitoring for these anti bodies. And we
| ooked at over 4700 nol ecul es.

And what we saw is that these scores
actually correlated very strongly with anti body
devel opment. And this allowed us to then select
t hreshol ds which we could bring back to the patient
| evel to help categorize them

So for exanple, if all of the patients
DR nol ecul es were less than 7, and all of their DQ
m smat ches were | ess than 9, we could show that those
patients had identical risk to the patients w thout
any m smatches at all. So we could conbine the blue

and the green lines there to say, okay. About 25
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percent of the patients are lowrisk. But this stil
|l eft us with 75 percent of the patients that are in
the red |ine.

So we repeated the receiver operating
characteristic curve analysis on just the patients in
the red line, and that allowed us to identify a second
threshold for DQ which we could break up the patients
again. And this is where the low, internediate, and
hi gh-ri sk groups cane from 25 percent, 35 percent,
and 40 percent.

Now, in the study back in 2019, we
showed that this system of categorizing patients,
which are called alloinmmune risk categorization,
correlated not just with anti body devel opnent, but
also with anti body nediated junction on the bottom
|l eft, and T-cell nediated rejection Banff 1a or
greater, in the bottomright.

And inmportantly, although we're not
show ng you all the tables, this -- these alloi nmune
ri sk categories were not just univariate predictors,

but al so i ndependent nultivariate predictors of each
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of these outcones.

A few years later, Dr. Ranpersaud,
working with nyself, published this paper where that
was nentioned earlier by Dr. Nickerson, where we
| ooked at the recurrence rate of TCVMR after treatnent.
And we showed that recurrent rejections correlate with
death censored and all cause graft | oss.

VWhat he didn't mention is those
recurrent rejections were also predicted by the
nol ecul ar m smatch categories. You can see here that
pati ents who had at | east one episode of TCMR were
al ready enriched for internediate and hi gh-ri sk
phenot ypes. And those who had greater than two
rejection episodes were actually enriched towards the
hi gh-ri sk nol ecul ar m smat ch.

Simlarly, we showed that the nost --
the -- the TCMR grade on that first TCWMR al so
correlated with nol ecular m smatch. Both the
borderline and the Banff 1A TCMRs were enriched
towards intermedi ate and hi gh nol ecular m smatch. And

greater than Banff 1As were enriched towards the high-
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ri sk category.

So that's all fine. But of course, we
need validation. So that's what |I'm going to discuss
here next. And | see there's a bit of a problemwth
the formatting on the slide, so I'll have to talk you
t hrough it.

But this was the first slide done in
Denver, Col orado. The colum starts with 65 percent
I's the Manitoba group, and 71 percent is the Denver
group. And these are ethnicities. The top line is
actually the Caucasians. Both groups were
predom nant|ly Caucasi ans.

Under neath that, we saw in Manitoba
that if you weren't Caucasi an, you were nost |ikely
I ndi genous or Asian. Whereas in Denver, if you' re not
Caucasi an, you're actually nost likely African
American or Hispanic. And this is inportant that I'm
going to nention this with all the validation studies,
because one of the early criticisns we had is that,
you know, Manitoba may not be representative of

this -- the U S. population in ternms of our ethnic
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br eakdown.

But you can see that, nevertheless, the
AUC scores were very simlar. The exact sane
threshol ds were predicted. And in both Manitoba and
Denver, there was the sanme breakdown, al nost identical
in low, internmediate, and high-risk patients. And in
the bottomright, you see that the alloi nmmune risk
categories were extrenmely strong, independent,
mul tivariate predictors of de novo DSA.

This is the third study to use this
met hod. This is actually from Leuven, Bel gi um
Al t hough this again appears to be m ssing on the
slide, 926 patients in this study really only need to
know the top line. Beside the 98 percent, it should
say Caucasian. And this is actually not super
uncommon in the European cohorts.

This cohort also allocated using DR
mat chi ng, and so they're actually enriched for the
| ow-ri sk patients. As you can see, 40 percent of the
Leuven group were |lowrisk patients. And this

correl ated al so, of course, with a | ow event rate.
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And you can see on the right-hand side, that even the
hi gh-ri sk group here only had about 7 percent de novo
DSA devel opnent .

But there still was a stratification
that was statistically significant, despite this being
a lowrisk cohort, with a seven-fold difference
bet ween hi gh and | owri sk.

Lastly, this is a group from Enory and
In the red box highlighted by 57 percent, that should
say African Anericans beside it. And that was pretty
unique in this cohort. Despite the fact that there
was a big difference in the rate or the percentage of
African Anmericans, you can see in the bottomleft that
Mani t oba, Denver, and Enory all had very sim|lar
breakdown in terns of the nunber of patients that fit
i nto each risk category.

And this was a Tacrolinmus, bel atacept
conmpari son study, and a propensity matched
retrospective study. And you can see the Tacrolinus
cohort behaved just |ike the other three cohorts,

which are all Tacrolinus based, with | ow,
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I ntermedi ate, and high all statistically stratified.

And then the bel atacept cohort, you can
see that the high-risk group was significantly
different fromthe other two.

So the other one of the other
criticisns we received early on was that, are we
really sure that low risk nmeans |ow risk? In other
words, is it possible that sonme applets m ght be nore
| nportant than others? And aren't you concerned that
this mght actually |ead to anti body devel opnent ?

And so far, what we've seen in these
four studies conmbined, is that we have over 2300
patients, 33 percent of them can be defined as | ow
risk. And so far, the rate of de novo DSA devel opnent
that's been reported is between zero and 2 percent.
And | should point out that two of these studies have
nore than five years of foll ow up.

It's also been true in the |iving donor
cohorts. It's just the slide fromthe National Kidney
Regi stry Website, where they've been using this exact

sane nethod for a couple of years already, to help
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allocate living donor transplants. And what they've
shown is so far in their one-year data, the |lowrisk
group has a 0O percent rate of de novo DSA, not unlike
the other studies | showed you.

So how does this stack up as a useful
bi omarker? Well, it's fast, it's certainly
I nexpensive, and w dely available. | haven't said
this yet, but I'"mnot the one who devel oped the
sof t war e. ' mjust one of the users, but it's been
free to downl oad ever since its invention by Rene
Duquesnoy.

It's fast. We've actually trained our
own HLA | ab techs to provide this data to us in the
m ddl e of the night, in five-mnutes tine. And al
you need is the baseline HLA typing, that we all do at
our transplant centers already.

That al so makes it, of course, non-

I nvasive. |'ve showed you that it's statistically
quite robust and it does correlate with things that we
care about, like T-cell nediated rejection and

anti body nedi ated rejection.
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It certainly has biologic plausibility,
because we're just |ooking at differences between the
donor and the recipient at the nolecular |evel. And
it's available at tinme zero of the transplant, which |
think is an a really inportant point.

If you conpare it to sonme of the other
bi omar kers that you' ve either heard about today or at
previous neetings, things like inflammtion on a
bi opsy, or de novo DSA devel opnent, or cell free DNA
Al'l of these things are actually neasures of
all oreactivity or injury of the graft.

But if we want to be able to prevent
t hose things from happeni ng, we have to have a way of
stratifying early, post-transpl ant.

So to summarize what | think |I've said
so far, HLA nolecular msmatch is just a nore precise
way of evaluating the degree of nm smatch between
donors and recipients.

| showed you sone data to show t hat
nol ecul ar m smatch is a prognostic bi omarker of de

novo DSA devel opnent, of TCMR, including borderline
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and recurrent or persistent TCMR  And of ABMR

And that nol ecular m smatch is
I ndependent of recipient age and i nmunosuppression. |
haven't really had time to show you the tables, the
multivariate predictors to highlight that. But if you
have a chance to read the studies, you'll have a
chance to see that.

And so how could we apply that to what
we' re tal king about today? Well, certainly for
clinical trials, you just saw an exanple by Dr. Heeger
how this could be used in a stratification and
adaptive design trial. And as he nentioned, this
could certainly be used in enrichnment strategies for
either high-risk patients or lowrisk patients.

"1l just nention that this could al so
be used in nmonitoring. In fact, we just published a
study in the |ast nonth, where we showed a strategy
where we could take this concept and nove it forward,
and we are noving forward already in Manitoba, to
apply what we already know, to try to reduce the

intensity of nonitoring. Because nmany of these things
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that we nonitor for post-transplant, |ike DSA, or
hi stol ogi c nonitoring, or many others, are both
expensive and tinme consum ng, and probably shoul d be
targeted towards the patients who need them the nost.

So with that, I'll say thank you for
your tinme, and I'll answer questions at the end.

DR. VELI DEDEOGLU: This session is open
for discussion. And Kevin Fow er has joined us on the
panel for this discussion, as well.

DR. BLOOM My question is, does the
strategy for risk stratification to enroll in a trial
which the last two tal ks were about? Change our
di scussi on around the right endpoint?

We were tal king the whol e norning about
what's the right endpoint. So | get it that
enrichnment is better for your power and everything,
but are we still struggling to find the right
endpoi nt ?

DR. VWEIBE: So how would | answer that?
| think it's both. Wiy wouldn't it be both? | think

we need better endpoints, and --
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DR. BLOOM But do we need --
DR. WEIBE: And --
DR. BLOOM -- different endpoints for
different enrichnments?
DR. WEIBE: Well, | would say we need

good endpoi nts, dependi ng what your trials trying to
achieve, right. But we also need ways of targeting
the trials to patients and drugs to patients who

actually need the drug. So | think it's both. |

woul dn't say it's either or. | think it's both.
We shoul d be -- we should be com ng up
with new endpoints. Absolutely, Mchael. And we

shoul d be doing that in the in the trial designs we're
devel oping. But we should also, | think, be trying to
nove towards sone nore personalized nedicine than what
we' re doi ng.

And | think, you know, Peter's study of
i schemi a reperfusion injury, huge problem | think in
all of our progranms, where we need to targeted therapy
to bl ock or repair kidneys better, that are going to

have that insult to them
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And what was the endpoint? It was
eGFR. It's the sane endpoint we're tal king about. In
essence, you can say iBox is an endpoint. iBox is
eGFR pl us ot her things.

So | think we need both. W need trial
designs that are targeted to patients who are going to
benefit specifically froma drug that we're going to
use. And we al so need endpoints that are going to be
better than what we have currently.

DR. BLOOM So is it that then, a bit
of a chicken and egg? Do you first have the drug and
you risk stratify for the drug? O you first risk-
stratify, and say, "Wat drug can | use?" And
t hi nk, endpoints, like -- like the iBox has the data
available that it works in ABMR, when it's risk
stratified, and TCVMR when it's risk stratified.

So what -- what -- |'m not disagreeing
w th you, but what's the sequence here for the path
forward? Where do we put the call to action first?
Is it we need new conmpounds, and then we design the

enrich trials? Do we have a patient popul ation of
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greatest need?

DR. KUVAR: Maybe | can respond froma
regul atory perspective. | nean, where does this HLA
nol ecul e or based risk stratification fit into the
schenme of primary endpoi nt discussion? | believe
that's -- that's the main question.

And ny answer to that, froma
regul atory perspective is, one of the conplaints and
one of the limtations in designing trials with the
current endpoint is the scarcity of the events in that
trial. So this risk stratification-based enrichnment
has the potential to solve that problem

If we can enroll higher risk patients
into a trial, it is likely that the event nunbers
rates will increase and making that trial feasible and
maki ng that existing endpoint usable again. So that
was our point.

MR. FOALER: Thank you. | just want to
make a comment. And | think, obviously, Peter, |
think this work is inportant. But can | also maybe

give you a boots on the ground perspective, too, is
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t hat what happens within an innovation in the
transplant community, it's not equally accessible. So
for exanple, in the United States, National Kidney
Registry controls a lot of that. Many patients aren't
even aware of it.

So | would just ask, this goes back to
what Dr. Mengel said earlier, too, is | think we have
to think about this in terns of how we're going to
reach the nost people and benefit fromthis
I nnovation, right. 1"'ve just asked you to think about
t hat, because a lot of tines that's not covered in
t hese conversati ons.

And so for exanple, who's
di sproportionately inpacted by kidney di sease?
African Anericans, right. And so are they going to
have access to this? And I'll just tell you this.
| " ve had conversations with many of them that many of
my even acquai ntances, African American acquai ntances,
t hey have no idea what the National Kidney Registry
I S.

So I"mjust -- just putting out,
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anot her perspective. Thank you.

DR. FI TZSI MMONS: Dr. Mannon?

DR. MANNON: |I'mgoing to -- | have a
coupl e of questions. So one is just a know edge
question, Chris and Peter, because you both -- you're
the only HLA people in the room and |I couldn't tel
onl i ne.

So does this applet msmatch require
hi gh resol uti on genotyping? | understand it's very
quick to do the mat chmaker and ny daughter could do it
or her boyfriend, you know, whatever. | would say
sonet hing el se, but then it would be inappropriate,
so.

But the question is, is do you need
hi gh quality match, you know, typing to do this?
Because like in that paper that you refer to, ny
recollection is you did inputation, and then you did
sone special additional typing. And so if we're going
to be tal king about a trial and doing this, | presune,
and | can't renenber because we've been working on

this study -- your guys' study for so long. Are you
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going to do the high resolution typing on everyone?
DR. WEIBE: So we are doing the high-
resolution typing. What | wll say is that nost | abs
in the U S., now have noved to high-resolution typing.
And when we | ooked at the centers that are going to
participate in the trial, of the 15, | think 13 or 14
are doing high-res typing, now as their standard of
care.

They're doing it |largely because they
do it for bone marrow, they support bone marrow and
solid organ transplants. So in fact, the fields noved
to high-resolution typing.

In terms of the ability to inputate, in
fact, we've done conparisons of inmputation to high-
resolution typing with NGS. And if you do it in a --
in a very thoughtful manner, it's actually identical,
t hat doesn't change the data.

So it is a point of lab, like you're
tal ki ng about in NKR, but actually all labs in the
US., | wuld say, have really noved to have this

t echnol ogy avail abl e.
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DR. MANNON: So | would say that |
| istened to other HLA coll eagues, and |I'm not sure
they're as unified about this applet m smtch. And |
t hi nk the FDA needs to be aware.

And to foll ow up Kevin's point about
African Anericans, | cane froma center where two-
thirds of our recipients were African Anerican, and
three-quarters of our waiting list are. These
I ndi vi dual patients have high | evels of nolecular
m smat ch.

And so | don't see how -- | think an
enri chment strategy based on | owrisk, high-risk,
think it's got potential to be problematic, and to
limt access of our African Anmerican patient
popul ation to trial therapy.

DR. NEWVELL: | was just going to follow
up on Mchael's point. And | think many of you were
at a neeting just between the TTC and the FDA, and |
can't renenber what it was. |'mgoing to guess '18,
*19. It was when we were trying to figure out the

context of use, and the FDA pointed out to us that we
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wer e confused.

They said, "lIs what you're proposing
the iBox for to risk stratify? O is it as an
endpoint?" So | think the two are sonewhat different.
And it seens to ne the greatest use for a tool, |ike
an endpoint, if you were to conbine M chael's question
and say, "What's the role of an endpoint in risk
stratification?" It would be too high.

And what the FDA suggested, if you want
to use it for risk stratification, use it to risk
stratify high-risk patients, so you can get a year,
say, "Who's the high-risk patient because we want to
enroll them" and enrich for the event rate, so we
don't have to enroll so many subjects who won't have
good out cones al ready.

So | think, you know, it's confusing.
| think that the real, unmet need for us is to
identify high risk subjects who we can't treat the
sane way. |If we're going to give nore
| mmunosuppressi on, we should be sure we're giving it

to the right people, and the iBox could help with
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that. Although | would say that's totally separate
fromwhat the TTC is proposing as its primary use. It
took us a few years to figure that out.

DR. WEIBE: | do agree with you, Ken.
| think we should be stratifying for the high-risk
I ndi vidual s, and actually, given that they'll have
hi gher event rates, and then you can actually very
effectively and rapidly determ ne whet her your new
agent is going to be effective or not.

DR. NEWELL: So all | was going to say,
and we propose sonething like this once, but then you
could take the iBox and say, "Who's predicted to have
a poor outcone at five years,"” and we will random ze
themto a therapy with the hope of seeing nore events
and identifying strategies that prolong graft survival
I n that popul ation.

DR. KUVAR: Peter, regarding the high-
resolution typing, | don't think it's been done with
all of the transplant progranms, just really for
di seased donors. Recipients, it's done very well,

because it's not an energency.
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The problem when it conmes to the trial
is currently with the nautical mles, where at |east
in United States, 65 percent of the kidneys are being
shi pped away fromthe center to a different center.
So that will create a problemif it is not uniformy
adopted by all the organ procurenment agency or the
cl osest transplant programto do high resolution for
donors.

Recipients, it's very easy. | think we
got to keep that in mnd. O perhaps, do a survey
t hrough Archie, make sure that can be inplenented to
as -- as many centers as possible before we think
about the trial.

DR. NEWELL: 1'd just like to go back
to the point about the African Anerican conmmunity and
ot her groups that have been marginalized in kidney
care.

Just as we go forward with all this,
right, 35 percent of the people that are in dialysis
are African Anmerican

Every friend of mne that's African
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Anerican has been in dialysis, even though he had good
heal th i nsurance, prior to transplant.

So when we're thinking it'd be about
t hese innovations, | would just nake sure are we
t hi nki ng about this thoughtfully? Are these
I nnovations going to benefit just people |like nyself?
O are they going to be nore widely distributed?

And -- and | think that's a, you know,
| think that's a really inportant pillar that we have
going forward to make sure that everyone benefits from
this going forward. And that that stakeholder is
around from the beginning. Thanks.

DR. VELI DEDEOG.U. W have one question
fromthe online |ine audience. W have only one
guestion. | will -- 1 think it's partially answered
during the course of the presentation, but | believe
this is in regards to Dr. Heeger's presentation.

And the question says, "Can you explain
how risk stratification enable |eaner trial designs?
Ei ght - hundred patients in the explained, Dr. Heeger

mentioned is a huge trial. |Is this because you are
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targeting the lowrisk and nol ecul ar m smatch
pati ents?"

DR. NI CKERSON: You know, the 800 was a
sanpl e size that was being used to validate the
prognostic value of the of the -- of the nolecular
msmatch. So within the trial design, it's a subset
analysis for a portion of the patients that are going
to be random zed.

The -- the 800 is required to have the
val i dation set for the biomarker.

DR. FI TZSI MMONS: Maybe | coul d ask one
guestion of our FDA colleagues on this topic. Could
you coment for everyone how we woul d handl e the
conpani on di agnostic portion of an application if we
had this type of test coupled with a new therapy? And
t hen, how al so that would inpact labeling if we're

only |l ooking at a subset of patients?

DR. VELI DEDEOGLU: | will try to answer
this question. |It's -- Well, conpanion diagnostics
are -- it's we have a special guidance for that. And

the review process for conpani on di agnostics are
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conducted hand in hand with relevant centers.

For exanple, it's for the devel opnent
of a drug, a test is needed, or a test is devel oped,
that is reviewed in collaboration with the Center for
-- Center for Devices, which is CDRH.

And the equivalent of IND at CDRH is
| DE, Investigational Device Exenption. And whether an
I nvestigational device exenption is needed for that
test, which is also considered to be a device, depends
on the risk level; whether it's a non-risk, non-
significant risk, or significant risk device. And
that is decided in collaboration with the CDRH, wth
CDER and CDRH col | abor ati on.

And there is also another section, if
you | ook at the guidance, it's under -- if you |look
for clinical trial essays, there are special
provi sions. And the bar is sonmewhat |ower for
clinical trial essays. And if a test is |[imted to be
used in the trial, and not the all for commerci al
pur poses, the requirenents are | ess stringent.

So | don't know if | have been able to
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answer .
DR. FI TZSI MMONS: Thank you. Dr.
Mal donado.

DR: MALDONADO. Hi, Angel a Mal donado.

If we use enrichnment tools to design a clinical trial
to stratify patients into the highest risk, noderate,
or lowrisk, and we denonstrate benefit in the highest
risk, would it then just preclude our |abeling to just
t hat subset of patients and we couldn't apply it to
patients with a |ower-risk, such as noderate?

DR. NIKOLOV: This is Dr. N kolov. So
maybe | should start by saying that our expectation is
that a drug will be devel oped for the broad popul ation
unl ess there is a specific reason, scientific reason
to narrow the patient popul ati on, whether that's based
on nmechani sm of action, or potential risk, which my
require, you know, nore refractory or severe patients.
So in that sense, the expectation would be that it
woul d be the broader popul ation.

Now, if you stratify patients, and you

identify a patient population that could potentially
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benefit better than the other groups, ultimately, the
data that you would generate would informthe benefit
risk to decide what will go in the | abel or not.

So if you studied a nore narrow patient
popul ation to support the benefit risk in that patient
popul ation, this is what will end up in | abeling.

Al t hough we woul d encourage, you know,
If a drug has the potential to inpact the broader
patient population, that that's how it shoul d be
devel oped.

DR. MALDONADO: Thanks. | guess we had
t he sanme questi on.

DR. NI CKERSON: The ot her conmment, |
woul d say is, | actually think that we don't do
stratification prospectively to allow ourselves to
have an adaptive design in our trials.

So while you mght start off trying to
treat everybody, which is I think what we should be
trying to do. But if you stratify, it gives you the
option that when you see an event rate that's

happening in differential between two groups, that you
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can actually continue the trial and the group that's
benefiting -- the subgroup that's benefiting. And I
think that's | audable for patients.

So the trial that Dr. Heeger talked
about, that the NIH had funded, where we were trying
to take stable patients and take them off Tacrolinus.
We had to stop the trial because they weren't
stratified. So everybody stopped, right. And there
was patients who were not on TAC, who felt great.

But we had to stop the trial. And had
we stratified, we would have actually had the option
of stopping the group that was obviously | osing
ef ficacy, but continuing on the others that were
denonstrating maintaining efficacy. So that was a
trial design problemfromday one. That actually
meant the trial stopped right away.

VWich | think if you're thinking about
devel oping a new drug, yes, we're trying to get it to
work for everyone. But if you stratify, you actually
have the option of winning for a subgroup. And that

actually may benefit the subgroup substantially.
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And they, actually, you know, then you
have a drug that's in the market right now |If you
don't do that, then what you end up with if you fail
I s you have nothing, right.

DR. FI TZSI MMONS: Thank you. We'd |ike
to close the Session 4, in terns of personalized
medi ci ne enri chnment and nove on to Session Five
directly, which is the workshop takeaways and w ap up.
And there are panelists that will be com ng forward
and sonme of us will be stepping down.

DR. NI CKERSON: Paul , are you still
there, online?

MR. CONVAY: Hell o.

DR. NI CKERSON: Good, good to see you.

So at this point, | think what we
wanted to do was really to have what -- what's the
t akeaways that the group is hearing today? |If they
were -- if I was to go around the room and ask the
group in the panel, which | think it's a broad -- a
broad group, what were you hearing today? And what

woul d you be advi sing going forward?
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Because | think this is really, you
know, we've heard a lot of information. There's a | ot
of been great discussion, great data. But | think
what we're trying to hear is, so what would -- what
was your takeaways from today?

And maybe | can start with the patient.
Mol Iy, you're here.

MS. MCCARTHY: | have notes. How | ong
do I have till?

DR. NI CKERSON. Well, we have 40
mnutes. So | think we, you know, we said we'd go to
4: 25.

MS. MCARTHY: That sounds |ike an
offer, right there.

Just a couple of comments. | think,
you know, obviously having had a coupl e of
conversations with other people, both professional as
well as the patient lay comunity, | don't know t hat
we were really clear about what were we going to spend
our time on today, and therefore not entirely sure

what to expect.
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So | think in the absence of that, as
we' ve al so gone through the day and had sone
conversation, we've cone up with our own action |ist.
So | don't knowif that's exactly in what you're
| ooking for. But just to give you a line of sight
into this.

| think, you know, again, having known
Any for quite sone tine, Any and | actually spoke at
t he ClI AT event several years ago, which | think is, at
| east at that point, one of the first times patients
were very openly brought into conversations and into
the inner sanctum of nedicine.

So with that, thank you for letting us
conme along and tag along. And it'll be interesting to
see if we're invited back next tine.

But at that time, | think Any and |
really kind of fell into this statenment and senti nment
around, you know, for patients, gratitude is not
perm ssion for the status quo. And | think we have
reflected that tine and again, in a variety of words,

and tones, and gestures at tines.
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So with that in mnd, | think, not
really having a sense of what the next steps would be,
several of us have kind of come together in
recognition of we're feeling a simlar kind of call to
action. Not just because we want to see progress, but
also to kind of carry our part of the water to
denonstrate our gratitude to help the professional
communi ty.

It's easy to point fingers, but | think
anytinme you point fingers, you need to back that up
with an offer to pitch in.

So with that in mnd, | think what we
wer e tal king about, and what we have planned to
reconnect next week on is, let's identify fromthe
patient point of view, three potential things that we
want to explore. |deas, maybe it's sonme kind of
research, is it some kind of |ow hanging fruit
representative of a crawl, wal k, run type of | earning
opportunity.

And let's put together sonme kind of a

hack, right. Technology is out there, it's readily
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available. | would invite any of the team nenbers who
are with us today that are here froma university
setting that have conputer science departnents. |
know there's a big one in Nebraska, hint -- hint.

Maybe there m ght be an opportunity
that we could reach across the aisle a little bit and
t hi nk about focusing on three scenarios that we really
want a pressure test, do sone kind of a hack
I ncl usive of both the lay comunity as well -- as well
as any other willing participants. Conputer science
students would love this thing, so happy to bring them
along. And let's use that to see what we | earn.

We probably aren't going to solve or
di scover the next big thing, but we'll probably figure
sonet hi ng out that becones actionable. And | think
that's part of where, you know, when | do a | ot of
advocacy work in this context, sonme of the pushback |
get is, "Well, transplant is small. It's a relatively
scoped -- well scoped comunity."

That's true. But | also think that

it's a highly conplicated field of nmedicine, that I'm
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hopeful that not only can we find a few insights that
we can act on, and grow on, and continue to |earn on
to inform additional research. But | think anything
that we can solve in the -- in the context of
transpl ant represents patterns that we can extract to
really apply to the National Health System

So |I''m hopeful that anything we invent
and investigate now hel ps that which we're talking
about today, but also can set precedent for sonme new
ways that we can rethink how we're running innovation
in a space |ike this.

So again, we can kind of bring back
sone value to the professional teans that have
literally saved our lives. So, for anybody el se that
had t hat conversation, feel free to keep me honest and
in check if I've over or under indexed on anything.

DR. NI CKERSON: Thanks, Ml ly. Paul.

MR. CONVAY: Well, it's been an
i nteresting discussion and | think it's an inportant
one that we've had.

| think fromthe standpoint of the
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Anerican Associ ation of Kidney Patients, we're
i ntensely focused on an issue that we term " Gover nnent
determ nants of health." And governnent determ nants
of health are those things that agencies either do
i ntentionally, or inadvertently to either pronote the
patient interest, or to sonmehow forget the true anchor
of the patients they serve.

We hope that's not the case. But we
believe in the school of trust and verify. So there
are a couple of things we're going to be | ooking for
here. And this is not about pointing fingers, to be
very clear. This is about accountability and
t ransparency.

So as advocates, and as a comrunity
patients, and doctors, and transplant surgeons, and
medi cal societies, and i ndustry have worked very, very
carefully for over 15 years to inpact national policy
and set up a structure for success.

And | think it's been very clear, it's
across multiple adm nistrations, it's bipartisan, and

it's conpelling. You have a President of the United
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States, who just -- just a nonth ago, actually stood
at a podium and signed legislation that transfornmed
t he Anmerican transplant system

And one of the things he said was this,
"Current statistics show that Anmericans belonging to
m nority groups nake up nearly 60 percent of those
waiting for an organ transplant. Although a
transpl ant can be successful, regardless of the race
or ethnicity of the donor and recipient, there is a
greater chance of |onger-term survival for the
recipient, if the genetic background of the donor and
reci pient are closely matched. "

There's a reason why |I'mbringing this
up. |It's because you have a President of the United
States that just a nonth ago was focused on |long-term
outcones. And that's been true for the past three
presidents of the United States. It's true in the
Congress with | egislation.

And so we go back to the core issue
here, of to what end is this neeting? And the focus

of this neeting nust be how are we reducing Anerica's
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waiting lists, and nmaking certain that people who get
the gift of life can keep it as |ong as possible.

And in that intersection of policy,
science, and patient interests, is the FDA. And
whet her or not the FDA is maintaining a barrier or
renmoving a barrier that spurs greater innovation and
advances the patient interest, is the question.

And | think after today, we're a little
bit unclear. Because it's a fantastic discussion. |If
this were the first tinme we were having this kind of a
di scussion, it'd be fantastic. | mean, honestly, we
woul d do a press release, and we say this is
absolutely trenendous. But it's not, it's the fifth
meeting in eight years.

And at a certain point, people need to
ki nd of get their act together and decide what is the
next step? So let me just put iBox on the table. The
Ameri can Associ ation of Kidney Patients is formally
endorsing the iBox as a step forward. That has great
significance.

Qur organi zati on encouraged people to
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attend the neeting today. For FDA, you should
understand if you have hundreds of people that sign up
for neetings, including congressional staff, that's a
signal that there's traction, and there's
organi zation. So | would carefully deliberate what
the merits are and sort out what is noise and what is
reality in terns of what got discussed in terns of how
It advances the National American goals of reducing
transpl antati on and re-transplantati on and getting
that |ist down.

And it's kind of a m xed bag. It's
good today that we heard that the unnet needs of
patients are being addressed. That's fantastic. What
about the needs of the taxpayer? What about the needs
of organ donors? What about the needs of dialysis
pati ents who have yet to have the opportunity of a
transplant? And what about the needs of transpl ant
reci pients?

| say this as sonebody who has served
under four presidents and four governors. | have a

ki dney transplant that |'ve nmaintained for 26 years.
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|'ve taken over 165,000 pills. The folks |I used to
cone to Washi ngton and advocate with 10 years ago, and
five years ago, a lot of them are not here anynore.
And the reason why is because of the nedicines they
t ake, status quo.

And so in a sunmary coment, |'d say
t hat today was a m ssed opportunity, because there's a
|l ack of clarity on what got acconplished and where
we're going. And because of that, | think one of the
bi ggest takeaways, really, is for another stakehol der
here, which are the elected officials that oversee
FDA.

We're going to encourage themto take a
cl oser | ook at process, and results, and deliberations
fromthe standpoint of their interest as el ected
officials, and the patients that they represent, their
constituents. [It's why we went to Capitol Hill on
Oct ober 19th, because we did not have confidence about
where this is headed.

And it's unlike other divisions of the

FDA, to be very honest with you. The device side of
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t he FDA has | eaned forward into the patient community,
t hey have created the science of patient insight data.
Thi nk about that, a division of the FDA created that,
it has been recogni zed by the WHO, by the EMA.

We don't see that sane type of
equi val ency on the drug side. And quite frankly, we
don't see the sane sense of urgency. |It's not a
di sparagenent of anyone's public service. |It's just
that the tenpo is not keeping pace with national
policy. The tenpo is not keeping pace with patient
i nterest and where we're organi zed, and it's keeping
pace with the interest of this industry and others to
pronot e i nnovati on.

So | think after this neeting, one of
t he bi ggest takeaways from FDA is to go back and think
where are we? \Where does our activity line up on the
nati onal stage with presidents, with the Congress, and
with the key constituency that FDA serves, and that's
pati ents. Thanks.

DR. NI CKERSON: Thanks, Paul.

|"mgoing to turn it over to Ros.
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DR. MANNON: | have a very sinple
recommendati on. A qualification plan was submtted by
the Transpl ant Therapeutic Consortiumto FDA. How
many nonths ago? Two and a half. Two-hundred and
thirty-five pages, nearly 1000 references, five or six
years of data harnonizati on, DUAs, analyses. And I
think it deserves to be reviewed and to, you know, |
don't think there was anything here today that was
di scussed that would change ny mind if I, you know.
That's nmy recommendati on.

| think there was a | ot of noise, a |lot
of information, nechanistic studies, things that are
prospective that haven't been studi ed before for
enrichment. | think the bottomline is, this exists,
and it needs to be reviewed, otherwise, don't invite
me back to the next neeting. And in fact, maybe |
wll retire out and sit on a sunny beach. Well, they

won't have beaches.

But in all seriousness, | have to
support ny patients. | agree with Paul, |'ve seen too
much difficulty. And again, | have to advocate for
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t he general population on the waiting list that's, you
know, not getting access. W' re doing all this pie in
t he sky discussion, and we just need to nove this
forward. It doesn't -- it takes time to reviewit.
But that's all we're asking, is taking the tine to
review it and what el se do you need from us?

DR. NI CKERSON: Ken?

DR. NEWELL: | think what | heard today
Is a very clear expectation from patients and
practitioners that we have to find a way forward. to
say it's difficult or to propose things that are
I nteresting, are feasible, but are not inplenentable
in the near future, is no | onger acceptable. W've
done that for several neetings.

And so | think the next neeting in four
years, it should be we identified sonething, we noved
it forward, and this is where we stand with it today.

| think that for too |ong, we have

al ways fought with each other. Ros will have an idea,
and 1'll say, "That's good, Ros, that's good. But
don't do it now I1've got a little bit better idea."
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And it just keeps kicking the can down the road.

| think with the TTC, we spent probably
t hree years just going through saying what do we have
enough data to put forward that is a potential tool?
And certainly, it's not a perfect tool. It doesn't
have to be, it just has to be better than what we have
t oday.

| think Bill and Amanda have nmade a
very clear argunent that if we cane today, proposing
here's the data and support of biopsy proven acute
rejection as basically the primry endpoint, right.
Because it's not death and graft |oss. Those are
vani shingly rare. You would say, "There is not enough
data to support this as the primry endpoint.”

So | think what Ros was al so saying is,
we're not saying it's uninportant, we're saying it's
yes, and bi opsy proven acute rejection is inportant.
But it's no | onger when you tal k about enrichnent, a
frequent enough event that we can power studies around
it.

VWi ch nmeans if a pharnmaceuti cal

www.Capital ReportingCompany.com
202-857-3376



www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

FDA Public Workshop November 9, 2023

Page 377
conpany, and | know several that will potentially not
devel op agents that were nentioned, because there's no
regul atory path forward. To devel op an agent,
spendi ng years, nultiple phase two and three studies,
and then say, "I can now say |'ve got an agent that's
as good as Tacrolinus,” is not going to help.

| think, you know, while | was sitting
here, | got sonething about new conbi natori al
t herapies in nelanoma breakthrough. And it's |ike,
are you pouring salt on the wound? They're -- they're
inviting me to a webi nar about new t herapi es, because
t hey have new ways of doing it. And then, these new
regul atory pat hways encourage people to invest in
potenti al agents.

And so | think we're being called to
say, it's not good enough to say it's a tough problem
we need to think about it, give us a little tine to
refine our ideas. And | would suggest that we're
sitting here saying, "What do you think, Ken?" "What
do you think, MIlIly?" "Wat do you think, Ros?"

There were what, | forget, sonebody can
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correct nme, but like 800 people who attended this
virtually or whatever. | would say a survey should be
sent out to everybody who registered for this neeting,
sayi ng, you know, here's sone potential unnet needs,
how do you rank then? Here's sone path forward, you
know. Do you, you know, what -- what did you hear
t hat resonated with you? Because it's a shane that
all these people spend all day listening to us, they
can't really coment. And then we will, in the end,
deci de what we think the takeaways are.

So and | think either the TTC or the
ASTS, |I'Il speak for them W'd be happy to help
facilitate the survey.

DR. NI CKERSON: Thanks, Ken. M chael ?

DR. MENGEL: |I'mlike listening to
Paul . | think there is an aspect which we didn't
di scuss today is, we -- our traditional setting of

trials forces us to collect |arge nunbers of patients
and enroll themfor a long tinme before we cone to a
decision that trial failed. And that essentially

bl ocks the cohort we can study and use to approve new
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I nnovati on.

And | think sonmething |ike the iBox as
a surrogate woul d accelerate the tinmefrane of
assessing innovation, whether it works or not.

| ndustry always tells you when you neet
with them tell us to fail a product early. So -- so
there is another aspect to advancing the field and
being i nnovative, is by having tools and setups to
make non-prom sing conpounds fail quickly.

And with that, nove on and trial the
next one, especially when we risk stratify in small
cohorts. We need an answer, we need a signal fast.

Because there is limted funds. And
that's to nme, | think that's a main barrier for to
invest in the field to I ook for innovation, because it
I's such a nountain to clinb, and cost so nuch, and the
risk, and the potential return of investnent are then
not there anynore.

And -- and why would you go into
transpl ant, when you can trial your anti-inmmuno-

bl ocki ng conpound and nmany ot her di seases with way
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| ar ger cohorts?
So | think there is -- there is not
only -- we all hope, of course, that the next trial is
successful. But there is value in knowi ng faster that

sonet hi ng doesn't work.

DR. NI CKERSON: Thanks, M chael .
Kevi n.

MR. FOALER: Yeah. So first | want to
say thanks for the FDA for the invitation. So thank
you very mnuch.

Firstly, want to say is that | go back
to the question | had when we had Q&A, the first QRA.
| asked what's changed? Crickets, except for Ros.

Ri ght .

So I think that that -- but that that
| ack of response, of which has not changed or has
changed, says at all. Says it all.

And | go back to what, Dr. Mannon, Dr.
Newel |, you said it very well. Paul. iBox. Let's go
forward review. | nean, what type of request is that?

But | do ask this, that the patient
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community is involved with this process. That they
are a stakehol der are not excluded. And I just go
back to what, you know, ny dad said to ne. | don't
put any stock in what people say. All | put stock is
what | see.

And so |'m very happy where nephrol ogy
Is going. So | now have extra energy to focus upon
transplant to hel p change things over here. So I'm
happy to hel p. Thanks.

DR. NI CKERSON: Ni col ay?

DR. NI KOLOV: Yeah. So | just want to
basically talk in support of what has al ready been
sai d. But | nmean, what we've heard over the course of
the day is that we have disheartened patients at the
| ack of progress in our field. And it's obviously has
all the, you know, these downstream consequences on
not getting other patients transplanted and inpacting
transpl ant access.

We as clinicians know that these are
not optimal therapies, and they are opportunities to

do better. We know that that's really been stale over
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the last few years. W know that the sort of
mai nt enance i mMmmunosuppression that we have, it has
done well, in many ways. But that doesn't nean we
have to accept where it is. And we also know t hat
w t hout advancing the field, it's just going to | ead
to nore of the sane.

So | also want to make the point that
the i Box has been available. You know, there's been a
| ot of work, and effort, and energy that's been
I nvested in it over the past several years, now.

VWhat | haven't heard today is a good,
conpelling reason to not use it. And | think we
really need to keep that in mnd. |If this is a
potential path forward, used in conjunction with sone

of the other traditional endpoints, then why not do

that? The worst thing that will happen is that we
find it doesn't work and we still rely on traditional
endpoi nt s.

But | would plead that you would review
t he dossier that was sent, and that there's sone

action on this to -- to nove forward so that we can
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finally get away from what we've been doing for the
past two decades.

DR. NI CKERSON: Okay. Go ahead. Go
ahead.

DR. VELI DEDEOG.U: | just want to
clarify a few things about the review process of
the -- for the qualification of biomarkers and
surrogate endpoints. W, as the transplant --
rheumat ol ogy and transplant division, in collaboration
with the University of Manitoba, organized and
sponsored this workshop.

But we are not the decision nmakers on
bi omar ker qualification, including iBox. W are anong
the subject matter experts; we our opinion is as
certainty. But there are other subject matter
experts. And we do not neke the final decision. W
make recommendati ons. And we do not decide on the
timeline for the review process.

So | just want to nake this clear, so
t hat everybody understands how t he process works.

Thank you.
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DR. NEWELL: But -- but certainly you
can speak to the unnet need, right, for new
di agnosti cs, and new drug devel opnent tools? |If you
were to say, "We don't need a new tool, we're well
posi tioned, now," it m ght discourage their review.

On the other hand, if you said, "There
Is an unnmet need, we'd like you to | ook at this and
see if this hel ps address that need,"” that would be
hel pful, wouldn't it?

My understanding is kind of a two-phase
thing. Is there a need? And if there -- naybe you
can answer?

DR. NIKOLOV: So this is Nicolay
Ni col ov again. We understand this as the el ephant in
the room But we also want you to understand that at
this point, we cannot really comment before we have
reviewed this instrunent to make a determ nation

And t he purpose of this workshop was
not so much to discuss the iBox itself, but to really
hone -- hone down on the scientific aspects of how can

we address this unnmet needs for long-termgraft
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survival. And we heard that | oud and clear that this
is on the front and center for not only patients, but
everyone el se invol ved.

And | want to nmake sure that we're
clear that we recognize that, and we are going to
consider this, you know, the use of iBox, or any other
endpoint in that context.

So again, | think I couldn't be nore
clear to say this, but we are open to consider the
| Box or again, any other endpoint that would help
informthis |long-term benefit for drug devel opnent in
t hat space.

MS. MCCARTHY: Hey, | get that, |
think, as a layperson. And | can only inmagine the
| evel of conplexity that | haven't even seen beyond
t his.

And with that in mnd, | guess, | also
kind of want to react to sonme of the coments around
li ke investing in long-termtrials and things |ike
t hat .

Again, as an outsider, | -- | pattern
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match that a little bit to |ike where can we borrow
sone practices and | essons learned in the -- in the
private sector that m ght be able to be applicable to
this context. Specifically, instead of investing in
unpteen long trials that may or may not cone to a good
end, whether it's iBox or whatever it is, you know, |
wonder if there's not places where we can think about
sonme initial kind of research, or sticking our toe in
the water, and | ooking for things |like a m ninum
vi abl e experinment so that we can have a hi gher degree
of confidence that something is going to naterialize
into a value add to patients, so that we can
ultimately speed up, and nove faster to get to nore
patient inprovenment froma |ife experience.

| just wonder if that's where, you
know, teanms |like ours, particularly that don't have
The MD and the professional experience that so nmany in
this room have, where we can |ean in and maybe try
sone things out.

We don't have the perhaps bureaucracy

to deal with or things like that, that then we can
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bri ng back sone | essons that m ght be applicable to
back you up and pushing for the patient agenda.

DR. NI CKERSON: Bill?

DR. FITZSIMMONS: Dr. N kolov, | was
wondering if you could shed any light on the tineline.
| realize that, and maybe everyone doesn't, but it's
t he BQP program under Dr. Siegel, who is here this
norni ng, who's ultimtely responsible for any
qualification package, right, for a biomarker. And
the division is -- is inportant subject matter experts
that give advice on that.

For those of us who have worked in
i ndustry, the tinmng seens fairly gray and opaque
conpared to PDUFA tinelines where we -- we understand
that the pace of the FDA review.

In this situation, it's very hard to
tell what's happening and what we can expect. So can
you, for the transplant community, give us an idea,
just in any of the subm ssions that we nake, what
could we expect fromthe FDA in ternms of timng, for

the subm ssion, the review, and the response that we
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coul d get?

DR. NI KOLOV: And you're right. This
I S an opaque process, because it is. It's not
di ctated by PDUFA negotiated tinelines. And these
projects are primarily based on, you know, certainly
t he unnmet need, but also the availability of
resources. And we recogni ze both are inportant.

| cannot give a tineline, particularly
for sonmething that, you know, could be under review,
currently, you know, what the tinmeline of that review
woul d be.

But | can assure you that the teamis
really involved in that review and understands the
unnmet need and the urgency.

| really do not subscribe to the
qualifications that were given today that, you know,

we' re sonmewhat di sconnected fromthe reality of the

si tuati on.

| don't want -- | don't take that.

DR. NEWELL: So ny only other comment,
| think there was a |ot of support. |Is if | reflect
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apart from support for iBox. The other area that |
think there was strong support was around when Bil
gave his talk on secondary safety endpoints.

And so | would really encourage
I ndustry as they design their trials, to please put in
safety endpoints in a very structured way, so that we
can actually get those into | abel indications, as
well. Because | think the clinical comunity doesn't
control that, that's controlled by the pharm
conpani es that are actually designing their trials.

And if you don't build it in as a key
endpoint along the way, it will never get recognized
in the | abel, as you've seen fromthe presentation
that Bill gave.

So | think that that's another
opportunity. And | think Bill sort of put it all
together at the end in terns of the various itens that
coul d be considered along with i Box.

The secondary safety endpoints really
shoul d be studied formally and with rigor. It would

help the community a lot, and the patients a | ot,
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because | think that's another area that the patients
really are wanting to see that being targeted.

MR. FOALER: | do want to address the
I ssue of equity in this this process. |If you're like
soneone who's on dialysis, and you've been on there
for five or six years, do you know how you find
sonmeone who has a protocol that gets you off dialysis?
It's up to you to figure that out. And that's a snall
percent age of patients.

So, | guess what I'mtrying to say is
that the system we have has been dependent upon the
I ndi vi dual sel f-advocacy and that rewards sone
i ndi viduals, and then it hel ps others.

But ki dney disease is a disease that
di sproportionately inpacts African Anericans and
people of color. That's a stated priority of this
VWi te House administration to address equity.

So as you're making this decision, and
this has been reviewed, |'d think that the context of
equity should be first and forenost to be consi dered.

If this is really inmportant to the
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Whi t e House, actions speak | ouder than words.

DR. NI CKERSON: Any ot her comrents
fromthe fl oor? Yeah, go ahead.

DR. VELI DEDEOGLU: |'m new to the FDA
|"mnot too far away fromthe clinical side. | heard
all the presentations today; they were all terrific.

If you | ook at the kidney transpl ant
allograft failure, it doesn't cone from single cause.
It can cone from anti body nedi ated rejection, acute or
chronic action, T-cell rejection, acute or chronic
action, or a combination of both. BK virus, recurrent
di sease, death with the functioning kidney from
i nfection, cardiovascul ar problens, and tunors.

So you have a variety of conditions
causing allograft failure. W are trying to get an
endpoint, or a surrogate marker, or whatever short-

t erm endpoi nt .

| would al so recommend that we need
newer nol ecul es or conbi nati on of therapies for
specific disease entities. W need therapy for

recurrent T-cell rejection. W need therapy for
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chronic active anti body nedi ated rejection, or
different kinds of recurrent disease, |ike nmenbranous
| GA, or C3G and so on

Simlarly, therapy for specific viral
I nfections |ike CWwW, EBV, and even PTLD, and those
conditions, that will help -- potentially it'll help
to inprove the long-termsurvival. That's ny coment.

DR. NI CKERSON: Thanks.

DR. BLOOM | just want to add one
thing that | thought you were going to say is
everything that Dr. Hari haran described there is a
consequence of our current inmunosuppression. That's
where we are. And that's, in large part, the main
reason we're here.

DR. HARI HARAN: Well, you know, we
don't have an immuno neter, is that right? W don't
have an i mmune nmeter to judge how nuch, to whom do we
give nore, whomdo we give less. That's a topic by
itself for a separate discussion.

| think we can say it's a consequence

of i mmunosuppression. | nmMmunosuppression is a
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necessary to maintain our allograft function. And we
are finding these issues here. W have to find a way
to solve them

MR. CONWAY: Can | nmeke one conment ?

DR. NI CKERSON: Go ahead, Paul.

MR. CONWAY: Thank you. You know, the
FDA officials there have been absolutely correct in
saying that they are not the decision mkers. And we
understand that. And we appreciate the clarification.
| think we all understand that.

You do i nform process, though. And I
just want to nention a story to you very briefly, from
a former FDA official, that was profound. Dr. Carolyn
New and, who worked at CDRH. And about five or six
years ago, Dr. Carolyn New and was with a bunch of
ki dney patients in Nashville for a conference, and
then she went out afterwards toward the city of
Nashvill e, had a great time, had dinner.

And she told us this fascinating story
about the inpact on her, as a young scientist and

researcher, at NNH at the tine, in the |late 1980s.
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When HIV patients were chaining thenselves to the
fence, and under the threat of arrest, the NIH
director correctly intervened and welcone themto the
conference table at NIH to have a conversati on.

And she told nme that the thing that
kept her in public service, and kept her in science,
and got her engaged in H'V, were the stories that
patients told her around that conference table about
t he burden of their disease, and what they hope for
future patients. Because they knew there was a fuse
and a limt on their life. They knew they were going
to die.

That shaped the trajectory of her
career. She stayed in the federal governnent. W had
t he honor of giving her our first National Federal
Public Service Award from the Anmerican Association of
Ki dney Patients. And that story has never |left us.

And so | think what we're saying and
conmuni cating as a patient popul ation that knows we're
at risk, that bears the cost of the status quo, is

this, any neeting that you're in, in any decision that
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conmes across your desk, just give us the assurance.
And we know that, because you have good hearts.

But whenever there's an opportunity to
rai se the voice of those who are not here, and who
advocated and who are no | onger alive, if you could,
just raise that voice in that perspective, in that
nmonment .

We know you're not the decision makers,
but we know you work with those who do. And the
di sconnect of the agency, | think sonetines, on the
drug side, is it appears that it's reginmented in
process, and opaque. It doesn't nean that people
don't care but signaling that you do renoves a | ot of
barriers and restores trust.

It's that sinmple. And | think that's
what you hear from Kevin, that's you from ot her
patients. |It's relatively easy to do. But that story
of Carolyn Newl and, it shaped the career of a person
and the inpact it had on patients decades | ater when
she told it, was profound.

So appreciate all the hard work that
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has gone into today's neeting, and the candor and the
collegiality.

Col l egiality and candor are not
mutual |y exclusive terns. |If they were, we would be
living in a polite society that was horribly
uni nformed. So thank you very nuch.

DR. NI CKERSON: Thanks, Paul. All
right. 1'mgoing to turn it over to Dr. Belen, for
final coments.

DR. BELEN: In closing, | wanted to
thank -- take a noment and thank all everyone who nmade
t hi s workshop possi bl e.

| want to thank everyone who served us
as speakers, noderators, panelists today for taking
the time and providing their thoughtful coments.

Qur special thanks to our co-sponsor,
Uni versity of Manitoba, and specifically Dr. Peter
Ni ckerson and his group, who hel ped us organize this
wor kshop, since this -- since its inception about a
year ago.

| " malso grateful to be working with
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FDA col | eagues who are dedicated to finding solutions
to our current challenges that they acknow edged today
regardi ng devel oped drug devel opnent in ki dney
transpl antati on space.

| would like to also thank our FDA
col | eagues, Dr. Jeffrey "Jeff" Siegel, Dr. Jacqueline
Corrigan-Curray, and Dr. Higgins for attending today's
meet i ng.

And finally, our patient advocates for
speaking up and providing us with their insights. And
finally, on the support staff who worked tirelessly to
make this workshop possible -- possible and
i ncorporating a hybrid workshop that we were able to
receive coments fromthe renote attendees, as well.

We are also very appreciative for al
t he feedback and the product -- productive discussion
today. And | want to say that we listen to every word
and heard it all. And thank you, all of you for
joining us today. Have a good eveni ng.

(Wher eupon, the neeting concluded at

4:22 p.m)
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CERTI FI CATE

I, RICHARD LI VENGOOD, the officer before
whom t he foregoi ng proceedi ngs were taken, do hereby
certify that any witness(es) in the foregoing
proceedi ngs, prior to testifying, were duly sworn;
t hat the proceedi ngs were recorded by ne and
thereafter reduced to typewiting by a qualified
transcriptionist; that said digital audio recording of
sai d proceedings are a true and accurate record to the
best of nmy know edge, skills, and ability; that | am
neither counsel for, related to, nor enployed by any
of the parties to the action in which this was taken;
and, further, that | amnot a relative or enployee of
any counsel or attorney enployed by the parties
hereto, nor financially or otherwise interested in the

outcone of this action.

Richavd Livengoor

Rl CHARD LI VENGOOD
Notary Public in and for the

State of Maryl and
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CERTI FI CATE OF TRANSCRI BER

|, BERNADETTE SAMBRANO- PRATTI, do hereby
certify that this transcript was prepared fromthe
digital audio recording of the foregoing proceeding,
that said transcript is a true and accurate record of
t he proceedings to the best of ny know edge, skills,
and ability; that | amneither counsel for, related
to, nor enployed by any of the parties to the action
in which this was taken; and, further, that I amnot a
relative or enployee of any counsel or attorney
enpl oyed by the parties hereto, nor financially or

otherwise interested in the outcone of this action.

BERNADETTE SAMBRANO- PRATTI
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