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MS. TEMKIN: Good norning. M nanme is Eva
Tenkin. | amthe acting director for policy in the
Office of Therapeutic Biologics and Biosimlars at
CDER here at FDA, and |I'm going to be the presiding
officer for the hearing today.

It is my pleasure to introduce our Acting FDA
Comm ssioner, Dr. Sharpless. Dr. Sharpless joined the
FDA in April, after serving as the director of the
Nati onal Cancer Institute at NIH, and the director of
the University of North Carolina Lineberger
Conpr ehensi ve Cancer Center. In his tinme at FDA so
far, we have already seen Dr. Sharpl ess advocate for
i ncreased conpetition in and access to nmarkets for
|ifesaving therapies, like insulin. Dr. Sharpless
wi |l be providing opening remarks to set the tone for
the public hearing today, the future of biosimlars,
i ncreasing access, and facilitating the efficient
devel opnent of biosimlar and interchangeable insulin
products. Dr. Sharpless?

DR. SHARPLESS: Good norning, and thank you
for having ne today. | think it's a very inportant

public nmeeting. The world of public health has really
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never been nore prom sing or exciting as it is now.
Bi onedi cal research is really changing the way we
approach public health and has enornous opportunity.
But with these advances, | think it's inportant to
mention cones with new chall enges. And one of the
bi ggest chal | enges of the nodern nedicine era is the
cost of many of these new, and in sone cases not so
new, treatnments and devi ces.

The subject of today's public hearing,
facilitating the efficient devel opnment of biosimlar
and interchangeabl e insulin products tackles this
challenge in part. Insulinis a life-saving nedicine.
The essential role in treating diabetes nellitus has
been known since the tine of Banting and Best in the
1920s, and as an internist | can say that no condition
Is nore satisfying to treat than diabetic
ket oaci dosis. You woul d have these patients cone in
so profoundly sick and we give them 10 or 20 units of
regular insulin, and these patients would rise |ike
Lazarus and then tell you they wanted to go hone so
quickly. So, it was a great -- it makes it evident

how i nportant that drug is for patients in that
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condition. And if that doesn't make you feel like a
real doctor, then kind of nothing wll.

But al t hough insulin is an old nmedicine, the
recent advances in science and technol ogy has been
I nproved in many ways in terns of fornulation,
nonitoring and delivery, making diabetic care much
sinpler for patients and famlies in reducing the
ri sks of long-termdiabetic conplications.

Earlier this year, for instance, the FDA
approved the first interoperable insulin punp intended
to allow patients to custon ze treatnment through their
I ndi vi dual di abetes managenent devices. And |ast year
we expanded the approval of an automated insulin
delivery and nonitoring systemfor use in younger
pedi atric patients.

FDA has approved three followon insulin
products -- Basagl ar, Lusduna and Adnel og since 2015.
For those of you who may wonder how | can pronounce
those, nmy wife is an endocrinol ogist, so |I got sone
coaching. But against this backdrop, ongoing and
hopeful nedical progress is a continuing increase in

the prices of insulin products.
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One study fromthe Schaefer Center docunented
the average list price of four insulin categories
i ncreased on the order of 16% per year from 2001 to
2015, and a report released |late |ast year by the
Congressi onal Research Service noted a list price of
one type of insulin had increased nearly 600% from
2012 to 2016. It hardly needs to be said that these
ki nds of whoppi ng and steady price increases mke it
increasingly difficult for many insulin-dependent
patients to afford basic nmedicines they need to
survive. As a physician, | find this intolerable. No
pati ent should have to choose between paying for their
medi ci ne and paying for their rent.

| know this audience is well aware of the
recent news reports of people who have felt the need
to stockpile insulin, or reports of patients who
couldn't get the insulin they needed and have died
fromlack of access.

As a regul atory agency focused on science and
evi dence- based care, the FDA is working to support the
advancenent of new treatnments and to build a system of

public health that strengthens access to needed
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medi cal care. At the sanme tine, we're also very
focused on nmaking sure that the drugs patients need
are affordable and accessible. One of the best ways
to achieve this is to increase market conpetition
t hrough the introduction and expansi on of safe and
effective generic drugs. W've seen great success in
this area with record | evels of generic drug approvals
in recent years. Generic drugs account for 90% or
nore of the prescriptions in the United States, and
the generic drug supply in America is highly regul ated
and safer than ever. Unfortunately, however, not all
phar maceuti cal products are anenable to conpetition
t hrough the generic pat hway.

That has been the case for insulin products,
because insulin is regulated as a biologic presently,
meani ng a conpl ex nol ecul e generally manufactured in
living cells. Biologics increasingly are a nainstay
of nodern nedicine playing a critical role in the
treatment of serious illnesses and often presenting
the only effective treatnment for sonme patients. 1In
fact, biologics today account for about a third of new

t herapi es approved by the FDA. Unfortunately, because
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of their conplexity, it's been difficult to increase
conpetition in the market for biologic products.

One could think of it this way: Biosimlars
are to biologics as generics are to small nol ecul e
drugs. Until recently, there was no pathway for FDA
to approve products that are biosimlar to or
I nt erchangeabl e with brand-nanme products, as there is
for small nolecules. Thanks to several inportant
| egi sl ative, regulatory and policy changes, however,

t he FDA expects that this is going to change, and the
opportunity for conpanies to devel op new, |ess
expensive biosimlar interchangeable insulins will be
possi bl e.

I n 2010, Congress created a Biologics Price
Conpetition Innovation Act, which created a pat hway
for approval of biosimlar and interchangeabl e
products. What this neans is that biologics are now
open to conpetition, providing nore treatnent options
to patients at potentially |ower prices. W've taken
i nportant steps to inplenment this pathway and pronote
this type of conpetition pursuant to Congress's

di recti on. Qur Biosimlars Action Plan rel eased | ast
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year is designed to inprove the efficiency of the

bi osi m |l ar and i nterchangeabl e product devel opment and
approval process by providing increased scientific and
regulatory clarity for the biosimlar devel opnent
community, and we're seeing results. The FDA has

al ready approved 19 biosimlar products with many nore
bi osi m | ar devel opnent prograns underway.

And | ast week the FDA issued a final guidance
on interchangeability of biosimlar products,
describing the regulatory path whereby biosimlars can
be substituted w thout the involvement of a prescriber
for branded biologics. This is inportant and it's a
key step to controlling the prices of biologic drugs
in general, but today we're here to specifically talk
about insulin.

At Congress's discretion, we are
transitioning, effective next March, certain
applications for biologic products currently approved
under the Food, Drug & Cosnetics Act of the FD&C to be
bi ol ogi cs under the Public Health Service Act of the
PHS. That's a nouthful, but make no m stake, it's

inportant, and let nme try and explain. It offers a
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prom se for insulin products.

While insulin products are proteins in nore
bi ol ogi cs presently, they historically have been
regul ated under the FD&C, which governs the approval
of drugs and generics, rather than PHS, which governs
t he approval of nost biologics. By noving insulin and
ot her applicable products to be under the PHS,
Congress has pronmoted a pathway for followon insulin
products to becone available. So, this neans that
i nsulin and insulin analogs will now be open to
bi osim | ar conpetition, which in turn can lead to the
devel opnent of nore affordable biosimlar insulin
products, including products that are interchangeabl e
with branded insulins wthout any conprom se in safety
and efficacy. W're hopeful that this approval of
I nt er changeabl e products will translate into increased
conpetition, neaning |lower cost and increased access
for patients.

According to the tinmetable in the statute,
i nsulins and ot her biol ogical products historically
regul ated under the FD& will not transition to the

PHS until March of 2020. And while this is slower
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than many of us would like, it's clear that there is
already a great deal of interest anong potenti al
sponsors. We're not where we need to be yet, but
we're getting closer, and we've taken inportant steps.
Today's public hearing is another key step.
The opportunity to hear fromyou, stakehol ders
directly affected by the price of insulin and who
woul d benefit by the inpact of additional conpetition
frombiosimlar and interchangeabl e products. W want
to hear fromyou about what factors we shoul d consi der
in evaluating information submtted by applicants for
new bi osim |l ar products. What scientific standards
should we use for evaluating within the bounds set by
the statutory requirenents whether an insulin product
I's biosimlar or interchangeable to a reference
product? Do certain products, like insulin punps or
conti nuous subcutaneous infusions, raise unique
scientific considerations that we should be
consi deri ng when evaluating biosimlar or
i nt erchangeabl e insulin products? And we want to know
what aspects of the patient experience with insulin

products shoul d FDA consi der when making this
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eval uation?

Finally, what kinds of information and
resources do we need to devel op and foster effective
comruni cati on and pronpte awareness anpng patients,
clinicians, pharmacists, and other stakehol ders about
bi osim | ar and i nterchangeabl e insulin products? Your
voi ces are what will help spur and shape the
devel opnent of our policy in this area to neet public
heal th needs. Working together, | believe we can
advance the devel opnent of biosimlar insulin products
that are nore affordable, effective and accessi bl e.

Thank you, and | |ook forward to your
comments, and have a great neeting.

MS. TEMKIN. Good norning again to "The

Future of Insulin Biosimlars," this public hearing.
As the presiding officer, it is nmy pleasure to now
make an enornous sl ew of remarks on | ogistics of
t oday' s heari ng.

The purpose of the hearing is to provide an
opportunity for broad public input as the Agency

prepares for the subm ssion and review of applications

for biosimlar and interchangeable insulin products.
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Before we begin, here conme the adm nistrative
announcenents.

First, please silence any cell phones or
ot her nobile devices, as they may interfere with the
audio in the room today. Second, we ask that all
attendees sign in at the registration tables outside
the neeting room Restroons are |located in the | obby
past the coffee area to the right and down the
hal l way. Finally, copies of today's presentations
wi Il be avail abl e upon request. Contact informtion
is also available at the registration table.

I would now |like to ask the FDA panelists to
pl ease i ntroduce thensel ves.

MR. UNLU: |'m Mustafa Unlu. I'mwth the
O fice of Chief Counsel.

MR. SCHI LLER: Good norning. |'m Lowel
Schiller, the principal associate conm ssioner for
policy.

M5. YIM Sarah Yim Acting Director of the
O fice of Therapeutic Biologics and Biosimlars.

MS. LIAS: |I'mCourtney Lias. |I'mwth the

Center for Devices and Radi ol ogical Health.
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MS. YANOFF: Good norning. Lisa Yanoff,
Acting Director of the Division of Metabolism and
Endocri nol ogy Products in CDER.

MR. STEIN. Good norning. Peter Stein,
Director of the Ofice of New Drugs, CDER

MR. KOSLOWSBKI: Steven Kosl owski, Director of
the O fice of Biotechnology Products, OPQ CDER

MS. TEMKIN: Thank you. For nmedia inquiries,
our press officer today is Lindsay Meyer. [|If any
menbers -- there she is. |f any nenbers of the nedia
are here today, please sign in, and if you have
guestions or interest in speaking with the FDA about
this public hearing, please reach out to Lindsay
Meyer. The hearing is intended to give FDA the
opportunity to listen to the comments fromthe
presenters, so panelists and other FDA enpl oyees w ||
not be available to make statenents to the nedia.

Al t hough there are no rules of evidence for
this public hearing, there are sone general procedural
rules. No participant can interrupt the presentation
of any other participant, and only FDA panel nenmbers

will be allowed to question the presenters. There

www.Capital ReportingCompany.com
202-857-3376



http:www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

22

Meeting May 13, 2019

Page 15

wi Il be an open public comment period at the end of
t he day, once all the presenters have finished.

Public hearings are public admnistrative
proceedi ngs and are subject to FDA policies and
procedures for electronic nmedia coverage.
Representatives of the electronic nedia are permtted,
subject to certain limtations, to videotape, filmor
ot herwi se record FDA' s public proceedi ngs, including
the presentations of today's speakers. This hearing
w |l also be transcribed, and copies of the transcript
can be ordered through the docket or accessed on our
website approxi mately 30 days after today's hearing.

Today we have 12 speakers registered. Each
of themw Il have 10 mnutes to present, and after
each presentation, five mnutes are schedul ed for
panel menbers to ask questions. |If a speaker finishes
early or if the questions fromthe panel do not take
the fully allotted five mnutes, we intend to nove on
to the next speaker. This neans that speakers may
find thensel ves being called upon to give their
presentations before the tinme that is listed on the

agenda. Although we may be adjusting the schedul e as
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needed, we wi |l keep our schedul ed breaks at the tine
| i sted on the agenda.

For the speakers, we have tiner lights to

gui de you. You'll see them when you get up here. The
light will indicate when you begin speaking and when
to stop. The timer will give you a two-m nute warning
before the red |ight goes on. |If you have not

concl uded your remarks by the end of your allotted
time, I will have to ask you to do so.

Pl ease renmenber that the hearing is being
transcri bed, so please be sure to use the m crophone
when speaking. |If you didn't register to make an oral
presentation but you would like to do so at the end of
the hearing, you may be able to speak during the open
public coment period, which is scheduled to begin at
1:45 p.m |If you're interested, please sign up at the
regi stration table outside the neeting roomno |ater
than 10 a.m for one of the available three-m nute
speaker slots. W also strongly encourage you to
submt to the docket. The Federal Register notice has
details on how to submt coments to the docket.

Extra copies of that notice are also available at the
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registration table. As you can see fromthe slide,

el ectronic or witten comments can be submtted to the
public docket until May 31. This hearing is being
webcast live. However, the webcast is not

I nteractive, so webcast viewers cannot conment or ask
guesti ons.

In closing, | want to thank everyone,

i ncl udi ng our panelists and speakers, for
participating today. | look forward to a very
productive hearing. And with that, | will ask our
first speaker, Al exander Oshnyansky.

DR. OSHMYANSKY: All right. | would first
like to very much thank the FDA and all the nenbers of
the panel for allowing nme to speak here today. W
name is Dr. Al exander Oshnyansky, and | amthe CEO of
Osh's Affordabl e Pharmaceuticals. | amhere today to
speak about our spinoff conpany, The Insulin Club.

The Insulin Club is dedicated to producing
new, | ow cost biosimlar versions of anal og insulins.
Qur m ssion is that every American who needs insulin
should be able to easily afford it. W want to

dramatically decrease the cost of insulin.
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We will be structured as a nenbership club,
simlar to Costco. In exchange for a small annual
fee, we will supply insulin at a low fixed net nmargin.

One of our core tenets is conplete radical price
transparency. W intend to tell our nenbers exactly
what it costs us to manufacture, market and devel op
our products so that they nay be able to nake

i nfornmed, rational decisions about their heal thcare.

Qur initial goal is to have biosimlar
glargine insulin available at a price of $20 a vi al
within the next three years.

Ri ght now, the high cost of analog insulins
has devastating consequences. The average list price
of insulin has tripled between 2002 and 2013, and has
continued to rise since. This has resulted in
rationing of insulin for both type 1 and type 1
di abetics -- or, I'msorry, type 2 diabetics. This
practice can result in undue blindness, anputation,
renal failure, and premature death. For a sense of
scal e, approximately 30 million Americans live with
di abetes. Di abetes and its conplications cost the US

heal t hcare system an estimted $327 billion a year.
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As it stands, three manufacturers control 99%
of the US insulin market, resulting in a severe |ack
of conpetition and the potential for continued
i ncreased price hikes.

At the nonment, the regulatory structure
around insulin nmakes it difficult for new conpanies to
develop insulin. Fortunately, a new regul atory
framework for bringing insulin products to market is
on the horizon and which has the potential to increase
conpetition in the insulin marketplace and facilitate
new entrants such as ourselves. Starting in 2020,
insulin will be regulated as a bi ol ogi c product under
the 351(k) pathway. However, devel opnent tinmes for
bi ol ogic or biosimlar drugs remain | engthy and
costly.

Today | would like to present the case that
it may be appropriate to expedite the path to market
for insulin biosimlars based on the inherent
characteristics of insulin as a biologic. This would
all ow us to increase conpetition in the insulin
mar ket , decrease cost to patients, and get |ifesaving

medi ci nes to patients faster.
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In particular, we would like to propose a
potential Phase 3 clinical trial waiver for insulin
products. Phase 3 trials are |lengthy and extrenely
costly. In addition, they do not provide scientific
evidence in assessing biosimlarity, specifically, of
a biologic drug, which is the core aimof the 351(k)
pat hway. They are not powered sufficiently to detect
meani ngful differences in safety or imrunogenicity to
detect adverse events or detect differences in
efficacy.

It can actually be argued that the prinary
pur pose of Phase 3 trials is to create marketi ng data
for physicians in an effort to be able to increase
claims in market share rather than truly to detect the
I nherent safety of a biosimlar drug. A robust CMC
package in Phase 1 clinical trial should leave little
uncertainty as to biosimlarity. |Insulin, which is a
smal |, extensively studied protein discovered al nost
100 years ago, is particularly anenable to this
appr oach.

At the nonent, EU regulatory authorities

accept manufacturing changes without clinical trials
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and focus instead on the physiochem cal, analytic and
functional assessnments to ensure conparability. So
far, studi es have not shown any neani ngful differences
in clinical or safety profiles of the drugs regul ated
in this fashion. W would ask the FDA consider a
simlar regulatory approach towards insulin
specifically, given the well-studied nature of this
smal | protein.

In the alternative, we would propose the
following: (1) A nore robust Phase 1 trial with nore
subj ects taking place over a |onger period of tine
with questions to i munogenicity addressed as
endpoints; (2) we would propose rigorous post-market
surveillance; and (3) we would recommend educati ng
physi ci ans about the basis of biosimlarity rather
than creating trials for specific marketing clai ns.

In conclusion, insulinis a small protein
with a long history of data to support its efficacy,
saf ety and i munogenicity. Phase 3 trials are
| engt hy, costly and redundant. O her regul atory
authorities already accept manufacturing changes

w thout full clinical trials and w thout reported
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adverse events. A robust CMC and Phase 1 package
shoul d be sufficient to denonstrate biosimlarity, and
post - mar ket surveillance can be perforned.

| thank you very nuch for your time here
t oday and woul d be delighted to answer any questions
you may have.

MS. YANOFF: Thank you very nmuch. Can you
tell us a little nore about your alternative
consi deration for the Phase 3 study?

DR. OSHMYANSKY: Onh, sure.

MS. YANOFF: Enrolling nore subjects, can you
expl ai n your reasoning for that, what that would
provide? And then in the subset that you want to
expose up to one year, what are you thinking there?
What woul d be the different angles of the |arger group
versus that subset? Just a little bit nore detai
woul d be hel pful.

DR. OSHMYANSKY: Oh, sure. So, you know, |
woul d say first, you know, we would like to have the
| arge bul k of the evidence we provide for
biosimlarity to conme from orthogonal experinents for

t he actual CMC package we would produce. But in terns
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of a Phase 1 trial, specifically, I think we can
address sone -- by making it a nore robust Phase 1

trial, we mght be able to add additional endpoints to
the trial, which could address sone of the concerns
that m ght otherwi se be raised in a Phase 3 trial.

For exanmple, we could add additional endpoints related
to i munogenicity, let's say, by making that Phase 1
trial nore robust.

MR. KOSLOWSKI: So, you had nentioned post-
mar ket surveillance. So, are you envisioning post-
mar ket surveillance that is different in nature than
t he post-market surveillance expected for all
bi ol ogi cal products?

DR. OSHMYANSKY: | think that's a topic for
conversation, but | think we could, in fact, provide
nore robust post-market surveillance than is currently
done in lieu of a full Phase 3 trial. What exactly
that m ght entail | think is a topic for further
conversation, sort of outside the scope of the present
nmeet i ng.

MS. YANOFF: Has your group thought about

I nt erchangeability and what the requirements woul d be
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for that?

DR. OSHMYANSKY: We have. For our particul ar
busi ness nodel as a nmenbership club that we envision,
we don't see interchangeability as being particularly
critical for what we're doing. W think physicians
wll refer direct -- or hope, at |east, physicians
will refer directly to us. So, we're not going to be
seeking interchangeability, specifically, as part of
our sponsor package.

M5. TEMKIN: | think if there are no
addi tional questions, thank you very nuch.

DR. OSHMYANSKY: Thank you, guys.

M5. TEMKIN: And we'll ask Dr. Steven Lucio
to cone up, please. Thank you.

DR. LUCIO Good norning. My nane is Steven
Lucio, and I"mthe vice president for the Center of
Phar macy Practice Excellence at Vizient. | am
speaki ng today on behalf of Vizient, the |argest
menmber group and heal thcare performance i nprovenent
conpany in the United States. Vizient provides
i nnovative data-driven solutions, expertise and

col | aborati ve opportunities that |ead to inproved
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pati ent outconmes and | ower costs. Vizient would |ike
to express our deepest appreciation of the Food and
Drug Adm nistration not only for this open forum and
the others that have preceded it, but also for its
continued efforts to establish, inplement and enhance
the biosim|ar approval process.

Vizient fully endorses the scientific
principles of biosimlarity, and the biosimlar
pathway is critical nechanisns to mtigate
accelerating growt h of pharmaceutical expenditures
t hrough the devel opnent and marketing of conpeting
bi ol ogi cs of conparable safety, purity and potency.

We al so believe that we have reached a
critical juncture in the maturation process of the
bi osimlars market such that any inability or
unwi | i ngness to address the residual barriers to
bi osi m | ar adoption could permanently inpair the
ext ended val ue we hope to achieve. As a result, we
t hank FDA for this opportunity to convey the
perspectives of the nmenber organizations we serve and
to identify additional interventions to support and

sustain conpetition in the insulin market, and for
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ot her bi ol ogi ¢ nol ecul es.

Part of Vizient's many core capabilities is
our sourcing services, which represents over $100
billion in annual heal thcare expenditures. Mich of it
I's associated with pharmaceuticals. Qur nmenbership is
conpri sed of thousands of healthcare organi zati ons who
provide care to nost at risk and vul nerabl e patient
popul ations. The treatnent intervention to |icensed
practices are frequently high cost biol ogics;

t herefore, the relevance of the biosimlar product
class to our nenbership is of the utnobst inportance.

Based upon our experiences, and nore
I mportantly that of the diverse nenbership of |eading
academ c nedical centers, pediatric facilities,
community hospitals, integrated health delivery
networks, critical access providers, and nonacute
heal t hcare practitioners, who have accunul ated a
weal th of insight we would |ike to share and support
FDA's efforts in facilitating and expediting the
i ntroduction of biosimlar and interchangeabl e and
i nsulin products.

Since 2010, Vizient has provided ongoi ng
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trai ning and education on the biosimlar paradigmto
its nmenbership and ot her audiences in the formof over
200 in-person presentations and web conferences, has
devel oped evi dence-based clinical resources to support
menmbers in their formulary eval uati ons of approved and
pendi ng biosimlars, and has worked with existing and
future biosimlar manufacturers on contractual
rel ati onshi ps to maxi m ze the val ue and cost-savi ngs
opportunities for our menbership.

At present, Vizient has over 60 pharnacists
and ot her subject matter experts working to facilitate
the appropriate use of biosimlars and docunent the
financi al val ue and sustained high quality of care
associ ated with these agents.

We are continuing to see progress in terns of
i nproved acceptance fromclinicians; however, based
upon forecast and budget projections, including our
own, much work still remains.

One of the nost inportant services we provide
for our nmenmbers is projecting and predicting the
anticipated trends in the base pricing for

phar maceutical s and the extended i npact on pharmacy
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departnent budgets. Twice a year, Vizient publishes
its drug price forecast, a docunent that estimtes the
direction and degree of price changes for the
phar maceuti cal s nost commonly used by our nmenbershi p.

Qur nost recent version of the forecast from
January of this year illustrates the challenge
presented by agents used in the treatnent of diabetes.
Several prom nent categories of diabetes nedications,

i ncluding the DPP-4 inhibitors and the incretin
mnetics are expected to realize significant price
i ncreases based upon ongoing pricing behavior and
expectations of continued market dynami cs.

These trends, while not necessarily desirable
froma provider or patient standpoint, are neither
surprising. The drugs in these classes are newer
agents and still within their period of marketing
exclusivity and patent protection. As a result, we
are sone years away from conpeting versions of these
nol ecul es.

In contrast, numerous insulin produces, which
in sone cases have enjoyed two decades of market

exclusivity, lack direct nolecular |evel conpetition

www.Capital ReportingCompany.com
202-857-3376


http:www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

22

Meeting May 13, 2019

Page 29

and are anticipated to have simlar increases in drug
pricing as these new therapeutic categories.

G ven this prolonged period of exclusivity,
t he negative inpact on drug budgets and the access
barriers for patients, the introduction of biosimlar
insulins is required. As a result, we nust do
everything to ensure that the transition of insulin
products fromregul ati on drugs to biol ogi cs and enabl e
t he devel opment of biosim|lar proceeds as efficiently
as possible. To that end, we recommend the foll ow ng
st eps.

Vi zi ent encourages FDA to apply the sane
scientifically justified approach the approval of
insulin biosimlars as it has to the products that
have al ready been approved. The approval nethodol ogy
of maxim zing anal ytical characterization data
denonstrates sanmeness, the efficiencies of bridging
and extrapolation in the use of PK and PT studies to
denonstrate conparability have repeatedly and reliably
function as intended. Therefore, we believe the
approval process has already been established

appropriate for the evaluation and |licensing of
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bi osim | ar insulin products.

One way that could function differently for
i nsulins as conpared to already approved biosim|lars
I nvol ves the concept of interchangeability and in
contrast to what was here on the slide, the recent
publication by FDA of the final interchangeability
designation is very nuch appl auded, and we appreciate
it in terms of hel ping us address |ingering
uncertainty about the requirenents for this status.
We al so hope that this step will enable the increased
under st andi ng of this designation.

Of the clinical topics pertaining to
bi osimlars' interchangeability remai ns one of the
nost difficult for clinicians to grasp. Two areas of
worry include concern about physicians being
di sinternedi ated from substitution considerations and
t he perception that noninterchangeable biosimlars are
sonmehow i nferior to interchangeabl e biol ogics.
Vi zi ent has been working to address both concerns and
woul d request FDA's assistance in alleviating those
fears.

First, Vizient is working with its nmenbers
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and their prescribers to highlight the fact that
bi osim | ars approved to date have primarily been for
products either directly adm nistered by a heal thcare
provi der and/or nmanaged for a specialty pharnmacy
mechani sm due to their associ ated costs. As a result,
consi derations about the use of a biosimlar in place
of an originator has had and continues to include
substantial prescriber interaction by a P& committee
oversi ght, fornulary managenent processes and prior
aut hori zation requirenents. There are few
ci rcunmst ances where a di spensing pharmacist is
delivered a prescription with limted access to the
prescri ber and/or access to detail ed patient
i nformation. Vizient has encouraged its pharnmacy
menbers to engage and educate its physician col | eagues
on these facts as well as their essential role in
ensuring the safe use of biosimlars, and to address
ot her concerns that could limt acceptance.

In contrast, while insulin managenent occurs
within a health systemenvironnent, it also takes
place to a great extent in the retail dispensing

setting, where clarity regarding both the
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i nterchangeability status of a biologic as well as the
prescriber's intent toward product substitutability
must be as effective and efficient as possible. As a
result, the publication of finer interchangeability
gui dance is of considerable inportance.

In its final guidance, FDA provides two
processes by which an interchangeabl e biol ogi c coul d
be approved. One approach necessitates |licensing
versus biosimlar w thout an interchangeability
designation. The other allows for a direct pursuit of
i nterchangeability status. Vizient requests that FDA
specifically characterize the insulin agents as
products that could directly pursue interchangeability
wi thout first being |icensed as a noni nterchangeabl e
biosimlar. The attributes of insulins relatively |ow
structural conplexity nolecules fromwhich highly
simlar analytical conparability can be established
woul d seemto lend this category to licensing via a
single switching study. Enabling direct pursuit of
i nterchangeability should Iimt the expense and tinme
i nvest nent needed to introduce conpetition.

In addition to these recommendati ons, Vi zi ent
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woul d also like to identify three other areas for
requested change for biosimlars beyond just the
insulin products. First, Vizient applauds FDA' s
approach to exclude transitional biological products
fromthe requirenent to add a devoid of meaning suffix
to nonproprietary product nanme. Vizient asks FDA to
extend this approach to all biologics and biosimlars.

Since the release of the first draft guidance
on biosimlar nam ng, we have yet to encounter a
menber representative that has endorsed the devoid of
meani ng suffix approach. Menbers have continually
conmmuni cated their concern regardi ng this nethodol ogy
and have even stated they ignore this attribute to
avoi d additional clinician confusion. Rather than
relying on the devoid of neaning suffix, nenbers are
utilizing other product identifiers to track and
differentiate originator biologics or biosimlars.

We do recogni ze that there are even | arger
hurdl es to biosim|ar adoption than nonproprietary
name requirenments; however, even though this issue
m ght be of snmaller magnitude as conpared to

chal | enges such as biosim |l ar reinbursenent, we should
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refrain fromintroducing additional barriers.

Second, Vizient asks that FDA devel op the
process to disclose informati on on biol ogic
manuf act uri ng changes i ncluding those of originator
referenced products simlar to disclosures that take
pl ace in Europe. Vizient also requests that FDA make
avai l abl e for approval the summary revi ew docunents
for all biosimlars and interchangeabl e bi ol ogi cs,
even those that do not undergo an advisory committee
di scussion. Those sources of information would
i ncrease the understandi ng and acceptance of
bi osi m | ar approval process and inprove clinicians'
perception of the requirenents to manufacture and
| i cense bi ol ogi cal pharnmaceuti cal s.

Again, we thank FDA for this forum for its
commtnment to providing the US with an avenue for safe
and effective nedications that inmprove outconmes. CQur
ability to sustain access to critical innovative
therapies wll be substantially jeopardized if we are
unable to foster a stable environnment for biosimlars.
Vizient remains commtted to supporting this product

category and identifying additional strategies to
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| nprove nedi cation use across the patient popul ation
to which we all belong. | |ook forward to addressing
your questions about these coments.

MR. KOSLOWBKI: So, a question about your
| ast poi nt about publication of sunmary review
docunments. So, at Drugs@DA docunents are posted, is
your concern about the timng and what's redacted, or
bot h?

DR. LUCIO It is about the timng. The
| deal circunstance or the better circunstances would
be if that information were i nmedi ately avail abl e,
because people are wanting to make fornul ary judgnents
about these products, even in certain tines in advance
of when they come to market. So, in the attenpt to be
ready to introduce the products, take advantage of the
rei mbursenent circunstances that CMS has articul at ed
for biosimlars, it's helpful if that information can
be avail able, so that way clinicians, physicians,
phar maci sts can begin discussing it even in advance.
Because the clinical trials m ght be published in
literature that are associated with those approvals,

but they m ght not be. And so it's been a great help
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to have that information, and also to wal k through
phar maci sts and especi ally physicians on anal yti cal
characterization. That information has been quite
hel pful in terns of hel ping people overcone the
reticence to use biosimlars.

MR. KOSLOWSKI :  Thank you

MR. SCHI LLER: Could you say a bit nore about
t he proposal to disclose manufacturing changes, which
cat egori es of changes you envision that would apply to
and what benefit you think that information would
provide to prescribers and consuners?

DR. LUCIO Particularly to the prescribers,
especially to physicians, it's been a very difficult
circunstance to help them understand that the
consi derations that are taking into account for
bi osim lars are not inherently novel to those
products, and that that sort of transitional
perspective takes place for all biologics. It's
managed for the originators through conparability.

And so the information, in fact, that was shared --
one of the publications that was shared in the

precedi ng presentation, as well as others, that
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informati on from Europe has been helpful in helping to
erode sonme of that reluctance that physicians have to
understand that the originators are neither exactly
the same as they were when they were first brought
into the market. And so additional informtion would
be avail abl e.

And | know there's restrictions on the extent
to which certain content can be discl osed, but any
i nformati on regardi ng the nunber of changes that
happen, what percentage of those changes are a higher
consi deration, whether it's the source bacteria or,
you know, cell environnment that is used to produce
t hose products, that would be helpful in setting the
context that, again, biosimlars are novel fromthe
st andpoi nt of variability and the inpact of
manuf acturi ng changes that occurs all the time. And
that's part of this overall increased awareness of
manuf acturing that really even transcends biosimlars
but is becom ng increasingly inportant for conpounded
medi cations for generic nedications. So, it's really
that transparency to help all clinicians understand

the workings that take place to ensure the highest
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gqual ity pharmaceutical supply chain that we have in
t he US.

MR. SCHI LLER: So, following up on that a
little bit. So, manufacturing changes are often
classified by risk, preapproval supplenents and ot her
classifications. Are you interested in the nunber of
t hose, or are you interested in further detail,
because there's the different |evel of information?

DR. LUCIO.  Well, both. Again, to help
peopl e understand what is going on, and particularly
t he highest risk, because to your point, there are
certain changes that are not the magnitude of where
you' re changi ng an active ingredient, you're changi ng
the cell culture. But that's what you' re doing in
biosimlars, usually, in different cell culture, and
so now people are sonewhat sensitized to the fact
that, well, again, the biosimlar is different, it's
using a different expression system potentially. And
so know ng when those changes occur over the | ast
cycle of the originator, again, puts it in context
that we're not attenpting to stick sonething in that

the, you know, that the public or clinicians are not
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going to understand. We're just adopting a simlar
process for the separate category of agents.

MR. UNLU: Can you say a little nore about
what status of this disclosure is in other
jurisdictions? | think you nmentioned Europe?

DR. LUCIO  Yes. Again, the information that
we have seen available in the public discourse is
based upon European nedi cati on adm ni strati on data
that is made avail abl e.

MR. UNLU:. What kind of information, do you
know?

DR. LUCIO Information has been -- there are
a nunmber of changes, and to the extent they are either
of low, noderate or high inpact in terns of the
under | yi ng nol ecul e.

MR. KOSLOWBKI: So, this is changing the
topic a little bit.

DR. LUCI O  Sure.

MR. KOSLOWSBKI :  You nentioned that, you know,
your conpany is involved in educating clinicians about
biosimlarity, so do you have any thoughts about what

are sone of the key hurdles and challenges in terns of
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being able to, you know, talk to clinicians about use
of biosimlars?

DR. LUCIO Again, that's for this, and |
really appreciate this narrative about how bi ol ogic
manuf acturi ng takes place and the variability
associated with it, and the fact that biosimlarity is
i ntended for either mechani smconparable to -- the
conparability to process.

The other one that | nentioned, | think,
there is a lot of uncertainty what interchangeability
means. You nentioned the fact that, you know, | think
there is starting to be a perception as potentially
bei ng closer to interchangeabl e biol ogics, that
t hey' re sonmehow -- noninterchangeable biosimlars are
not as good. And if we have circunstances where we
first have to have a certain biosimlar approved that
i's noni nterchangeabl e, then go to interchangeability,
it's going to be hard to get adequate uptake of the
nonbi osimlar -- or, yeah, the noninterchangeabl e
bi osim lar to generate enough of marketing
surveillance than to substantiate interchangeability.

So, again, for the -- especially for the |ess
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conpl ex nolecules, |like the insulins, if we're going
to continue with the interchangeability need, it would
be great to just be able to say these are the

nol ecul es that would go down the interchangeability
direct pathway as conpared to these that have to be
substanti ated by a noni nterchangeabl e biosimlar
approval first.

M5. TEMKIN:. |'mjust going to -- | know
we're out of tinme, but I'mgoing to ask you one | ast
questi on.

DR. LUCI O  Yes.

M5. TEMKIN: You nentioned sone price, sone
projected trends in pricing, and | was wondering if
you could speak a little bit about how you get to the
numbers of what you're projecting the price increases
to be for the upcom ng period that's on your slide?

DR. LUCIO  Absolutely. A lot of it relies
on, first of all, the historical pricing trends that
we' ve seen across, you know, the nenber organizations
t hat we support. And then | ooking, obviously, at what
we think is going to happen in the market based upon

new product approvals that cone into the market, as
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well as the exclusivity loss that will take place.
So, that is what we as Vizient do in order to, again,
estimite six to 18 nonths down the road what's |ikely
to be happening froma pricing behavior standpoint.

MS. TEMKIN: Thank you very nuch

DR. LUCIO  Sure. Thank you.

MS. TEMKIN: Dr. Barve?

DR. BARVE: Good norning. M nane is Abhijit
Barve. | head gl obal clinical research at Mylan. |
have been involved in biosimlar devel opnent for the
past 10 years and have seen rapid advances both froma
scientific and regul atory perspective. Thank you for
this opportunity to present Mylan's thoughts on this
i nportant topic of increasing access and facilitating
efficient devel opnment of biosimlar insulins.

Today's topic of increasing access i s near
and dear to our hearts. Mlan was established in 1961
in West Virginia with a commtnent to increase access
to nedicines. Last year we sold close to 59 billion
doses across 7,500 products in 165 countries. Qur R&D
efforts for the past decade have specifically focused

on conpl ex generics and biosimlars. W have started
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seeing the results of these efforts with many firsts.

We were the first 40 ng tw ce-weekly
glatiramer acetate approved by FDA in 2017. 1In 2017,
we al so received FDA approval for the first biosimlar
to Herceptin. This was followed in 2018 with the
approval of first biosimlar from Neulasta. And,
finally, a couple of nonths ago we received approval
for first generic respiratory drug Advair.

Comng to insulins, our biosimlar insulin
glargine is available in Europe since 2018, and is
al so approved in 40 other countries. W have one of
the | argest and nost diverse biosimlar portfolio in
the industry.

Qur portfolio includes sinple biologics that
I ncl ude four insulin anal ogs, |arger biologics that
I ncl udes two products, and 14 conpl ex biol ogics that
i ncl ude 12 nonocl onal antibodies and two fusion
pr ot ei ns.

I nsulins, as we all know, was discovered
nearly 100 year ago. It is a relatively sinple
mol ecule with two chains of 21 and 30 am no acids, and

a nol ecul e weight of 5.8 kDa. From a regul atory
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perspective, proteins |less than 40 am no acids are
consi dered nonbiologic. Simlarly, chemcally

synt hesi zed pol ypeptides up to 100 am no acids are
al so consi dered nonbi ol ogics. The scientific

requi rements for approval of these small nolecules is
limted and straightforward. \When one | ooks at
insulin fromthat lens, it is nore closer to a smal
nol ecul e than a biologic. Insulin and anal ogs are
very well characterized, and we have strong
under st anding of their PK, BD safety and

| mrunogenicity.

This slide conpares the conplexity of
different biologics. On the |eft-hand side we have
got the sinple biologic that includes insulin and
anal ogs. On the right side we have got |arger and
conpl ex bi ol ogics which have 3 to 30 tinmes the nunber
of am no acids, and 3 to 30 tinmes higher nol ecul ar
wei ght than sinple biologics. These products, as you
can see, are structurally much nore conplex. Since
the inception of biosimlar pathway, we have 19
bi osim | ars approved by FDA in this category, and

there is a small typo there on the | eft-hand side.
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We know that insulins will transition to
bi ol ogi cs next year. In this context, we would |ike
to nmake three -- a couple of points. Firstly, the

scientific conservation under the current 505(b)(2)
route are not very different conpared to the proposed
bi osim | ar route.

Secondly, in Europe, insulins are considered
as biologics but with a significantly |ower data
requi rement. Most sponsors have gl obal prograns and
are already followi ng the biosimlar approach.

This slide supports the argunent that at
structural and functional level, it is nuch easier to
characterize insulin and we exactly know what is
needed to denonstrate saneness. Here we conpare the
characteristics of insulin versus trastuzumab, a
conplex biologic. Insulin's mechanismof action is
linked to its binding to the insulin receptor. Like
t he nonocl onal anti bodies, we have nmultiple nmechani sns
of action. Structurally, there are |imted
phosphoryl ati on of nodifications for insulin versus
mul ti pl e posttransl ati onal nodifications for

nonocl onal anti bodi es that can inpact efficacy.
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For insulin, the PKis largely structure
I ndependent and can be accurately neasured using
sensitive LC/MS nethod, which are traditionally used
for small nol ecules. So, nobnoclonal's PK is inpacted
by gl ycosyl ation and FcR i n bi ndi ng.

Wth regards to PD, we have robust and
sensitive glucose plans that are highly discrimnatory
for efficacy. No such correlative PD narkers are
avai l abl e for conplex biologics. So, when one takes a
| ook at what residual uncertainty remains after
expensi ve characterization of insulins and a PK/ PD
study, it really conmes down to inmunogenicity.

Tal ki ng about i mmunogenecity of insulins, we
know the following. Firstly, extensive immunogenecity
i nformation is available for both insulins and
anal ogs. Secondly, anti-insulin antibodies are not
uncommon, but it has been consistently shown that they
do not inpact PK/ PD or safety. Thirdly, because of
the benign nature of these anti-insulin antibodies,
FDA until recently did not require assessnment of the
neutralizing potential. Thus, the immunogenecity

consi derations are no different than conpl ex
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bi ol ogics. Perhaps the risk is |lower for insulins and
hence the sanple size requirenents for assessing

I mmunogenecity should be consistent with well -
establ i shed biosim | ar principles.

We believe that any additional requirenents
not based on risk or clinical relevance will only be a
barrier to developnent. 1In fact, we have an
opportunity to streanm i ne devel opment by having an
I ntegrated design that addresses both biosimlarity
and interchangeability in a single study as indicated
in the final interchangeability guidance. Ml an
bel i eves that despite inmunogenecity being of limted
clinical relevance for insulins, it should be
evaluated in a realistic nunber of patients and that
I nnovative study designs are feasible to denonstrate
I nterchangeability, saving tinme and cost.

Moving on to the second question. Wth
regard to the requirenments for insulin punps and for
substitution, the fundanmental biosimlarity principle
shoul d hold good. We all know the biosimlarity
principle, so for punps, the only additional

requi rement should be in vitro conpatibility testing
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with typical materials used in punps. |If the
bi osimlar product is conpatible and is no different
conpared to the reference, then no additional
scientific data should be required.

Wth regards to substitution froma
scientific perspective, once a product is approved as
i nterchangeable, it is presuned to have the same PK/ PD
safety, efficacy and i mmunogenecity as the reference,
and hence substitution should be allowed at a pharnacy
l evel .

Comi ng to the question on patient experience.
Drug delivery devices are inportant conponents of
pati ent experience. For any device, the intent is to
enabl e safe and effective way to deliver the right
dose with no adverse change in safety or risk profile
conpared to the reference. It is well known that from
an external user interface perspective, there would be
l[imtations to exactly match the reference device due
to | P considerations. However, we believe that these
di fferences should not be a barrier for
i nt erchangeable insulins as |long as we can denonstrate

no negative inpact over the reference product. In
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this regard, special analysis should formthe
fundanental evaluation to assess the device and only
when ot her differences are identified should a
conmpar at or use study be justified.

Finally, to information resources and
conmmuni cation. Today there are nmultiple insulins,
mul ti ple short- and | ong-acting brands that are
avai l abl e, and specific patient training on the
sel ection of right device is inportant. However, this
I's irrespective of biosimlar or interchangeable
insulins. Also in this dynam c space, patients,
physi ci ans and pharmaci sts are already exposed to
swi tching between insulin and anal ogs based on
I nsurance coverage and formnul ary preferences.
Furthernore, nost patients are experienced with self-
adm ni stration, use of one or nore drug delivery
devi ce, regular nonitoring of blood glucose, and
recognition of adverse events. So, the risk for using
a biosimlar is no different.

At a broader |evel, education needs to
continue on enphasizing the scientific vigor of

bi osi m | ar approval process including approval of drug
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del i very devi ces.

In summary, from an operability perspective,
the scientific considerations should be no different
for insulins versus conplex biologics. Mst elenments
of current interchangeability guidance apply to
insulin and efficient study designs are possible to
address safety and efficacy after sw tching.

Potential differences in device interface are
expect ed; however, as long as it does not inpact the
risk profile, it should not be a barrier.

To conclude, insulins and insulin analogs are
relatively sinple nolecules and pragmatic and
scientifically valid approaches would increase the
access to these |ifesavings products. Thank you for
your tine.

MR, STEIN. Can | just ask, you nentioned a
singl e study assessing i nmunogenecity with
i nterchangeability design in a |imted nunber of
pati ents versus the two-study approach. Can you just
expand on your commrents and thoughts about what that
m ght | ook |ike?

DR. BARVE: Sur e. You know, | know there are
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mul ti pl e di scussions that are ongoing both at our
| evel as sponsors and at FDA's level. | nean,
clearly, one of the things that is very apparent is
t hat once you do extensive characterization and you do
a PK/ PD study, what remains, you know, the residual
uncertainty really is inmunogenicity, and that applies
to both biosimlarity and interchangeability.

So, right now the expectation is to do a two-
step process: get the biologic approved as a
biosimlar first, and then get the interchangeability
desi gnation. But here, because it is very different
from conpl ex biol ogics, where we don't have access to
PD markers, we can actually do it in a single study,
where we can have a first spot which | ooks at
biosimlarity, because that m ght have separate
endpoints. And then |ook at interchangeability in a
si ngl e desi gn, because that becones nuch nore
efficient. And then one can actually apply for both
i nterchangeability -- or biosimlarity and
i nterchangeability designation.

MR, KOSLOWBKI : So, you had nentioned doi ng

the right nunber of patients to address imunogenecity
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as done for other biosinmlar products. |'mkind of
curious what you think that nunmber is and what your

endpoi nt woul d be?

DR. BARVE: | nean, today, if you really |ook
at it, nost of the products we have got -- we haven't
got approved -- we have got approval fromnultiple

bi osimlars and we have had this discussion with
mul ti pl e divisions. The expectation right now is that
none of these studies are designed for show ng

di fferences for immunogenicity, because, you know, the
data is not there for many of these products. You
know, the imunogenecity assessnent has dramatically
changed over -- since when the innovator got the
product approved. So, to design a study with the

typi cal thought process in terns of how we design an
efficacy study with regards to neta-analysis, etc.,
etc., we can't do that for it.

So, if this is going to be alittle bit of a
soft sign, so it has to be a totality of evidence as
we have been all talking about, but it just doesn't
focus on imunogenicity; it focuses on multiple things

in case of insulin. It depends on the dose that has
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been used in the study; it depends on the efficacy
endpoi nts, although they m ght not be very sensitive.
So, it's a host of things that need to be eval uated as
part of the process versus saying that we need a power
study based on i munogenicity, which is not easy to
do, because we just don't have historical data for
nost of these things.

MR. KOSLOWSKI: One quick follow up, because
you stated that the only residual uncertainty is
| mmunogenicity. So, you know, the answer is really
that you | ook at all these other things, but yet, you
know, your own presentation states that's the only
thing you really have concern left about.

DR. BARVE: Correct. So, when you have --
when you know it's a relatively sinple nolecule, which
Is extensively -- and if you look at howit is
approved in Europe today and what is the expectations
froma clinical study standpoint, it is limted. And
the reason it is limted is because we have got a
robust PD marker, which we not necessarily have for
the other products that we tal k about, |ike the

nonocl onals. And in that particular case, if you show
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t hat you have, you know, extensive anal ytical
characterization binding data, as well as you show
that the PKis simlar. And here we have got LC/MS
met hod now, which earlier we had to do sone kind of
subtraction to actually get the PK.  Now you can
actually nmeasure the exact nolecule that we are
| ooking at, |like we do for small nolecul es, and then
you have a robust plan, which is extrenely sensitive,
the uncertainty that remains after that is relatively
limted. And if you really look at that, you don't
need that nmuch information other than assessing
| mmunogenicity, which you can do it in a single dose
study or in a euglycemc clanp in a realistic way.
MS. YANOFF: So, in one of your slides you
say i nmrunogenecity considerations should be no
di fferent between insulins and other conpl ex
bi ol ogi cs, but yet you al so nake inportant points that
these are sort of smaller and | ess conpl ex proteins,
which are al nost closer to small nolecules. So, can
you hel p me understand why the inmunogenecity
consi derations are no different?

DR. BARVE: | nean as a qualified, you know,
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they' re probably lower in our mnd, if you really | ook
at it froma risk perspective. You have got a conpl ex
nol ecul e whi ch has got probably 30 tinmes the nunber of
am no acids that we are tal king about here with
mul ti ple chains, which can have nultiple epitopes for
devel opi ng i nmmunogenicity. Here you have a relatively

sinpl e nol ecule, so the |ikelihood of having conpl ex

| mmunogenecity -- so, what we are saying is that it
should be no -- at |east not higher than what is
required currently for conplex biologics. [If at all,

it should be on the | ower side given that the nolecul e
Is relatively sinple.

MR. STEIN:. And just to be clear, you
mentioned that -- you're suggesting endpoints, you
said clinically relevant inpact of inmmunogenecity
woul d be assessed by SMBG in changes to insulin dose.
| s that what you're proposing, you' d use those as the
endpoints --

DR. BARVE: | think we have to look at it as
totality of evidence. W can't really look at it
ei ther just based on PK, because we know that there

are chall enges in, you know, evaluating PK. W can't
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give a fixed dose and take a PK and say that, | ook,
Is simlar, because we treat patients to target.
There are designs even in that that we can think
about, where we can use a certain period where
patients can receive a fixed dose of the product.
We'l |l have to see whether this is consistent with th
standard of care. But we | ook at imunogenicity, we
| ook at the dose, we | ook at the fasting bl ood
glucose, as well as we |l ook at Alc. So, we can't ju

say that these points are -- if everything is noving

It

e

St

in a different direction, then we have a problem But

i f everything noves in the sanme direction, then we
know t he answer. And the likelihood of it, after
doi ng extensive characterization and a PK/ PD st udy,
wel | as know ng the inmmunogenic potential of these
products, in our mnd is going to be limted.

MR. KOSLOWSKI: So, you had nentioned the
only thing necessary for the punp woul d be
conpatibility. So, could you elaborate a little bit
about that?

DR. BARVE: So, our thoughts are that, you

know, if you really followed the biosimlarity

as
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principle, and that's really the fundanmental principle
that we're tal king about, that if the product is
approved as a biosimlar or interchangeable, then it
shoul d behave exactly the sanme way.

So, if you do the in vitro capability and
show that there is no bl ockage or there is no | eaching
or whatever the factors are, then you don't have to do
anyt hi ng beyond that, because we can really use this
product along with, you know, replace it to the
reference product. That's our thought process in
ternms of how we approach either problems, because the
fundanmental bedrock to all of this is the
biosimlarity principle, right? You want to -- | know
it's kind of cliché and it's kind of oversold to sone
extent, but that's the reality. W are approving a
product which is simlar based on all these testings.
Now, why do we need another |ayer of conplexity if we
show that there are no differences between the
conpatibility?

MS. TEMKIN:. And just to clarify, are you
tal ki ng, when you say that about biosimlarity,

I nt erchangeability, or both, do you see a difference?
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DR. BARVE: | don't see any difference,
because at the end it really should not. | nean, as

| ong as you show that there is no difference, because
we feel biosimlarity and interchangeability is just
one nore step in terns of how these products are used.
Today we have insulins which are substituted w thout
any interchangeability. People are switching

i nsulins, you know, for multiple reasons including
formul ary preferences, you know, insurance coverage,
etc. So, | don't think that should be an issue,
whether it's a biosimlar or interchangeable.

M5. YANOFF: |'malso going to follow up on
the sanme issue. So, for the biosimlarity, the
criteria -- there's a caveat notw t hstandi ng m nor
differences in nonactive ingredients. So, what is
your view on fornul ations that have sanme exci pi ent
versus a different excipient, how that could affect
use in devices?

DR. BARVE: |If you -- | nean, we are not
sayi ng that they should not do anything. W are
saying that there has to be sone degree of testing,

which includes in vitro conpatibility, to make sure
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that they are conpatible. And if there is no
difference in ternms of that, or in that particular
case, it should not matter, to an extent, in terns of
how t hey are used.

MS. YANOFF: Is there a possibility that the
excipient could interact with the patient interface,
you know, with the tubing inserts, and how woul d you
suggest that be assessed?

DR. BARVE: | nean, there are things that can
happen, but, again, it comes down to the fundanental
things that if it has been tested and shown, in our
m nds, it should not be an issue.

MS. LIAS: | have a related question. So,
many tinmes punp inconpatibility may relate to
| eachabl es and extract abl es.

DR. BARVE: Correct.

MS. LIAS: It also may relate to changes in
the PK/PD profile due to instability as the insulin
travels through the fluid path of different punps.

So, how does a drug conmpany m ght you suggest testing
across different punps, punp designs and food paths?

DR. BARVE: I think sonme of these will
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address as part of our comments to the docket. W
have got certain thoughts on this.

MS. LIAS: Thank you.

M5. TEMKIN: Thank you very nuch. Dr.
Martin?

DR. MARTIN. Thank you for holding this
hearing and inviting the views of patients,
manuf acturers and ot her stakeholders. |'mDr. Sherry
Martin, Vice President, D abetes d obal Medical
Affairs, Eli Lilly and Conpany, and |I'm very pl eased
to provide Lilly's views fromthe clinician
perspective. | will be focusing on the future of
biosimlars, as well as interchangeability of insulin
products.

As | said, this hearing is of special
| nportance to ne, because | was a practicing clinician
for 20 years before |I joined Lilly. After conpletion
of nmy training as an endocrinologist in 1992, | opened
the first endocrine clinic in North M ssissippi,
serving a very large rural popul ation of patients with
type 2 diabetes. |'ve co-authored nmultiple

publ i cations on di abetes research and clinical care
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consi derations for patients with di abetes.

Lilly has been commtted to di abetes care for
nearly a century. In 1923, when a diagnosis of
di abetes was virtually a death sentence, Lilly
i ntroduced the world' s first commercially avail abl e
insulin product. In 1982, we introduced hunman
insulin, the world's first nedicine made using
reconbi nant DNA technol ogy. 1In 1996, we | ost Humal og,
the first approved insulin anal og, and nore recently,
in 2015, we obtained approval for Basaglar, the first
foll ow-on insulin biologic.

Over the years, we have hel ped advance
i nnovation in how insulin is adm nistered, going from
the classic admnistration in vials and syringes to
today's pens and punp delivery systenms. W believe
the future standard of care for patients with di abetes
will continue to evolve and will nove into connected
di abet es ecosystens made up of insulin along with
digital health technol ogi es and connected delivery
systenms. | will address each in turn.

Lilly strongly supports FDA's efforts to

pronote innovation, conpetition and access with regard
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to insulin products. M coments today are very nuch
inline with the principles of the final

I nterchangeability guidance that FDA issued | ast week,
particularly the Agency's recognition that nore
detail ed gui dance is needed on interchangeability
considerations that are specific to each product
presentation. Lilly plans to submt witten coments
as well, addressing a broader range of issues.

Lilly agrees with FDA that a robust show ng
of biosimlarity is the first step in denonstration of
i nterchangeability. W recommend that FDA devel op the
requi rements for interchangeable insulin products
based on a case-by-case assessnent of the strength of
the biosimlarity data. In the case of insulins, the
ability to characterize the nolecule as a part of the
biosimlarity data package may reduce uncertainty at
the time of assessnment of interchangeability. This
shoul d include a particular focus on those portions of
t he nol ecul e known to affect immunogenicity. The
denonstration of fingerprint-like simlarity and
functional binding as conpared to the reference

product may further reduce uncertainty.
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Beyond biosimlarity, interchangeability
requires evidence to ensure safe substitution in the
absence of prescriber oversight. Sw tching studies
provi de additional confidence that there will be no
meani ngf ul increase in i munogenecity fromsw tching
or alternating between the biosimlar and originator
product. However, Lilly believes that FDA coul d take
steps to make the conduct of sw tching studies nore
efficient and feasible. Mst inportantly, given the
| ack of dose linearity with insulins, we recomend
t hat FDA consi der whether an efficacy endpoi nt m ght
be nore appropriate for these studies as conpared to
t he pharmacoki neti ¢ endpoi nt bei ng recommended.

Furt hernore, FDA could provide proactive
gui dance on key el enents of protocol design, including
pati ent popul ati on, such as whether data froma type 1
popul ation is generalizable to a type 2 popul ation,
and duration of each switching period. W are
commtted to continue working with FDA to sinplify
switching studies for insulin products, and wl |
provi de additional details in our witten comments.

The experience of interchangeability
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determnation is that the patient receives an insulin
product at the pharmacy that is different fromthe
product prescribed by their healthcare professional
and potentially different fromone that they have ever
previously used. And all of this is done wthout the
oversi ght of the prescriber. This underscores the

| nportance of assessing any patient-facing conponents
of a proposed interchangeable insulin product, such as
the delivery device, to ensure that no additiona
training or prescriber oversight is needed for the
switch.

Conponents of a connected di abetes ecosystem
may i nclude beyond the insulin itself, a nunber of
digital health technol ogies -- connected pens, nobile
medi cal applications, connected, continuous glucose
noni tors, cloud-based data storage, data anal ytics and
dosing algorithms, as well as a punp-based artificial
pancreas system | nproved outcones can be
acconplished by providing tools to patients and
physi ci ans for better nonitoring, insulin managenent
and patient notivation, which links to inproved

treat nent adherence and individualized patient care by
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provi di ng aggregate data that |eads to a better
under st andi ng of the di sease, and by enabling data-
driven conversations between a patient and their
heal t hcare provider to optim ze and tail or treatnent
plans. In circunstances where an insulin is delivered
in a connected ecosystem FDA shoul d consider that
specific systemin assessing interchangeability. How
the insulin product functions within the ecosystem
will be relevant to whether a biosimlar may be
substituted for the reference product safely and
effectively without the involvenent of the prescriber.
We do not believe that this assessnent of
treatment ecosystem should represent a barrier to
i nterchangeability of the nore classic routes of
i nsulin adm nistration. W recomend that FDA assess
I nterchangeability for insulins in current
presentations, such as vials, pens and punps,
separately frominterchangeability within a connected
system This approach will enable FDA in the short
termto focus on biosimlarity and interchangeability
of insulins in current presentations, and at the sane

time enable FDA to proactively assess the conpl ex

www.Capital ReportingCompany.com
202-857-3376


http:www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

22

Meeting May 13, 2019

Page 66

guestions presented by the evol ving connected
ecosystem of diabetes care, with a focus on pronoting
i nnovati on and conpetition.

FDA shoul d consider the foll ow ng questions
I N assessing interchangeability where an insulin
product is part of the connected system WII| the
applicant seeking interchangeability have its own
connected ecosysten? |f so, how do the conponents of
this system and the systemoverall, conpare to those
of the reference product? How do patient outcones
conpare between these systenms? How will sw tching
froma product within one ecosystemto another affect
the continuity and stability of care for the patient,
and the datalink to their healthcare chain? How w |
I nterchangeability affect data security and data
integrity of the reference product's secure ecosystenf

As | close today, | share Lilly's
recommendati ons of the key issues FDA shoul d consider
when crafting insulin interchangeability standards for
now and in the future. 1In the near term we believe
t hat FDA should focus on biosimlarity and

I nterchangeability of insulins in current
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presentations. And in the future, interchangeability
for biosimlar insulins within a connected ecosystem
shoul d be assessed separately. ldeally, this could be
part of the FDA's upconm ng gui dance on presentation-
related i nterchangeability issues. Lilly stands ready
to assist FDA with these new standards to hel p pronpote
patient access to insulin products. Thank you for the
opportunity to provide nmy coments, and | wel conme your
guesti ons.

MR. KOSLOWSBKI : So, regarding this concept of
an ecosystem so the way you've described it, there
are nultiple different ecosystens. Like, currently
pati ents nove from one type of insulin to another or
across-the-board. Wuldn't it seemto make sense that
t here woul d be one | arge ecosystem considering all the
different conponents in this? And you nention that
this won't be a barrier. | nmean, potentially, if
| arge conpani es can create their own ecosystem right,
it could be a tremendous barrier, because basically
you can't switch to anything el se because you're kind
of fixed in that system

DR. MARTIN: So, | think there are two parts
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to the question. The first is, wll there be

uni versal interoperability between connected
ecosystens that are being devel oped? And | think we
don't know the answer to that question today, but |
think we need to prepare for the fact that there could
be interoperability, whereas, one would need to
understand did a biosimlar insulin function as well
within another systen? |s there the possibility that
there will not be interoperability in some systens? |
think that's al so possible, and in that case, when a
patient is in a particular system say, for instance,
using a connected pen that has an algorithm c-driven
dose, if they were to be noved to a vial and syringe
presentation, would that be a feasible alternative for
that patient? No, there would be a problemthere.
Because the patient would then be asked to nove into a
system where they didn't have the dosing pronpt that

t hey had before, perhaps didn't have the connection to
conti nuous glucose nonitoring. So, we do believe that
this does represent a new and nore conpl ex for our
side of the regulatory environnent and the production

environment. The goal is that it actually, in the
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right systemthat a patient has been prescribed and
has been trained on, sinplifies their care.

MR. KOSLOWSKI: So, as you said, clinicians
for decades who has taken care of diabetic patients,
wearing that clinician hat, would you like an
ecosystem that's interoperable?

DR. MARTIN: The ecosystemthat | wll be
| ooking at as a clinician is does it deliver the
outcones that | would expect for a patient? The
I nteroperability I think will be dependent on what are
t he nethods of that ecosystem the container closure,
ot her kinds of aspects that may exist within these
systens in the future. But |I'll be |ooking at

out conmes. Thank you.

MS. TEMKIN: Thank you very nmuch. | believe
it's tinme for us to take a break, so we will reconvene
at 10: 40.

[ Break. ]

M5. TEMKIN: Wel cone back. | hope everyone

enj oyed their break, and we are now pl eased to wel cone
Dr. Luo.

DR. LUO.  Good norning, everyone. Can you
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hear me? Great. M nane is Jing Luo. | am an
i nstructor of nedicine at Harvard Medi cal School, and
a faculty nmenber in the Division of
Phar macoepi dem ol ogy and pharmacoeconom cs, which is

| ocated within the Departnent of Medicine at the

Bri gham and Wonen's Hospital. |'malso a practicing
physician. | amlicensed to practice in the state of
Massachusetts. It's a pleasure to be with you all on

this rainy day. Here are ny disclosures.

So, |I've been follow ng the pharmaceuti cal
mar ket for about 15 years, and doctors are notoriously
bad at maki ng prognosis, but let ne go out on a linb
and make one inportant prediction this norning. The
approval of biosimlar, non-interchangeable insulins
will be insufficient to address existing failures in
the US insulin market. Therefore, | will focus the
bul k of nmy talk about issues specific to
I nterchangeability. | have three points for FDA's
consi deration and our esteened panelists.

First, mnor differences in insulin efficacy
may not be clinically significant for patients.

Second, be cautious but pragmatic about clains of
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saf ety when you do hear them And, third, a small
pre-approval switching study, | believe, can neet all
statutory requirenments regarding interchangeability.

This is an advanced audi ence, so | do not
need to spend nuch tinme, cost-related insulin underuse
I S conmobn even in contenporary cross-sectional studies
for which | have participated in. W estimte
sonewhere between 1 in 4 patients who use insulin
experienced this in 2019. |It's associated with worst
clinical outcomes and, uncommonly, death. The gl obal
need for insulin is staggering. | will note cite al
of the figures, but I'Il just conclude this part by
saying that the reason this is such an inportant topic
is because this is a serious disease. Not using
insulin is universally and rapidly fatal for patients
who require it.

The status quo is a boon for industry but a
di saster for patients and for heal thcare providers.
Wiy do | say that? First, thereis limted
conpetition for insulin. There is a research letter
by Emma Her nandez out of Pittsburgh published in JAVA

this year.
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Second, patients do not benefit fromrebates
or discounts negoti ated between insulin manufacturers
and payers. | should put in parentheses, currently
benefit, because there are talk about making that no
| onger be an issue.

Third, the private contracts that decrease
net prices for insulin are extrenely unkind towards
frontline healthcare providers and patients. | don't
need to tell you about all of this because you are al
well aware that it's quite a headache to deal with
things like fornmulary restrictions, prior
aut hori zations, step therapy, quantity limts. | have
to fax forms to payers that say that nmy patients have
failed X, Y and Z for six nmonths before they' Il pay
for certain insulin pens. This is ridiculous.

Fourth, Band-Aid solutions, |ike copay cards,
di scounts, authorized generics, they do not work for
the mpjority of Anmericans, and we have published a
| arge nunber of studies on this particular issue. |
put up sone references for you to read | ater.

I nt erchangeabl e insulins are the nost

efficient solution for the US narket, because we don't
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have rational centralized strategies to control
prices. W nust rely on things |ike the narket-based
sol utions of which interchangeability will be very,
very inportant. The remarkabl e success of the
generics market in the USis primarily due to two
t hi ngs: Hatch-\Waxman, which was enacted the sane year
| was born, 1984; and second-stage generic
substitution laws, which are really, really inportant
in this space. Existing state |aws on biosin|ar
medi ci nes only allow substitutions of biosimlars that
are designated as interchangeabl es by you at the FDA
Therefore, interchangeable insulins represent a
pr of ound opportunity for FDA.

Three points. Point No. 1, mnor differences
in efficacy, that is potency, may not be clinically
significant for patients. Insulin is titratable by
definition. Additionally, soneone has already
mentioned this, but nmedication swi tches happen all the
time in clinical medicine. 1t is a huge nuisance for
our patients and for providers such as nyself. | just
list a couple of switches that happened today, of

which there is no regulatory concern. Levothyroxine
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to | evot hyroxine, which are rated by the FDA as
t herapeutic equivalent rating of AB. Second, rapid-
acting anal og, such as lispro to aspart, or vice-
versa; glargine to detemr, or vice-versa; glargine to
gl argi ne, or vice-versa.

And, finally, even happens between anal og and
human insulin products in the market. | was able to
participate in one of these studies. You can read
about it in JAMA. It cane out in January of this
year, and we |ooked at things like utilization,
expendi tures, henoglobin Alc, no major difference that
|'"d be willing to share with you, even swtching
bet ween anal og and human insulins for type 2 diabetes.

Point No. 2. Be cautious but pragmatic about
clains of safety. Sonme clains of safety nmay be
unverified or unsubstantiated by the totality of the
scientific evidence. Wat do | nean by that?

Mul ti pl e peopl e have stood up today and tal ked about

i mmunogenicity. Let me rem nd you, inmunogenecity is
not part of the statute. You cannot find that word
anywhere in the BPCIA okay? It's been nmade up.

We're tal king about it now because people believe it's
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theoretically inportant, yet | would argue that the
devel opnent of anti-insulin antibodies, even
neutralizing antibodies, often have no or very little
clinical significance. W are talking about | ooking
at a bi omarker which hopefully is associated with a
surrogate marker, which is probably associated with a
clinical outcome. OCkay, we're |ooking at a biomarker
for Alc which is probably a validated surrogate
outcone that is neaningful for patients. This is what
we' re tal ki ng about right now.

Additionally, their clinical events may be
| npossi ble or inpractical to identify in approval
studi es and thus may require post-marketing
observati onal studies that include things |ike
traceable real world evidence. Qur division is quite
good at doing these types of studies, but you don't
have to do observational studies. You can also do
them t hrough registries or through the US senti nel
program

Finally, this point at the bottom it's
buried there but it's super-inportant. People wll

tal k about unusual, idiosyncratic, unpredictable
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clinically neaningful safety events. These wll
al ways happen irrespective of the product being
consi dered. However, these can al ways, always, always
be mtigated in the status quo because the provider
can sinmply check off dispenses witten or brand nane
medi cal |y necessary on his or her prescription.

Here's sone exanples of things we can | ook at
for safety events using observational data. | have
three mnutes. Let ne just skip to the second point,
which is | quote sonme statute here. The risk in terns
of safety or dimnished efficacy of sw tching between
t he use of interchangeable products and reference
products are not greater than the risk of using the
reference product alone wi thout a swtch.

| will propose to you one hypothetical study
desi gn, which you can see here, which is ny
interpretation of the draft guidance, because | don't
think 1've had a chance to review the final guidance,
whi ch cane out after these slides were prepared. But
here's one hypothetical swi tching study for
denmonstrating insulin interchangeability that uses no

| ess than three switches between the reference and
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bi osi m | ar product.

Let's say after you screen an appropriate
pati ent popul ation that may or may not al ready be
using insulin. 1Is there a |laser on here? On the far
|l eft you'll see that patients after screening are
entering a two-week run-in phase -- that nunber of
weeks is variable -- where they're using the reference
i nsulin product. On day zero they're random zed to
the top, where there's a no-switch arm or the bottom
where they are switched to a biosimlar insulin.
Subsequently, after a certain nunmber of days, let's
say it's 10 days, which is about the amount of tinme
t hat one pen |l asts, they are switched to a reference
insulin. That's switch No. 2. Ten nore days they are
switched to a biosimlar insulin, and at the end of a
certain nunmber of period, let's say it's 3.5 half-
lives, you conpare the PK endpoints, clinically
rel evant endpoints, the dose, the imunogenicity, and
safety risk, conparing the top versus the bottom
randonm zed arms. This is one potential study design,
and | woul d suggest sonething on the range of 30

patients, let's just say. |'mnot covering this
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slide. And I'll finish with this story in ny |ast
m nut e.

Okay. | guess ny animations didn't cone

t hrough, so you can't see the nost inportant picture
here. Ninety-seven years ago a 5-year-old boy naned
Teddy Ryder was first treated with insulin in Fred
Banting's group at the University of Toronto. He cane
in as -- in a wheelchair. Sonetine |later you see a
picture of himas a rotund, healthy boy, okay? And he

wites this letter, which currently a copy of which

sits on ny desk. "Dear Dr. Banting. | w sh you could
cone see ne. | ama fat boy now and | feel fine."
This is a picture of Ted Ryder. He survived well into

his seventies, dying in the 1990s, holding up a
pi cture of what he | ooked |ike shortly after receiving
I nsul i n.

| believe, personally, that it is a travesty
we're nearing the 100-year anniversary w thout any
true generic insulin in the US market. The tine to
act is not today, it was two years ago, when Al ex
Smith died for rationing his insulin and dying

unfortunately of conplications related to DKA, okay?
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| urge you, | thank you for being here today, but
let's not nm stake ourselves, it's time to act. Thank
you.

MS. YANOFF: Thank you so much. For your
I nterchangeability study, a couple questions. One is
t he nunmber of patients you're thinking, and also the
consi derati ons about the duration of the study
conparing that to what we know about insulin dosing
and how long it takes to titrate for glycem c control.
So, how do you reconcile the short duration of the
trial with the fact that a |lot of the patients would
be dose titrating still at that point?

DR. LUG  Yeah, | nmean, |I'mnot as famliar
with the average length of titrations in pre-approval
studies for insulin. | imagine they're relatively
short. In clinical practice we kind of draw it out a
little bit because we're concerned about risk of
hypogl ycem a and we want to give patients tinme to kind
of get famliar with it. But | would argue that in a
randoni zed trial setting, where you have people who
are nonitoring safety events, that you should be able

to titrate up pretty aggressively. And, of course,
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there are different titration algorithnms that are out
there. | would argue for sonething aggressive, |ike
treat to target, where you can get to your fasting
goal relatively quickly.

The nunber of patients should be driven by

the science based on your primary outconme. So, if

your primary outcone is PK related, | believe those
studies can be extrenely small. And why do | believe
that? Because, |'ll just reference you guys to the

pi votal trial which led to the approval of intranasal
Nar can, where there were 30 patients.

MR. KOSLOWSKI: | just wanted to ask if you
could comment on sonething a little bit different. |
noticed in the publication this was a sw tching
approach froma human -- from an anal og to human
insulin, and | guess just nore broadly, if you could
comment on sone of the other barriers at the patient
| evel or physician | evel concerns that m ght occur
frominplenmenting availability of interchangeability,
why woul d you think there will be concerns fromeither
pati ents or physicians around switching fromone form

of insulin to another?
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DR. LUG  Yeah, | nean --

MR. KOSLOWSKI: And how woul d you suggest we
consi der those and mtigate thenf

DR. LUG -- | think history repeats itself.
| think the argunents you heard about sw tching
bet ween | evot hyroxi ne from one manuf act urer and
generic | evot hyroxi ne from anot her manufacturer, those
sane argunents will come again and we will have to
beat them back with rigorous science. It could be
pre-approval studies and it could be a conbination of
pre- approval and post-approval required or suggested
studi es, which can come fromreal world evidence.

| think you'll probably get a |ot of
resi stance frompatients or from heal thcare providers
that have a lot of skin in the game. |If they're
making a | ot of noney off the brand-nane
phar maceuti cal industry, | believe that they'l|
probably have really strong argunents about why
switching is really, really bad for them However, |
believe if you really focus on the science and you get
t hose endpoints right, that we should be able to back

t hose biased hypot heses.
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MS. TEMKIN: Thank you. | wanted to ask a
little bit nore about your discussion of clains of
safety. [|'mwondering if you can explain a little bit
what kinds of clains you' re tal king about, who's --

DR. LUO Yeah. | nean, |'ve heard of
comments from senior |eadership at FDA tal ki ng about
things like, well, if you do repeated sw tching
bet ween reference and biosin|ar products, and between
different biosimlar manufacturer's products, that
w ||l [pound] the inmune system and nake it really,
really problematic in ternms of i munogenicity.

What science undergirds those clains?
Neutralizing antibodies are quite comon. Non-
neutralizing anti bodies are also quite comon after
the use of insulin, but they have little or no
clinical inmpact, not on dose, not on its associations
with glycem c control, certainly not on hard clinical
endpoints. So, when we say things |ike that or even
hear things like that, it seens really inportant,
because it's about safety of our patients, but,
really, what evidence support those clains? That's

what | nean about clains about safety.
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And, actually, when |I first read about the
gui dance and | heard that piece in the Federal
Regi ster, when | thought FDA was thinking about
safety, | thought you were referring to hypoglycem a
risk. But it's becone apparent to ne that safety can
al so include things |ike inmmunogenicity, and I would
just argue that, well, you know what? M patients
probably care nore about their risk of having a
hypogl ycem ¢ event than devel oping an anti body for
whi ch clinicians do not even check in routine clinical
practice. These are subspecialty lab results that are
al nost never ordered unless you are a researcher.
That's why | think they don't have very nuch clinical
significance, and that's why | think you should
probably down-wei gh that particul ar endpoint when you
t hi nk about regulating these products.

MS. TEMKIN: | just want to unpack a little
bit which guidance you're talking -- are you tal king
about biosimlarity, interchangeability?

DR. LUGC Well, how do you interpret the
statute? Do you interpret -- do you think the statute

menti ons anythi ng about i nmmunogenicity?
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MS. TEMKIN: It does, yeah. So, --

DR. LUO. Can you quote that line to nme?

M5. TEMKIN: Sure. In Section
351(k) (2) (A) (i) (cc).

DR. LUGC And what is the |ine?

M5. TEMKIN: It's in defining the content
that's required for a biosimlarity denonstration, and
it mentions a clinical study or studies, including the
assessnent of inmmunogenecity and pharmacoki netics or
phar macodynam cs - -

DR. LUOG  Ckay.

M5. TEMKIN: -- sufficient to denonstrate
safety, purity and potency.

DR. LUO So, it sounds like it's nore for
i nterchangeability -- I'"'msorry, for biosimlarity
than i nterchangeability.

MS. TEMKIN: Well, and then biosimlarity, of
course, is incorporated into the definition of
i nterchangeability.

DR. LUG  Yeah.

MS. TEMKIN: So, I'mjust trying to

under st and - -
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DR. LUO Yeah. Well, based on that statute,
it sounds |ike you probably do have to eval uate
i mmunogenicity. Whether you can do it in a PK study
or whether you'd have to do it as a | arge pre-approval
clinical study -- let's say a small pre-approval
clinical study, would be up to you.

MS. TEMKIN: Thank you.

DR. LUG  Thanks.

MR. KOSLOWSBKI : So, you had nentioned that
i mmunogenecity is low risk, and there's a |ot of
evidence for that. So, clearly, even though the
statute nmentions i mmunogenicity, obviously it's based
on the risk and understanding the risk of
i mmunogenecity what the expectations with that woul d
be. So, clearly, if you have information -- and
there's a ot of information about this -- that
supports the lack of inportance of imunogenecity for
insulin, it's inportant to include that in the docket
or to share that with us.

DR. LUO  Sure. [I'll find those studies and
summarize them for you

MS. TEMKI N: |f there are no additi onal
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guestions, thank you very rnuch.
DR. LUO. Thank you.

MS. TEMKIN:  And Christine Simon, thank you.

MS. SIMMON: Hi. Thank you for the

opportunity to speak at today's hearing. [|'m
Christine Sinmon. | amthe -- oh, yes, of course. |
actually don't have slides, so | wll be happy to --
there we go. So, |I'm Christine Sinmmons, Vice

President of Policy and Strategic Alliances at the
Associ ation for Accessi ble Medicines, and the
executive director of the Biosimlars Council, which

is a division of the association that represents the

manuf acturers of biosimlars. | have no disclosure to
make today. Most significantly, | do not intend to
di scl ose the year | was born, but I wll put ny

gl asses on, so that m ght give you a clue.

So, as former FDA Commi ssioner Cottlieb
noted, regulating insulin under the Public Health
Service Act will allow for nore efficient devel opnent
of biosimlar and interchangeable insulin for
America’s 7.5 mllion diabetes patients who rely on

insulin to nmanage their disease, a popul ation that has
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doubled in the past two decades. And we have seen in
the biosimlars space to date that conpetition works
to bring down nonopoly prices for costly biol ogics.

Mar ket ed biosimlars are currently, on average, comn ng
into the market discounted at 47% bel ow their
respective reference products list price, and 18%

| ower in ternms of net price, ASP, in Medicare Part B.

As Congress has noted, conpetition is sorely
needed in the insulin space, and we | ook forward to
working with the Agency and policymakers to achieve
this goal.

The insulin market in the United States is a
direct reflection of issues facing biosimlars nore
broadly. The current insulin market |acks significant
conpetition to the detrinent of patient access and
heal th and has been characterized as a public health
crisis. The conbination of regulatory chall enges,
over-patenting to stave off conpetition, and anti -
conpetitive rebating and contracting tactics by brand
firms are sone of the reasons for this |ack of
conpetition.

Six of the nost highly utilized brand nane
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insulins increased in list price by nore than 500%
from 2006 to 2015. Because patient cost-sharing is
often based on the |list price before rebates or
di scounts, increases in list price directly inpact a
patient’s ability to afford their medicines and can
cause i ncreased patient abandonnment and | ower
adherence. In addition, in Medicare Part D, annual
out - of - pocket costs for insulin nearly doubled from
2007 to 2016, from $324 to $588, according to the
Kai ser Fam |y Foundati on.

G ven the acute need for conpetition in the
insulin market, we absolutely applaud the FDA s recent
efforts in this space to ensure insulin biosinmlars
are able to efficiently be devel oped and cone to
mar ket post-March 2020. We support the Agency’s
timely guidance on interchangeability, particularly
its streanlined data and study design requirenents
that allow flexibility and the use of the gl obal
conparator products to support applications. W also
appreci ate the renoval of the ambi guous fingerprint-
i ke regul atory standard.

Now, while the interchangeability designation
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does not confer any additional quality or safety
attributes for approved biosimlars, the statutory
requi renment, as others have pointed out, under BPCIA
makes t he designati on necessary for automatic
substitution at the retail pharnmacy.

| nterchangeability will therefore be particularly

I nportant in the insulin space.

As the agency stated recently in a response
to a letter fromsenators voicing concern over the
final guidance on the inplenmentation of the deened to
be a |icense provisions of the BPCIA FDA has
consi derabl e expertise and experience safely and
effectively regulating insulin, and with the highly
simlar regulatory standard that is applied to brand
bi ol ogi cs after manufacturing changes as well as to
bi osim | ars.

Further, insulin is a sinpler nolecule than
ot her, nore conpl ex biologics such as nonocl onal
anti bodi es, and has been extensively characterized and
significant real-world evidence related to the safety
and efficacy of insulin exists. To that end, we

support the Agency’'s step-w se approach to
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i nterchangeability outlined in the final guidance.

Contrary to all too prevalent m sinformation
canpai gns around the safety and efficacy of
bi osim lars driven by some brand manufacturers,
st akehol ders to not need to wait for interchangeabl e
bi ol ogics to use biosimlars with their patients.
Significant evidence exists that a physician-Ied
transition froma reference product to a
noni nt erchangeabl e biosi m | ar does not result in a
| oss of safety or efficacy.

In the insulin space, brand-to-brand sw tches
across insulin types occur frequently at the direction
of the provider, and given the highly simlar nature
of a biosimlar to its reference product, the risk of
di m ni shed safety or efficacy froma transition is
m ni mal .

Avail ability of biosimlar insulinis |likely
to increase patient access and savings. To that end,
in ternms of the Agency’s educational efforts on
bi osimlar insulin, we would |like you to continue
enphasi zing that a transition froma reference product

to a noni nterchangeable biosimlar will not result in
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changes to safety or effectiveness.

Finally, at the risk of piling on, | want to
add our voice to the chorus of the stakehol ders who
al so believe the uptake -- excuse ne, the updated FDA
gui dance on nam ng does act as a barrier to
biosimlars. W've commented on this previously, but
the FDA policy that requires four-letter random
suffixes be added to the biosinmlars |INN purportedly
to support pharmacovigilance and despite a gl obal
consensus that a suffix only leads to patient and
prescri ber confusion is disappointing to those of us
seeking to increase patient access to biosimlars.

FDA recently announced that it will abandon
its prior commtnent to add suffixes to previously
approved originator biologics, which includes insulin
products. Different requirenments for originator
bi ol ogi cs and biosimlar conpetitors will create
patient and provider confusion, conpounding reference
bi ol ogi ¢ manuf act urer-supported m sinformation
canpaigns. And this is going to be particularly
chal I engi ng for insulins approved as interchangeabl e

biologics. It will differentiate the automatically
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substitutabl e i nterchangeabl e biologics fromtheir
reference products and underm ni ng i nterchangeability
designation. The policy further erodes confidence in
biosimlars and results in billions in [ ost savings if
i nt erchangeabl e bi ol ogics are not automatically
substituted for the reference product. So, we really
urge the Agency to reverse its policy on the random
suffixes, really, just rescind the guidance and kind
of come into line with the rest of the gl obe.

Wth that, | guess | would just conclude with
a few recommendati ons. FDA has significant experience
with insulin and highly simlar regulatory standard,
and shoul d apply that experience to biosimlar insulin
devel opnment. We'd |ike the Agency to continue to
hi ghli ght for stakehol ders that interchangeability
does not confer quality but is a statutory standard
for automatic substitution at the pharnmacy.

We'd |like the Agency to continue to enphasize
that a transition froma reference product to a
noni nt erchangeabl e biosimlar will not result in
changes to safety or effectiveness.

Thank you for the opportunity to speak today
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and your |eadership in ensuring the devel opment of a
conpetitive biosimlar market in the US. | | ook
forward to answering your questions and subm tting
addi tional coments for the docket.

M5. TEMKIN: It seens that we don't have
questions at this tinme. Onh, | take it back.

MR. KOSLOWBKI: So, earlier on we heard about
sort of this broader insulin ecosystem \Wat is AAM s
position on sort of howinsulin fits into a broader
world with all kinds of apps and electronic |inks?

M5. SIMMON: Well, that's, you know, | think
that's the first time |I've heard, really, that
application of the ecosystem anal ogy to insulin, and
fromLilly, so, we had an opportunity to di scuss anong
the menbers of our trade association. But | would say
that it does | ook that devel oping the ecosystemwth
different parts that involve different products wll
therefore likely involve additional patents. And as
parts of the ecosystemor the delivery system in the
ecosystem are patented -- we do know that patent
tickets, over-patenting rebates, the rebate trap and

ot her patent issues are a big barrier to biosimlar
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adoption. So, we would definitely want to know nore

about it and take a look at it fromthat perspective.
MR. STEIN: You nentioned prescriber-

initiated switching based upon -- with biosimlars

t hat were not interchangeable. Can you speak a little

bit about your views on the potential success for

bi osimlars that are not interchangeable, the val ue of

I nt erchangeables with regard to increased use of that

product? And, also, well, maybe start with that?
M5. SIMMON: Ckay. Yes. | nean, certainly,
bi osinm |l ars that have not -- or biosimlar applicants

who have not sought the interchangeability designation
but have their biosimlar approval should be
successful in the market, notw t hstanding the
confusi on around, you know, what interchangeability
really means froma | ayperson's perspective and from a
pati ent perspective. And the idea that
I nterchangeability sounds like a quality attri bute,
when, of course, we know that it's not, and the FDA
has been very clear about that and we appreciate that.
Ri ght now, because the market is mainly in

Part B, it's | ess of a concern. As the mar ket npves

www.Capital ReportingCompany.com
202-857-3376


http:www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

22

Meeting May 13, 2019

Page 95
to Part D, hopefully, and the ongoi ng approval s of
more biosimlars, we do expect there to be sonme
chal | enges surrounding that, and certainly our
manuf acturers are concer ned.

MR. STEIN. And the second part | was goi ng
to ask is in terns of the timng of it. Do you think
that it would be inportant for the Agency to cone out
as i nterchangeabl e or sequentially biosimlar and then
i nt erchangeabl e? Does that pose any differences in
I'i kel i hood of success of the product?

M5. SIMMON: Well, | think to the extent that
t hey coul d be contenporaneous woul d be hel pful. But
we woul d support the idea that | think was nentioned
by others, that interchangeability, you know, in the
EU is a conponent of biosimlarity, it's not a
separate designation. And interchangeabl e biol ogics,
the interchangeability is already, froma product
perspective, is built in. So, ideally, while we know
it exists in the statute, it would be sonmething that
could be weighted a great deal |ess.

MR. UNLU. | have a question. All norning

we' ve heard about interchangeability two ways. One is
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descri bing the existing market, we've heard a | ot
about how the existing market is de facto

i nterchangeabl e in ways, for exanple, driven by

I nsurance or prescriber decisions. And then we're

al so tal ki ng about interchangeabl e insulins and how
they're really inportant. | guess I'ma little
confused. |If the existing market is exhibiting
aspects of interchangeability as the prices keep

ri sing, what additional aspect of the interchangeabl e
approvals would help those prices cone down? And how
many of those would we need? Because | also
understand that there are a handful of insulins
currently on the market and are apparently being used
i nt erchangeably in many ways. So, can you shed sone
| i ght on that?

M5. SIMMON: Possibly. | think that, you
know, the degree to which interchangeability
designations will help drive down prices is directly,
of course, correlated to the degree to which those are
products that will be avail able at the pharmacy and
wll be, therefore, automatically substituted. The

success of the generic industry in terns of market
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penetration is primarily based on autonmatic
substitution at the retail pharmacy level. That's why
we're at 90% of the market. So, you know, that's
really, if you have interchangeability but not retali
availability, then you may not see -- certainly, you
won't see as rapid price conpetition, and that wll
affect, |I think, the rate of price conpetition, if not
the | evel.

M5. TEMKIN. Geat. Thank you.

o

SI MMON:  Thank you.

MS. TEMKIN: Dr. Ramanan?

DR. RAMANAN: Good norning. M nane is
Sundar Ramanan. | amvice president of gl obal
regul atory affairs for Biocon. Thank you for the
opportunity this nmorning to present our policy
position today.

The reason why we are passi onate about this
topic i s because our chairperson defines bl ockbuster
as being accessible to a billion patients, right?
This vision has enabl ed us, Biocon, to be a pioneer in
af f ordabl e access to biologics. Patients in over 120-

pl us countries benefit fromour high quality
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bi ot her apeutics, both innovative and biosimlars. In
2019 al one, we expect to inprove nore than 2.6 mllion
patient lives, which 2.5 mllion will be diabetic

patients. Patent netrics presented here al so
denonstrate our comm tnent to innovation.

VWhen it cones to insulin, we have been
serving diabetic patients globally for over 15 years.
Specifically with reconbi nant human insulin, patients
have benefited fromnore than two billion doses, which
correspond to nore than 730 mllion patient days of
exposure in over 40 countries. Qur products cover the
entire spectrum of patient needs with reconbi nant
human i nsulin, basal and bolus, available in vials,
cartridges, as well as disposable and reusabl e pens.

The Agency has asked for feedback on four
guestions, and this is our presentation on question
1(a) specifically on biosimlarity.

One, insulins are small proteins relative to
mAbs, and they can be conpletely characteri zed.

Second, both efficacy and safety can be adequately
eval uated using highly sensitive in vitro nethods.

Third, insulins have a PD marker, which neans they can
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eval uate efficacy in a clinical pharmcol ogy setting
along with safety. That |eaves very little
uncertainty with regards to i nmunogenicity. W have
specific suggestions on factors to consider to address
any theoretical or any residual uncertainty com ng
fromanalytical simlarity exercise.

Unl i ke mAbs, which are | arge and conpl ex,
insulins are sinple proteins. W can conpletely
characterize the drug product using nultiple
ort hogonal nethods and up to a nol ecular |evel.
Therefore, once we do the characterization with
adequate sensitivity, we can also quantify residual
uncertainty risks. Specifically, the point I want to
drive hone on this slide is there are no unknown ri sks
after we conplete analytical simlarity exercise.

Second, once we conplete the structural
characteri zati on using physi ochem cal nethods
functionally, incidents, the nycogenic as well as
met abolic effects, efficacy and safety conponent can
be adequately characterized using in vitro methods
that are highly sensitive.

Therefore, as we go through the step-w se
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process, once we address the quality conponents as
wel | as nonclinical conmponents, coupled with the
clinical pharnmacol ogy exercise, very little residual
uncertainty remain with regards to i nmunogenicity and
perhaps in nost cases it's only a theoretical risk.

So, now we have specific considerations with
regards to inmunogenicity. First, nmultiple studies
have shown absence of correlation between insulin
anti bodies and insulin resistance. In long-term
foll owup studies of children with type 1 di abetes,
neither the presence of insulin autoantibodies nor the
devel opment of insulin antibodi es caused an increased
need for insulin dose requirenents.

Second, many clinical studies have shown
absence of significant correlation between insulin
anti bodi es and average glycema. Therefore, insulin
anti bodies are not correlated with | oss of efficacy or
saf ety issues.

Now, when it cones to a biosimlar product,
we can characterize the i mmunogenecity risk into two
categories. One is product-related factors and

patient-related factors. Insulin nolecule is well
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established to have nultiple T cell epitopes that can
elicit adaptive i mune response, and which is a
bal ance between effector and regulatory T cel
response. Since the T cell response or to the linear
pepti des, and given the am no acid sequences identical
bet ween the reference product and biosim |l ar product,
swi tchi ng between these two is not expected to produce
differential T cell response. The goal of
biosimlarity is not to reestablish safety, is
something | would like to remind here -- only to
assess differential safety. Second, using high order
structure using NVMR and x-ray crystall ography, they
can further enhance the confidence that nove
differential risks exist.

Lastly, for products where the excipients are
identical, no differential inmunogenecity risks exist.
Moving on to patient-related factors,
mul tiple long-termclinical studies in type 1 diabetic
patients, their 70% of patients had a basal anti-
insulin antibody, and in type 2 diabetes patients
eval uating anti-insulin antibody formation, after

exposure to human insulin and insulin anal ogs indicate
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that anti-insulin antibody does not have a nmjor
| npact on patient safety and efficacy.

Now, |astly, the question of imrunogenicity,
how do we go about addressing that? |If we are to | ook
at treatnent-enmergent adverse reaction rates from
multiple clinical studies, fromdifferent sponsors for
the same reference product, it ranges from1l.9%to
40% Such | arge observed differences have been found
to have no inpact on efficacy or safety. Therefore,
specifying a certain nmargin which results in a
clinical trial size is non-val ue-added. A 300-patient
trial can produce the sanme |evel of confidence as a
500-patient trial. Therefore, we recommend that the
conparative i nmunogenecity specifically neutralizing
anti body and its effect on glucodynam c effect should
be viewed froma totality of evidence perspective.

Any residual uncertainty can be addressed using this -
- a single, approximtely 300-patient trial.

Now, for products that have nultiple
formul ati ons and then the | abel of the reference
product for the safety section is the sane, then the

| mmunogenecity assessnment for the fornulation of the
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hi ghest theoretical risk should be sufficient. They
shoul d then be able to extrapol ate safety and
| mmunogenecity to the other fornmulations. Simlarly,
I f the product has two different concentrations, they
shoul d be able to extrapol ate safety and
| mmunogenecity fromone study to another based on
scientific justification.

For over-the-counter products, by the way,
I nsulin, reconmbinant human insulin is designated as
over-the-counter product. Safety and inmunogenecity
data for a biosimlar product froma foreign
controlled trial, even if the reference product is
different, should be considered to watch toward the
totality of evidence with scientific justification.
Li kewi se, gl obal pharnmacovigil ance data nust be
considered towards totality of evidence for
biosimlarity.

Now, transitioning into the
I nt erchangeabi lity question, unlike other biologics,
insulin is the only protein to have been designhated as
over-the-counter product. Here, we conpare the

crystal dinmensions and crystal norphology in terns of
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| ength and wi dth between two reference products, which
are largely different. Despite the large differences
in product characteristics, the Agency has all owed
swi tchi ng between these two products. What this does
is that the effective therapeutic range is w de and
the same. The dosage is identical on a unit-for-unit
basi s.

Now, i nterchangeability has three
consi derations, the first one being biosimlarity; the
second one being sane clinical effect for any given
patient, and the risk in terns of dim nished efficacy.
Once we establish the biosimlarity, our position is
that there is no differential need for evidence
between biosimlarity and interchangeability, and
here's the reason.

Every patient currently takes the drug that
is titrated to their needs, and conparison of GAR
equi val ent proves the drug is effective in any given
patient. So, it's irrelevant the sane clinical effect
in any given patient criteria outlined primarily for
per haps fixed dose product is irrelevant for insulins.

Second, risk in terns of dimnm nished efficacy,
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unli ke mAbs, | oss of efficacy due to anti-drug --

anti body formation, as | denonstrated just now, is not
a concern for diabetic patients. Also, unlike mAbs,
vary the frequency of dose between the first and
second maybe weekly, nonthly, or even |onger, insulins
are taken daily and the single switch or a three-
switch study is not needed, and the inmmunogenecity
assessnment can be done in parallel study as well.

There are multiple reference products or
bi osimlars available to patients today, and these
products are frequently switched to each other, either
because of OIC rating or other drivers. Therefore, we
are asking the Agency to consider that when a
biosimlar is approved, it should be deened as
I nterchangeable to all the reference products.

Now, when it comes to continuous infusion
punmps, if you systematically evaluate the risk
starting with product-related factors and in terns of
devi ce-rel ated factors, we have already denonstrated
that there are no risks in regards to product-rel ated
and device-related. So, the only residual conponent

Is the conpatibility. Conpatibility study and
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extractabl e | eachabl e shoul d be sufficient.

In terns of patient experience, we request
the Agency to allow patient experience or patient
preference data to be utilized towards enabling
approval, access and adoption of biosimlars.

And, lastly, with regards to education, we
request the Agency to provide a |level playing field
for both the reference product and biosimlar. Any
educational or pronotional material casting
aspirations on the biosimlarity or interchangeability
shoul d be di scouraged.

And, lastly, sonetinmes |loss of efficacy is
attributed to handling, so we request the Agency to
enhance educati on on handling of these products so
that there is no msattribution of |oss of efficacy
due to biosimlars or sw tching.

I n conclusion, insulins are sinple proteins
and the regulatory requirenments should reflect that.
Resi dual uncertainty can be accurately identified and
guantified. Such residual uncertainty can be
addressed in a single trial. The totality of evidence

required for biosimlarity and interchangeability is
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the same, and therefore we request the agency to
designate all insulin biosimlars as interchangeabl e.

Conparability studies are necessary and
sufficient to address any residual risks, and patient
experience data shoul d enabl e quicker access to
biosimlars. |If you put patient first and science-
based regul ations, that will ensure efficient
devel opment of biosimlar and interchangeable
products. Thank you for the opportunity, and |I'm
happy to take questi ons.

MR. KOSLOWSBKI : So, you nentioned patient
experience should be a factor. So, are you saying
t hat whatever the expectations are, that patient
experi ence changes those expectations?

DR. RAMANAN: The patient experience in terns
of real world evidence, pharnacovigilance data
globally, if available, we request the Agency to
consider that towards totality of evidence.

MR. KOSLOWBKI: Right. So, that would be a
factor going into what the expectations m ght be in a
particul ar case?

DR. RAMANAN: | wouldn't say it should be the
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expectation, but if the data is avail able from gl obal
data, we request the Agency to consider that towards
totality of evidence. Requiring a new study, you
know, should not be needed if the data exists,
clinical data exists.

MR. KOSLOWSKI: And followi ng up on anot her
i n your slide you had a comment in the
characterization slide that there are no unknown
ri sks.

DR. RAMANAN:  Yeah.

MR. KOSLOWSKI: A pretty bold statenent.

DR. RAMANAN:. Yeah.

MR. KOSLOWSKI: So, | want to explore that a
little bit further. So, does that nean there's no
unexpected risks or that all risks we could think of,
I ncl udi ng i nmunogenicity, are dealt with?

DR. RAMANAN: So, words matter, right? So,
after we conplete the anal ytical characterization, we
can actually -- and using MS technique, we wll -- we
know exactly what the risks are. Unexpected risks can
cone fromeither the product or patient-rel ated

factors. What we are saying here is froma product-
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related factors there will be no unknown ri sks.

MR. STEIN: If you could speak a little bit
to the proposal for the 300-patient study to | ook at
| mmunogenicity. So, in a prior slide you had
mentioned that the differential inmmunogenecity between
a biosimlar and a reference nol ecul e woul d be
mnimal, at low risk and therefore the i mmunogenicity
differential would be mniml, and yet you're
proposi ng a 300-patient study. Can | ask you two
guestions about that? First of all, if you are
suggesting that the risk of differential
| mmunogenecity is mninmal and the inpact of
| mmunogenicity, if it were to occur, is mninmal, what
was the reason that you were proposing the study?
And, secondly, where did you conme up with the 300
nunber? |s that based upon experience or a particular
cal cul ati on?

DR. RAMANAN: Yeah, happy to answer that.
So, the clinical study that we are proposing is to
address any public health risk, theoretical or
ot herwi se, could exist, right? So, that's where the

study is comng from The nunber 300 is -- what we're

www.Capital ReportingCompany.com
202-857-3376


http:www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

22

Meeting May 13, 2019

Page 110
seeing is right now the 500-patient trial that --
you' ve seen all these studies have been close to 500-
patient trials. Conmes froma certain tier rate
margin. \What we are saying is, it doesn't really
matter -- we should be looking at it froma

conparative setting. You can take a | ower nunber and

can still get the sane | evel of confidence froma 500-
patient trial. So, if you increase the margin, the
sanple size will decrease, and so long as it's in a

conparative setting, conparative totality of evidence
requi rement, the nunmber should be fine.

MR. STEIN: Just to explore that a bit nore,
you said to | ook at other potential risks. So, are
you primarily proposing the study with 300 patients to
| ook at the residual risk of immunogenicity, or are
t here other factors that you would specifically |ook
at, and what would the endpoint of the study be?

DR. RAMANAN: That's a good question. So,
froma -- if you were to go by the step-w se process,
what we are left with is the theoretical or any known
risk comng fromthe anal ytical characterization. And

the study that we are proposing is primarily only w Il
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be for the immunogenicity.

MS. YANOFF: |I'malso interested in this sane
i ssue. So, working backwards, you say there's no
i npact on safety and efficacy of the anti-insulin
anti bodi es. Then working backwards, what is the
relative inportance of this tier rate percent, that
you're saying, well, we can sort of conpare the sane
number with fewer patients. But what exactly -- what
number are you exactly wanting to conpare and why?

DR. RAMANAN. We will provide those specific
comments to the docket, and the scientific rationale.

MR. KOSLOWBKI : So, you made a comrent about
i nterchangeability that should not be an additional
standard of biosimlarity for insulins or not require
addi tional information. You also nentioned
i nterchangeability should occur with all reference
products. | kind of wondered what you neant by that,
since biosimlarity is typically to a single reference
product ?

DR. RAMANAN: So, froma -- it has two
conponents, right? First, even if the reference

product are nmany, the am no acid sequence is
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identical, practically, right? So, what we are saying
is, froma differential risk, when we denonstrate
i nterchangeability to one, we should practically get
i nterchangeability to other reference products as
wel | .

MS. TEMKIN: | had a very simlar question.
So, I'll just ask, and you nmay not have thought of
this. But have you given any consideration to the
regul atory framework for the -- you know, you say when
a biosimlar is approved, it should be deened as an
i nterchangeable. And this idea that it would be
i nterchangeable to nmultiple reference products, have
you thought at all about the regulatory structure of
t hat ?

DR. RAMANAN:  We will look into it and wl
provi de comments to the docket.

MS. TEMKIN: That would be great. Thank you.

DR. RAMANAN:  Yeabh.

MS. YANOFF: And al so for the docket, perhaps
if you could expand on why you think i munogenecity
assessnent shoul d include neutralizing anti body

assessnent, because you nentioned that on one of your
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slides but didn't really discuss it nuch.

DR. RAMANAN: Okay.

MS. YANOFF: And, also, if you have any
i nformation on why the apparent |arge i mmune response
in terms of anti-insulin antibodies in sone trials has
absolutely no inpact on safety and efficacy?

DR. RAMANAN: Okay.

MS. YANOFF: |If you have information that
coul d explain what the reasoning is for that
scientifically, that would be hel pful.

DR. RAMANAN: Okay.

MS. TEMKIN: | think that's all the tinme we
have to pepper you w th questions.

DR. RAMANAN: All right. Appreciate it.

MS. TEMKIN:. Thank you. Coby Watier? Ckay.
Maybe we have nore tinme to pepper you with questions,
but we won't do that. Dr. Marinac? Thank you.

DR. MARI NAC: Good norning. M nane is
Marj ana Marinac, and |'m speaking to you today as a
staff menber for the nonprofit JDRF. |'m also here as
a pharmaci st, and nost inportantly as a person who has

lived with type 1 di abetes or T1D for 29 years.
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Because of both my personal and professional
background, the safety, effectively, availability and
cost of insulin are of great inportance to ne. | am
honored to be here today on behalf of JDRF

As |'ve just nentioned, ny disclosures are
that | ama full-time enployee of JDRF |nternational.
First, alittle bit about our organization. JDRF was
f ounded al nost 50 years ago by nons and dads of
children with type 1 diabetes. W work to achieve our
vision by accelerating |life-changi ng breakthroughs to
cure, prevent and treat type 1 diabetes and its
conplications.

Si nce our founding, we have funded over $2

billion towards T1D research gl obally, and
I ncreasingly through clinical trials. Overall, 7.4
mllion people with diabetes rely on insulin every

day, and | cannot stress enough the inportance of
insulin for the over 1.25 mllion Americans who have
type 1 diabetes, a condition which is fatal w thout
it.

JDRF is grateful to the FDA for holding this

public hearing and for recogni zing the inportance of
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affordable insulin and the role that regulatory
policies can play in access to nedical products.
Access to and affordability of insulinis vitally
| nportant to people with T1D. The cost of insulin has
soared in recent years. As an exanple, the Healthcare
Cost Institute found that anong people with type 1
di abetes, the per-person annual spending on insulin,
as well as the point of sale price has doubl ed between
2012 and 2016. This has | ed people with diabetes to
go to drastic neasures, such as rationing insulin to
neet those soaring costs, which can lead to
devastating and life-threatening consequences. No one
shoul d suffer or die because they cannot access
i nsulin.

Through our coverage to control canpai gn,
JDRF has been rallying our community to call on
conpanies to | ower the price of insulin and for health
pl ans, enployers and the governnent to take steps to
| ower out-of - pocket costs. As FDA has acknow edged,
an inmportant part of those efforts is ensuring that
there is a healthy, conpetitive and innovative insulin

ecosystem JDRF encourages the FDA to adopt policies
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that will encourage biosimlar devel opnent, to
I ncrease conpetition in the insulin market while at
the sanme time fostering innovation to continue to
| nprove the care for people with diabetes.

I'd now Il i ke to address sone i nportant
aspects of the diabetes patient experience with
i nsulin that FDA should consider as they eval uate
potential biosimlar or interchangeabl e products.
Let's begin with henogl obin Alc, a netric that people
w th diabetes usually discuss with their heal thcare
provi der and an inportant indicator of the risk of
devel oping long-term conplications. A biosimlar or
I nt er changeabl e i nsulin product should show consi st ent
HbAlc results; however, this is not sonmething that is
central to a patient's daily experience with insulin.

People with T1D are on intensive insulin
regi mens and nmust closely nonitor and take into
account many factors in determning their insulin
dose, such as their glucose levels, their
carbohydrate, protein and fat intake, and the anount
of insulin they have taken and what remains in their

body, also known as insulin onboard. These factors
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and many others are oftentinmes considered on a m nute-
by- m nute basis.

The reason for this close nonitoring is to
try, to the extent possible, to avoid hyper- and
hypogl ycem a, or said another way, to remain in a
certain glycem c range, often 70 to 180 ng/dL, as
measured by bl ood gl ucose neters or increasingly as
shown here by continuous glucose nonitors.

Because insulin has a narrow therapeutic
I ndex, a biosimlar or interchangeable insulin product
shoul d denonstrate consistency in the incidents of
hypogl ycem a and hyperglycem a with existing insulins.

In order to get these clinical outcones,
there are insulin managenent regi nens that people with
di abetes develop with their healthcare teamto
cal culate insulin dose, including insulin-to-carb
ratios, insulin sensitivity factors, and basal rates.
Pati ent experience with these ratios should remain
consistent for a biosimlar or interchangeable
i nsulin.

Injecting insulin nultiple times a day or

continually infusing insulin through an insulin punp
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has an inpact on a person's body that includes site
irritation or burning sensation. Any biosimlar or
i nt erchangeabl e insulin should not introduce new site
i npacts that existing insulins do not. Additionally,
bi osim lar insulin products should be able to be
delivered in the same manner -- injection and, for
sonme, through an infusion punp.

St orage and handling conditions should be
simlar and should nmaintain the safety and efficacy of
the biosimlar insulin product.

As insulin is transitioned to being regul ated
as a biologic next year and as new types of biosimlar
and possibly interchangeable insulins are approved in
the com ng years, it is inperative that information
resources be available for patients, clinicians,
phar maci sts and ot her heal thcare providers.

It will take a conmunity-wi de effort to have
a conprehensive communi cation strategy and plan. FDA
is, of course, an inportant stakeholder in this, but
JDRF also calls on our fellow patient organi zations,
clinician organizations, industry and insurers to all

play a role in the devel opnment and inpl enentation of
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effective communi cati on and educati on strategi es.

The type of information that needs to be
communi cated includes what a biosimlar or
I nterchangeable insulin is; howto know what the
insulin is biosimlar for or interchangeable with; an
expl anati on of how these types of products are naned
to avoid admnistration errors; and, finally, how
patients or providers can get help or nore
I nformati on.

Allow nme to el aborate nore on the inportance
of naming related to insulin products. Patients with
T1D may often use sone conbination of short- and | ong-
acting insulin that can either be injected or punped,
and can conme in various presentations, such as vials
and pens. Particularly for T1D, oftentines all these
types and presentations of insulin may be on-hand.
Looking in ny refrigerator this norning, they were al
t here.

Biosim |l ar or interchangeable insulin
products, when avail able, would be, in part,

i dentified by nonproprietary nanes. Those

nonproprietary nanes are not commonly used today wth
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people with di abetes and may present challenges in
I dentifying the correct insulin to use at the right
dose and at the right tinme. W need to work together
to ensure that patients can clearly and w t hout doubt
I dentify and understand which insulin they are taking.
M st akenly adm ni stering a dose of short- or rapid-
acting insulin with a dose neant to be of |ong-acting
i nsulin because of nam ng confusion could have
potentially dire consequences.

Steps to ensure all labeling fromnot only
t he manufacturer but also pharnmacy-affixed | abels are
clear, concise and understandable will help to ensure
the safe use of biosimlar or interchangeable
products.

We foresee that patients may receive
I nformation from many different sources, so this
shoul d be taken into consideration as comruni cation
and education strategies are developed. Certainly,
sonme of this information should be included in patient
| abel i ng for products, but we also need to ensure that
all healthcare providers caring for patients taking

insulin are fully informed and have resources
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avai l able. Healthcare providers, including primry
care physicians, endocrinol ogists, nurses and
pharmaci sts need to be equi pped with appropriate
resources to keep patients with di abetes safe. W
al so need to consider how patients who use mail order
pharmacies will get the information they need to
safely use future biosimlar or interchangeable
i nsulin products.

In short, all of this points to the need for
a conprehensive and conti nuous educati on canpai gn.
Thank you for the tine to speak with you today on this
| nportant topic. JDRF appreciates the work FDA does,
and we stand ready to help nmake the transition of
i nsulin as snooth as possible, and we | ook forward to
the day when there is a thriving, conpetitive, and
I nnovative market for insulin that provides people
with diabetes with nore choices for safe, effective
and affordable options of this lifesaving drug. [|'m
happy to take any questions.

MR. KOSLOWSKI: So, you had nentioned the
| nportance for patients in their day-to-day life that

the insulin behaves the way that they expect. So, how
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do you see denonstrating that, and is there any
concern that with the expectations you've heard about
t oday, which varied to sone extent, but the
expectations in terns of characterization and being
highly simlar, and whatever additional clinical
studi es are necessary, that that remain -- does that
remai n an uncertainty?

DR. MARINAC: | think patients -- there are
many factors, and | only listed a few, and |I've seen
data published, or |I've seen that oftentines there are
42 different factors that can be taken into
consi deration when a patient is trying to figure out
what insulin to dose. So, | think we're expecting, or
what we would like to see is that day-to-day
experience not vary so nmuch that rates of hyper- and
hypogl ycem a aren't so drastically different between a
reference product and a biosimlar product that is
causing issues. If it is, then we need to ensure that
physi ci ans and patients are educated and they
under st and what they need to do and where to go for
help to get nore information.

VR. KOSLOWSKI : | think that there are so
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many, probably, different factors, as you nmentioned,
stress, a whole slew of things, that it m ght be
extremely difficult, right, to be able to conpare
t hi ngs, because so much of it will be a patient factor
and not a product factor.

| also wanted to follow up on, | nean, you
t al ked about ecosystema few tinmes. So, from patient
groups, like JDRF, what are your thoughts, right? 1In
ot her words, in terns of the system Because part of
t hat hel ps potentially with confusion about products
and other things to have systens in place that better
i nk products and understandi ng of their use.

DR. MARINAC. | think it's going to be really
i nportant that patients understand what a biosimlar
insulin or what they're simlar to or interchangeable
with. And having that information |I think is going to
be an inportant part of ensuring that those products
can be used safely.

MR. SCHILLER: We heard from a nunber of
previ ous speakers that there's a fair anmount of
swi tching that goes on in the market today. From a

pati ent perspective, how do you view existing |levels
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of switching conpared to what it mght ook like in a
world with biosimlars and interchangeabl es?

DR. MARI NAC: Right. So, | think today, if
you |l ook at the switching that's happening, those are
all happening with, you know, the proprietary products
that are avail able today. W haven't introduced
bi osim |l ars or interchangeabl e products, which now
there mght be nultiples of. So, that adds anot her
| ayer, | think, of -- once those do becone avail abl e,
that additional switching now. You know, sw tching
bet ween Humal og and NovolLog because, let's say,
formulary issues. Yes, that does happen today, and
sonetines patients, when they potentially run out or
have to go to an OIC product, yes, they are doing sone
of that today. But | think you add sone conplexity
and sone additional |ayers when you introduce now
bi osim | ar products of those, where there m ght be
sone additional switching going on in the future that
I sn't happeni ng necessarily today.

MS. LIAS: So, | was interested in the part
where you tal ked about rmultiple nedications in the

refrigerator, for exanple, and that patients may
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I nadvertently grab the wong nedication. |In Devices
we call that human factors. Do you have any ideas of
ways that we should consider making it easier for
patients to avoid those m stakes?

DR. MARI NAC: Sone thoughts. Sone clarity
around what's a short-acting insulin versus a | ong-
acting one. That information isn't really sort of --
it's probably buried in insulin information that's
i ncluded with an insulin product, but | think ways to
clearly identify what's a rapid or short-acting
i nsulin versus what's a |ong-acting one. | think
there's also a | ot of things that can be done with
color-coding. | think if we could ook at -- | used
to work for a generic injectables manufacturer, and
oftentimes we'd receive conplaints about col or-coding
and things for pharnmacists were too close in nane and
color on the shelf, and sort of those nedication
errors that could conme fromthat. So, | think even
working with the community on potentially col oring
systenms, right, for short, rapid, long, that m ght
al so help avoid sone of the future potential errors.

MS. TEMKIN. Thank you very nuch.
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DR. MARI NAC. Thank you.
MS. TEMKI N: | think we have time for one

nore presenter before lunch, if Dr. Ratner is ready.

DR. RATNER: Thank you very nmuch. |1'm Robert
Ratner. |I'ma trained endocrinol ogi st who was
involved in patient care directly for 35 years. [|I'm

now professor of medicine at Georgetown University in
t he Departnment of Medicine, and | represent the

Ameri can Di abetes Associ ation today, for whom | served
as the chief scientific and nedical officer for five
years.

Di abetes is a unique di sease. The true
primary care provider for a person with diabetes is
the person with diabetes. 1It's unique because we ask
our patients, these people with diabetes, to nonitor
their glucose by draw ng bl ood, doing an anal yti cal
test, deciding how nuch of a treatnent they need of a
drug that has a very, very narrow therapeutic w ndow
and then adm nistering that drug nultiple times a day
via parenteral route. You can't say that about a
whol e | ot of diseases.

This isn't new information. It was
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identified by Elliott Joslin the year after insulin
was actually introduced, saying that it's a renmedy
primarily for the wise and not for the foolish, and he
drew no distinction between doctors and patients. It
takes brains to live long wth diabetes, but to use

i nsulin successfully requires nore brains.

Where we are today is a very confusing state
for trying to treat diabetes, and that's because it's
a very conplex environnent. You're |ooking at basal
insulin rates that control the glucose during the
fasting state and between neals, and then you see a
bolus of insulin that's required with each nmeal. And
all of this varies day-to-day on the basis of stress,
exerci se, and what you decide to eat at that
particular neal. So, it gets to be conplicated. It's
|l ed us in the profession to devel op a basal -bol us
i nsulin concept, where we separate out the |ong-
acting, or basal insulin, fromthe nmealtinme, or
prandi al bolus insulin, and try and individualize it
for each and every patient. W do that with a variety
of different insulin products. And as has been

mentioned multiple times, none of these are identified
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as i nterchangeable, and yet we see the changes at the
| evel of the pharmacy or the health plan or the
formulary on a regular basis. Wat that does is it
adds confusion; it really nakes life lots nore
difficult in deciding which insulin you' re taking; and
what its dynam cs are because, despite the fact that
we can call things internedi ate-acting or |ong-acting,
the PK/ PD of these products are not the sanme and the
result is variability in glycemc control. So, let ne
just denonstrate a little bit of this.

Regul ar human insulin versus two of the
insulin -- short-acting insulin anal ogs. You can see
the remarkable difference in terms of the tine action
curves of these particular insulins. You |ook at
| ong-acting insulins, whether you're | ooking at NPH
human insulin, insulin glargine, or insulin detemr.
And the PK and ultimate PD is very, very different.

I f you ask patients, and |'ve done this for 35 years,
when the fornmul ary changes and they suddenly get
switched fromglargine to detemr, or detemr to
glargine, or glargine to degludec, everything changes.

More tel ephone calls to the physician; nore bl ood
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gl ucose testing in order to readjust; nmore mld
hypogl ycem a because of the peaks. |t becones highly
probl ematic and results in confusion and poor
outconmes. Not | ong-term outcones, because once
insulinis in the blood, it all works the sane way.
It gets to the receptor, turns the receptor on, and
that's what signals insulin action. 1It's before it
gets to the receptor that's different, and that's what
af fects day-to-day nanagenment of diabetes.

You | ook at the variability here with the
| ong-acting insulins and it really beconmes highly
problematic. W' ve seen one new insulin, branded
insulin, come onboard that actually has part of its
package insert citing safety from hypoglycem a.
Degl udec actually has a nmuch different PK and PD as
conpared to any of the other insulins. They should
not be interchangeable. Even with glargine, the
concentration effects the PK and the PD, so that these
shoul d not be interchangeabl e, either.

In essence, what |I'msaying is that we really
don't need nore insulins; we need better insulins and

we need insulins that are nore predictable, and we
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need insulins that are nore reliable, nore accessible,
and cheaper.
What's inportant to people with di abetes?
They want to know that the insulin they take today
wll work the sane way tonorrow and the day after that

and the day after that. And that's really talking

about reproducibility. This was brought up by one of

the panelists just -- in one of the recent
presentations. You want to be able to denonstrate
reproducibility of a given dose in a given patient.
The nore narrow this range, the nore predictable the
bi ol ogi ¢ response is going to be.

So, having nore insulins on the market isn
necessarily going to help things; it's going to
confuse things. That doesn't nean we don't need
better insulins on the market, and it doesn't nean

that we don't want interchangeable insulins on the

"t

mar ket; we clearly do. But currently, insulinis the

| eadi ng cause of drug-induced adverse effects

resulting in ER visits. Part of it is the narrow

t herapeutic wi ndow, part of it is the wide variety of

products with different PKs and PDs; and part of it

S
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human error. W can't -- we have to be able to dea
with the products on the market today and make sure
that they are predictable, make sure they are
reliable, make sure they are accessible, and nake sure
they are inexpensive.

The expense may be gotten to by the
i nterchangeability. | would second Dr. Luo in saying
biosimlar in the absence of interchangeability is of
no benefit of all. |It's going to add to the
confusion, it's going to add to patient errors,
pharmacy errors and human errors. So, | would say go
directly to interchangeability and have the
requirements there be what's really required. That's
not all that difficult. This study |ooking at
gl argine by reference product and a second product
com ng to market denonstrates overl appi ng PKs,
over |l appi ng PDs.

This is what's needed for interchangeability.
To have products like this on the market that are
i nterchangeable at the | evel of the pharmacy will tend
to bring down costs, nmake insulin nore available; it

wi ||l make insulins cheaper; it will inprove care. A
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si npl e approval process basically denonstrated here
with the two fornms of insulin glargine can really get
us to the point of having biosimlar-

i nterchangeability that actually benefits both
patients and providers. Thank you very nuch. |'m
happy to answer any questions.

MR, KOSLOWBKI: So, this is kind of follow ng
up on what we heard fromJDRF, too. So, if, in fact,
errors that you' ve nentioned really are from
confusi on, then do you have any suggesti ons about how
to avoid that? Because, again, you m ght have
i nterchangeabl e insulins that nmeet whatever criteria
are necessary, wll deliver the same patient
experi ence, but what would be involved in making sure
there is no confusion between reference products,
bet ween i nt erchangeabl e products, etc.?

DR. RATNER: So, nuch of that is beyond the
scope of the FDA, because it really gets to the issue
of how the health plans or the fornularies are really
devel oped. | think that interchangeability needs to
be product-by-product. So, the coment that was nade

earlier about once you have a biosimlar to one, let's
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generalize it, | would vigorously disagree wth.
think it needs to be one-for-one with
i nterchangeability, because the PK and the PD and the
variability are the sanme, and that's then, hopefully,
what wi Il happen is rather than switching fromdetemr
to glargine, or glargine to degludec, the switch wll
be made fromone formof glargine to another form of
gl argine, or one formof degludec to a different form
of degl udec.

MR. STEIN. Can you conment on what you think
is necessary for interchangeability beyond a PK/ PD
mat chi ng? So, you're showing nicely that on average
in a conparison you' re seeing overlapping PK and PD
You didn't nention the need for |ooking at differences
in imunogenicity. Do you think this is sufficient or
woul d you al so suggest the need to | ook at
i mmunogeni city?

DR. RATNER: | think | ooking at
reproduci bility is much nmore inportant than | ooking at
i mmunogenicity. | would agree with prior speakers
t hat i mmunogenicity has not been a major clinical

issue. | understand that there are certain safety
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functions that need to be met within the regulatory
sphere. | think that can be done within the framework
of relatively small Phase 1 PK/ PD studies and
reproduci bility studies.

MR. STEIN:  You nentioned reproducibility,
al though this is |ooking at conparison rather than
within patient reproducibility of the effect. Wre
you al so suggesting that reproducibility criteria for
i nterchangeability would be necessary? That is to
say, that the biosimlar have a simlar coefficient to
variation to the reference drug? |Is that a criteria
you were suggesting?

DR. RATNER: | think that that would be worth
| ooking at. It is certainly inportant to both
providers and to people with di abetes to have that
reproduci bility and predictability. To do the
anal yses of reproducibility is not difficult in a
Phase 1 trial.

MR. STEIN. So, you're suggesting that would
be sort of a four-period trial with the reference and
the biosimlar candidate both being tested tw ce?

DR. RATNER: Correct.
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MR. STEIN. | see. Thank you.

DR. RATNER: Thank you very nuch.

M5. TEMKIN: Thank you. We will take a break
for lunch and reconvene at 12:55.

[ Lunch break.]

MS. TEMKIN. Wel conme back, everyone. | hope
you had a nice lunch, and we are pleased to start
again with a presentation by Robert Geho.

MR. GEHO. Cl ose enough. C ose enough. So,
t hanks, everybody, for being here, and thanks to the
FDA for the opportunity to speak today. |'mhere as a
representative of Diasone Pharmaceuticals, which is a
Phase 2b stage clinical devel opnent conpany that is
wor ki ng on a novel additive to any form of commerci al
insulin. And the point of this additive is to address
the very abnormal biodistribution of all fornms of
injected insulin therapy. And so our point in being
here today is that on the one hand we're very
supportive. Because we are insulin-agnostic and we
are an additive to any form of comercial insulin,
we're very supportive of the switch to biosimlar

regulation. At the sane tinme, we have focused for the
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| ast several years of our devel opnent on our material,
which we call hepatocyte-directed vesicles, or HDV,
being a candidate for a 505(b)(2) pathway. So, ny
remarks are all focused on the issues associated with
this transfer froma regulatory pathway that's com ng
up in March 2020, and potentially losing a 505(b)(2)
type pat hway.

Much has al ready been said about the rising
costs of insulin. As a type 1 patient nyself for the
| ast 27 years, | know full well the cost of nanaging
type 1 diabetes, in particular froman insulin point
of view, froma continuous glucose nonitoring point of
view, insulin punp costs. David Nathan is quoted as
recently as | ast year sonmewhat provocatively as saying
that there really hasn't been a I ot of change in the
insulin nmolecule itself. | think that insulin
devel opers in this room would probably take issue with
sone parts of that. It is the case, however, that
once insulin nolecules get out of the subcutaneous
tissue and into the peripheral circulation, they all
act exactly the same way. So, peripheral fat and

muscle cells do not distinguish between a gl argine
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nol ecul e and a NovoLog nol ecul e.

One of the points, though, is that injected
i nsulins are not working. And | put working in terns
of ny remarks in quotations, as soneone who takes
insulin and is in good health, insulin does work for
me. At the sane tinme, the recent data fromthe first
quarter of this year fromthe type 1 di abetes exchange
shows that insulins are really struggling to get
pati ents under good control. Essentially, 80% of all
type 1s across all age groups as a class are not able
to reach ADA treatnment goals from an Alc point of
view. And for the patients who had data in the
out cones study aut hored by Roy Beck and ot hers, who
had data from 2010 to 2012, and then 2016 to 2018,
mean HbAlcs shockingly have gone from7.8%to 8.4%
The bul k of that increase is attributed to nuch poorer
Alc outcones in children, young adults and the
el derly.

Before | nmove on fromthis slide, | do
acknow edge that Alc is a fairly rudi nentary marker of
overall glycemc control. | along with others in the

i nsul i n devel opnent space are very nuch focused on the
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| nportance of time and range and ot her neasurenents.
Nevert hel ess, Alc is still the outcome that FDA i s
primarily concerned with. So, the reason why we say
that insulins aren't working is we're still struggling
to get people anywhere close to healthy Alcs. And we
shoul d all renenmber that the nunber of type 1s who
have Alcs of 4.9, 5% 5.1, is alarmngly small.

So, the question is, why is this the case?
We believe that, in addition to just the routine
conplexity of managing type 1 diabetes, the fact of
the matter is that type 1 patients cannot inject
enough insulin safely to get sone of that injected
insulin to the liver. Novo published what we think is
one of the nobst inportant papers, coauthored by Al an
Cherrington at Vanderbilt, of the |ast several years
just a nonth or two ago, in which they say that the
data clearly denonstrate that it is inpossible to
normal i ze the glucose distribution between the |iver
and nuscle when regular insulin is adm nistered
peri pherally. So, then the question is, why is this
i mportant? It's inportant because the liver, and the

hepat ocytes in the liver specifically, are the only
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cells -- and | underline that and put it in bold --
the only cells in the entire body systemthat can both
store glucose at the time of a neal in response to an
i nsulin signal fromthe pancreas, and then rel ease
that stored glucose into the peripheral circulation in
response to pancreatic glucagon in order to counteract
hypogl ycema. So, if we want to fix the hypogl ycem a
problemin a physiologic way, it is our opinion, and
It's supported by this Novo research, that getting
insulin to the liver preferentially is critically
i nportant. The liver stores glucose during a neal,
t hereby preventing hyperglycem a, and so an
I nsulinized liver should have a big inpact both on
timng range and Alc. And then very inportantly as a
physi ol ogi ¢ way of addressing hypoglycem a, that
I ncreased store of nealtinme glucose should be
rel easable into the peripheral circulation, but that
will only happen if the liver is seeing insulin.

Novo goes on to say in this paper, hepatic
and nonhepatic glucose nmetabolismcould be fully
normal i zed by a hepato-preferential insulin analog.

Qur position is that while inprovenents can be made in

www.Capital ReportingCompany.com
202-857-3376


http:www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

22

Meeting May 13, 2019

Page 140

terms of access to insulin, cost of insulin, even nore
rapi d-acting insulins, slower-acting insulins, the
fact of the matter is, until all of those insulins
have some form of hepato-preferential cell targeting,
patients are going to be at a significant

di sadvant age.

In summary for this part of ny renmarks,
insulin really has to have three different conponents
in order to be successful for patients. How nuch is
determ ned by bl ood glucose nonitoring, insulin punps,
artificial pancreas technol ogy, the ecosystemthat was
descri bed in the norning session. The question of how
fast or how slow or for how long is being, | think,
addressed by the insulin producers in the industry.

We are unique at this stage, in our opinion, in
seeking to address the question of where. You know,
just as in real estate, it's |ocation, |ocation,

| ocation; the same thing is absolutely true, in our
opinion, in ternms of insulin therapy. Where that
injected insulin goes is critically inmportant. |
think it's the case now that both Lilly and Novo have

abandoned their hepato-preferential insulin prograns,
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at least froma clinical devel opnent point of view,
that we are alone in this. And so this question of
505(b)(2) pathway for us is critically inportant, even
if it's singular for us right at the nonent.

So, how do we get insulin to the liver? W
develop this material, it's a 20 to 50 nanoneter
phosphol i pi d- based, Frisbee-shaped disk. It is
conprised of two different fornms of phospholipids, a
smal | anount of cholesterol that's kind of a chem cal
glue, and then the secret sauce conponent of this, if
you will, is a special formof the vitam n biotin,
which is enbedded in the phospholipid matri x. We use
bi oti n because |iver hepatocytes have an abundance of
biotin in their natural cell biology, and so biotin
becomes part of the Trojan horse aspect of this.

I mportantly, for the 505(b)(2) consideration,
when we add 8/10 nL of liquid HDV, which is
manuf actured under CGWP conditions at commercial scale
now, 10 nmL vial of standard commercial insulin, we
bi nd about 100 insulin nolecules passively to that
Fri sbee-shaped disk. It does nothing to change the

underlying structure of that insulin, making the HDV
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system from our perspective, anyway, ideal for a
505(b)(2) type pathway. HDV is specifically designed
to be added to any formof comercial insulin. As I
said, it's acceptable for pens, punps, we've done the
| eachabl e and extractable testing, and our goal is to
add, as | said, HDV, either by the patient or a
pharmaci st, or by a commercial insulin manufacturer to
any form of commercial insulin.

So, our request is for consideration as to
how a technol ogy |ike this and other technol ogi es that
could inpart things like liver preferential targeting
to al ready approved insulins, and any form of
bi osimlar insulin as an equivalent, so that we can
t ake advantage of this type of pathway. OQur entire
process has been predicated on the relatively
| nexpensi ve devel opnment cost that should accrue to a
(b)(2) type pathway, and our concern, because of the
switch fromthe drug to the biologic side is that if
we |lose this, it could inpede the significant progress
that we especially have made over the | ast few years.

So, with that 1'lIl conclude ny remarks and

" mvery happy to take any questions. Thank you.
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M5. TEMKIN. | was wondering if you have
gi ven any thought to the post-transition regulatory
framewor k and how you see this type of pathway
wor ki ng, or whether you have a vision for what it
woul d | ook |ike and how it would work?

MR. GEHO. Well, | think at a sinple |evel,
we'd like to be able to attach our application to
what ever formor class of insulin that we' re adding
the HDV technol ogy to, which is why the (b)(2) pathway
Is so attractive to us. |If we're not able to do that,
then we would have to switch to an adjunctive or
conbi nati on product pathway, which has different
| ayers of conplexity, fromour point of view. So, as
we' ve analyzed the entirety of the potential pathways
for us, we continue to think that the (b)(2) pathway
I's the nost straightforward for us and woul d enabl e us
to nove as quickly and efficiently as possible.

MR. KOSLOWSKI: This may be kind of nore of
the sanme, but what would you envision actually needing
for, say, a conbination product pathway that you
woul dn't need in a (b)(2) pathway?

MR. GEHO. So, at this point, 1'd prefer to
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just provide those comments in witten form W're in
the process of analyzing that right now with our
entire regul atory pathway team so we're trying to
figure out the pros and cons of those different
pat hways. But | would say that up to this point,
everything that we've done has been predicated on the
(b)(2), and if we |ose that, our sense is it wll add
conmplexity and tine.

MS. YANOFF: It would al so be hel pful if,
when you di scuss the (b)(2) pathway, conment on
whet her you would need to rely on another product or
whet her there's a literature-based approach, or how
you envision the specific detail ?

MR. GEHO. Part of that depends on whet her or
not we've partnered with an insulin conmpany or whether
we're going to market as a standal one. And so that
woul d al so be sonething that we woul d have to factor
in when we head into Phase 3.

MR, KOSLOWBKI: So, this is nore general, but
aside fromthe regul atory pathway, what are things you
t hi nk could be hel pful for innovating in this area as

sort of the -- you know, you said this is one exanple
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of a kind of innovation, the targeting system but to
really encourage this type of innovation, any thoughts
about that?

MR. GEHO. | think, generally speaking, it's
our sense that the current insulins that are
avai l able, if they can get where they' re going, to put
it in the vernacular, are very appropriate insulin
t herapi es and can be nmade a |lot safer. So, | think,
general ly speaking, an enphasis on using already
approved insulins or their biosimlar equival ents as
t he backbone of increnental inprovenent -- and by
incremental, | don't nmean in ternms of the dramatic
effects of, for instance, what we're seeing with
hepati c-specific insulin. But finding ways to use the
backbone of current insulins in a straightforward way
where we can add things, like tissue specificity, |ike
changi ng the absorption rate froma speed and duration
poi nt of view without having to change the underlying
insulin itself would be very hel pful to conpanies |ike
Di asone, who are trying to add things to existing
products. And, again, the fear is that if we |ose

that, it could really inpede that kind of novel
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devel opnent .

MS. YANOFF: So, is there -- what are the
busi ness consi derations for partnering versus having a
pat hway where you wouldn't need to partner?

MR. GEHO. Qur position is that if we can be
approved as a standal one additive that, for instance,
coul d be added by a pharnmacist, then it enables us to
be i ndependent of needing an insulin partnership,
whi ch woul d by definition be the fastest way to get
I nto Phase 3 and then be approved. And so we would
like to be able to maintain that independence until
such tinme as it makes good busi ness sense and good
sense from ot her perspectives to do an insulin
partnership. And we recognize that even as we are
pursui ng that pathway from a product devel opnent poi nt
of view, that that is entirely unique in the industry.
"' m not aware of any other conpany that is able to
forrmul ate a product that could be added in a single
step to a comercial insulin. And so those -- the
pros and cons of partnering with an insulin conpany
are many. On the other hand, if we did have an

I nsulin partnership, then the 505(b)(2) pathway
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woul dn't be quite as nmuch of an issue for us, because
we could sinply attach our information to the
originator insulins already approved docunentati on.

MR. KOSLOWSKI: This may be a bit nore
technical, but obviously insulins are fornmulated in
very, very different ways. |If you wanted to have
sonet hi ng standal one that you could kind of add a
variety of insulins to achieve this, how would you
deal with the fact that, in fact, there are very
different formulations, which may really interact with
your lipid bilayer in different ways?

MR. GEHO.  So, our position is that it is
certainly incunbent upon Diasone, in this case as an
i nnovator, to ensure to the Agency that when we add
HDV to every one of those insulins it behaves in the
sane way. We have the sane anount of binding;, we
don't do anything to negatively affect insulin
stability; we don't do anything to negatively affect
the utility of that new conbined product and all of
t he approved punps, for instance. So, we view that as
I ncumbent upon us. Qur preference is that we would be

able to do that across classes, so that if we do it
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with Humal og, then we can do it with NovoLog in a nore
sinple, stream ined bridging study. But we understand
that it's incunbent upon us to denonstrate all of the
things that you would want to see in terns of safety,
stability and efficacy.

M5. TEMKIN. Ckay. Thank you very nuch.

MR. GEHO. Thank you.

MS. TEMKIN: Dr. Socal ?

DR. SOCAL: Hello. Good afternoon. M nane
I's Mariana Socal. |'m a nedical doctor. | have a PhD
in health systenms from Johns Hopkins University, a
master's in public policy fromPrinceton. | currently
work as an assistant scientist in the Departnent of
Heal th Policy and Managenent at Johns Hopkins. | am
speaki ng today on nmy own behalf and with the
col l aboration of ny coll eague, Dr. Jereny G eene.
Prof essor Greene is a nedical doctor, a professor of
medi cine and a chair in the Departnent of History of
Medi ci ne at Johns Hopkins. Qur statenent today does
not represent Johns Hopkins. W do want to thank our
Arnol d Ventures for supporting our research, although

Arnol d Ventures has had no role in us preparing our
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remar ks today.

We would Iike to provide commentary on how
the FDA could inprove the scientific standards for
eval uating interchangeability of insulin products. W
would like to start by defining that human insulin is
the first successful product of the nodern biotech
I ndustry. It has been on the market since 1982.

Human i nsulins are biol ogical products because they
require living organismbacteria to be produced, but

I n the broader sense, insulins have been biol ogic
drugs even before the biotech industry has devel oped.
We view the upcom ng transition of insulins into the
regul atory framework established by the Biol ogics
Price Conpetition and I nnovation Act of 2009, BPClI Act
or BPCIA, in 2020, with concern. W contend that if
exceptions are not nmade, the transition will deepen
the great challenges that currently affect access and
affordability of insulins in Anerica.

To encourage the production of high quality,
af f ordabl e i nsulins, we propose that an exception
shoul d be made such that proof of biosimlarity should

be considered ground for interchangeability in the
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case of insulins. Transitioning insulin to the BPC A
framewor k neans that if a generic insulin were to cone
into the market in or after 2020, it would not be
considered a substitute to the existing product, even
If they were denpnstrated to be the sanme nol ecul e,

wi t hout additional trials. The FDA just issued | ast
week the final guidance explaining these requirenents
that are placed on biosimlar conpetitors in order to
gain interchangeability. For generic drugs in the
smal | nol ecul e space, these requirenents do not exist.
In our view, there is no substantial differences

bet ween insulin products and | arge nol ecul e bi ol ogi cs
t hat provi de adequate grounds for our proposal.

First, imrunogenecity in |loss of efficacy,
the nore substantial concerns driving the requirenments
for interchangeability on | arge nol ecul e bi ol ogics
t hat exi st today have not been a major concern across
different insulins after decades of nonitoring.

Al t hough insulinis a biologic, it's a relatively
smal | nol ecul e conpri sed of about 50 am no acids, nuch
smal | er than other drugs, |like Humra, at about 1300

am no acids. Even though autoanti bodi es nmay be
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devel oped by people utilizing human insulin, we have
seen no evidence to date that these autoantibodies are
associated with any clinically inportant changes. For
exampl e, changes in glucose control, hypoglyceni a
rates, or changes in dosage requirenents for insulin.

There is also no evidence that devel opment of
autoanti bodies if and when it occurs, is associ ated
with any long-term conplications of diabetes. Today,
t he Anmerican Di abetes Association guidelines, to the
phar macol ogi ¢ approach to di abetes, recommends the use
of insulins according to the therapeutic onset and
duration of effect. |In other words, the standards of
care in diabetes already acknow edge that insulins
within the sanme class, for exanple, fast-acting
insulins or intermediate-acting insulins, and so on,
they're simlarly effective and can be selected at the
physician's discretion. While patients nay have
preferences and experience with different brands, the
clinical literature supports equival ence across
treat ments.

Second, in the case of insulin, even if a

t heoretical risk of noninterchangeability were to

www.Capital ReportingCompany.com
202-857-3376


http:www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

22

Meeting May 13,

2019

Page 152
beconme a concern, the nature of diabetes managenent
w th robust biomarkers mtigates the possibility of

clinical failure going unnoticed. The day-to-day,

hour -t o- hour effectiveness of insulins is quickly and

easily neasured via blood glucose I evels by patients

and their physicians. Many patients al so have

conti nuous glucose nonitors that can provide i mmedi ate

f eedback.

If in theory a biosimlar insulin were for
sonme reason to provide i nadequate clinical effect,
patients should be able to identify within the hour
and correct it. This is not a case of autobiologics
for which if a clinical failure occurs, by the tine
is identified, it my be too |late to address it and
conplications may have already ensued. Therefore, i
the case of insulin, we contend that there is no
justification or credible evidence nobilized for
requi ring additional studies for interchangeability.
There is no reason to indiscrimnately apply a
principle of the BPCIA that in the case of insulin
woul d apply to concerns that are nerely theoretica

this point.

It

n

at
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In addition, we also believe that the
differentiation between biosimlarity and
i nterchangeability that will be inposed by
transitioning insulins into the BPCI A framework has
uni nt ended consequences that could be harnful to
patients, providers, and to the broader pharnaceuti cal
mar ket .

To patients, the negative consequences wil |
be as follows. Under the current regulation, there is
substitutability across sone products, insulin
products, as long as prescribers do not indicate a
proprietary nanme, and as long as no proprietary
adm ni stration device is involved, |ike a pen, for
exanpl e. \When a provider prescribes a human insulin
by its nonproprietary name, say, for exanple, NPH
human i nsulin, the pharmacy may di spense any of the
exi sting brands of insulin to fil that prescription.

This substitutability prerogative is very
I mportant in light of the very real harmthat already
cones fromrationing due to unaffordable prices in the
i nsulin market. An insulin-dependent patient who ran

out of their drug, they may not afford the time needed
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to go back to the doctor and procure a new
prescription. |In sone cases, just a few hours w thout
i nsulin my be enough to send a person to the
enmergency roomfor a serious exacerbation. Patient
safety would suffer if this pattern of direct
substitutability were to change. It's also unclear

I f, under the new regul ation, the availability of

i nsulins over-the-counter or w thout a mnedical
prescription would be naintained.

Di abetes is a |lifelong condition, and
patients are very well educated to its nmanagenent in
di verse occurrences. They know that fast-acting
I nsulins share a given therapeutic profile and | ong-
acting insulins are a different one. Introducing the
intricate and arbitrary divide between biosimlarity
and interchangeability to insulins will increase
conpl exity, decrease patient autonony, and decrease
sel f-managenent abilities. This can have serious
consequences for treatnent adherence and overal
gl ycem c control

I nsulin products are used by vastly nore

patients than any other biologic drug. Nearly two
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mllion Medicare beneficiaries use glargine alone, a
| ong-acting insulin. This is five tines nore than the
users of the top five biologics conbined. W're
tal ki ng about Hum ra, Rituxan, Enbrel, Herceptin and
Avastin conbi ned.

If, due to increased barriers to access,
hospitalization risks were increased by even a m nor
percentage, given the imense popul ation of insulin
users, the additional cost to the system and the | oss
of quality of life would be significant. To providers
who are famliar with the current practice, adding an
arbitrary divide between biosimlarity and
I nterchangeability for insulins would generate
confusion and uncertainty. It also has the potenti al
to generate liability concerns. The additional four-
letter suffix will further add conplexity to
prescribing and potentially restrict conpetition.

To the pharmaceutical market, increasing
conplexity would i ncrease uncertainty regardi ng new
products, and would further increase barriers to new
entrants. Interchangeability requirements would al so

I ncrease the cost to bring a new product into the
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mar ket wi t hout adding real gains. This also nmay
contribute to increasing prices.

I nst ead, we suggest that the FDA has enough
authority to issue guidance on its own, nodifying the
criteria for insulin interchangeability. Wile the
criteria established by the BPCIA nay be inportant in
order to nmonitor and safeguard the public in relation
to new conplex noles of |arger sizes, we contend that
this criteria should not be blindly applied to ol der
and smal l er nol ecules, |ike insulin, that happen to be
produced t hrough bi ol ogi cal pat hways.

Insulin is not Humra. There is no evidence
that the increased conplexity would increase safety or
ef fectiveness for insulin users, as conpared to
current standards. The FDA can and shoul d consi der
insulin to be an exceptional product to which the
rules of the BPCI A should be carefully reinterpreted,
if applied at all, in order to maxim ze benefit,
affordability and access to insulin for all Anericans
living with diabetes. Thank you.

MR. KOSLOWBKI: Did | hear you correctly that

you said that the current market allows for direct
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substitutional insulins?

DR. SOCAL: In certain cases.

MR, KOSLOWBKI: In the same cl ass?

DR. SOCAL: For the sane product. So, | gave
the exanple of insulin, human insulin NPH  So, if the
prescriber prescribes |ike the nonproprietary nane,
the pharmacist is able to dispense either, for
exampl e, Novolin or Humulin, for exanple, if the
prescri ber does not indicate the brand.

MR. KOSLOWBKI: So, | think we heard earlier
fromDr. Ratner that there are significant differences
between PK/PD profiles. Are they are the sane
insulins that are being substituted today, or can you
say nore about that?

DR. SOCAL: So, what | was saying is, insulin
patients, they are extrenely well educated about --
and they become well|l educated about their condition
over time. So, it's very possible that different
patients, they will have different experiences with
their insulin. They're going to becone nore
fam liarized, they know what to expect with their

brand. And we're not advocating that a patient, you

www.Capital ReportingCompany.com
202-857-3376


http:www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

22

Meeting May 13, 2019

Page 158

know, would be arbitrarily receiving one or the other
product just because the pharnmaci st decides so. What
we are saying is that given the current chall enges
that exist for affordability of these products and
really access of these products in the market,

mai nt ai ni ng these safeguards of substitutability is

| nportant, and not renoving themthrough, you know,
generating these additional conplexities and
additional differentiations in the market. It's very
| nportant for the patients, for their self-mnagenent,
for prescribing, fromthe prescriber perspective, and
al so generally to the market.

MR. KOSLOWSBKI: So, just to add on a little
bit. So, is that substitution through state pharnacy
| aws, or that's basically pharmacy practice?

DR. SOCAL: It could be both. And also
because there are -- there is also the possibility --
currently, there is the possibility that patients wll
purchase the drug without a prescription. There is
al so substitution there.

MS. YANOFF: So, you sort of allude to this

at the end when you said the BPCI Act maybe shoul dn't

www.Capital ReportingCompany.com
202-857-3376



http:www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

22

Meeting May 13, 2019

Page 159
be applied to insulin, but I want to make sure |
under stand what your position is on the evidence
needed for biosimlarities. So, | understand your
position that if you establish biosimlarity, you
don't think any nore should be done. But can you
clarify what --

MS. SOCAL: Yeah, | was just running out of
time. But | neant interchangeability. | didn't want
to exceed the tine. | was not discussing the BPClI A
requirenents in terns of biosimlarity. [I was]
specifically referring to interchangeability.

MS. YANOFF: | think we have a couple m nutes
of time, if you could clarify what you think the
st andards should be for biosimlarity.

MS. SOCAL: My sentence was, the FDA can and
shoul d consider insulin to be an exceptional product.
So, we think to changeability rules of the BPCI A
shoul d be carefully reinterpreted.

MS. TEMKIN: | want to ask a couple of
questi ons maybe about the consunmer confusion aspect of
what you're tal king about. Are you not concerned

about consuner confusion in the face of
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I nterchangeabl e insulins; it's the distinction between
bi osimlar and interchangeability that you're worried
about? And can you explain sort of why one and not
the ot her?

DR. SOCAL: Yes, and | think this -- you
know, this sort of conversation is the npst inportant
conversation to have, because at the end of the day we
want to establish regulation. W want to, you know,
have the hi ghest possible standards, but we al so want
to be responsive to patients' needs first and
forenmost. And the discussion between
i nterchangeability and biosimlarity adds sone
uncertainty to patient self-mnagenent. One exanple
that | recently canme across was in having a
conversation with a manufacturer of originated
bi ol ogics. This was not in the insulin space; it was
anot her sort of set of manufacturers. And the
manuf acturers told us this: Payers are really nore
exci ted about products that have interchangeability
desi gnation. And we were thinking to ourselves, what
does that actually even nmean, if you're a payer and

you have to establish a formulary? Like, what does
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that even nean to be nore excited about a product with
I nterchangeability designation? So, we believe from
this and other narratives that separating what is a
bi osim | ar and what is an interchangeable biosimlar,
yes, there are safety reasons and there are nultiple
advantages in sone cases for sone drugs. But
specifically for the case of insulins and specifically
with a long history that insulin has in the nmarket and
i n people's lives, having this dichotony between these
two concepts as we envi sion new products comng into
the market in the future, patients asking thensel ves,
well, | was prescribed by nmy doctor this insulin, but
| had these -- | read that it's not interchangeable
with the previous one that |I'musing. WIlI, ny doctor
sel ected, but I'mnot very confident that it will work
for me, even though, let's imagine, it has a
bi osi m | ar desi gnati on.

So, we believe that, you know, separating
t hese two concepts for the case of insulin wll have
much nore conplexity and nore uni ntended consequences,
potentially, than really increasing safety standards,

efficacy standards, and other -- bringing other
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positive aspects to patients and providers.

M5. TEMKIN: Thank you. | take it fromthe
change of slides that we're noving into the open
publ i c speaker section of our day. Qur first
regi stered public speaker is Dennis Cryer. | think if
you step up to the m crophone. Okay. WMaybe Dennis
Cryer has decided not to step up to the m crophone.
Kari n Hehenberger?

DR. HEHENBERGER: Yes, thank you. So, ny
nanme i s Karin Hehenberger. | an MD, PhD, and |
trai ned as a post doc at the Joslin as a JDR fell ow,
so ny life has been about di abetes research. And for
t he past 20 years | worked on the industry side of
di abetes innovation and really assessing new
technologies. | also have a very personal reason to
be involved in this. This sumer it's going to be 30
years since | was diagnosed with type 1 diabetes. So,
it wasn't a purely unselfish act to spend this nuch
time; | also wanted to find better ways to treat
nysel f.

MS. TEMKIN: |'mvery sorry to interrupt.

Woul d you m nd taking a step towards the m crophone?
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DR. HEHENBERGER: Ckay.

M5. TEMKIN: Thank you.

DR. HEHENBERGER: |Is this better?

MS. TEMKIN:  Yes.

DR. HEHENBERGER: So, despite all this
education and commtnent to the space of diabetes, and
| really amvery grateful for the discovery of insulin
and all the manufacturers who spend so nmuch tinme and
noney in creating all these great products for people
i ke myself, it's not easy to handl e the disease. And
as reflected by ny own problens, | needed a kidney
transplant 10 years ago. So, despite having all this
access and all this education, and being in the best
envi ronnment you could be, | still failed in nmy own
di sease, and | think that's, of course, an N of 1.

But five years ago | decided to start ny own
conpany called Lyfebulb, which is a patient
enpower nent platform which bridges patient communities
with industry, really, to bring the insights and the
solutions from people like nyself, who are living on a
daily basis with different conditions, chronic

conditions -- diabetes being our first area of
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interest -- to industry to try and enabl e better
products to reach the marketplace, to really address
these daily problens that are so very inportant when
it comes to delivering better outcones.

So, in the case of diabetes, we've seen very
little discovery, very little advancenent beyond the
i nsulin, especially for type 1 diabetes, especially if
you conpare to other disease areas, such as cancer
multiple sclerosis, and so on. So, what | urge --
what | would |ike a nessage to be today is that we
shoul d encourage these wonderful conpani es who have
wor ked so hard in delivering insulin to so many people
to try to take it one step further and see what el se
we can do for people |ike nyself and others with
di abetes, and try to create better, new innovative
products that are beyond insulin, and enable insulin
to be accessible and affordable to everyone who needs
it.

And one step to do that -- there are several
different steps. We need to fix the healthcare system
with the payers, the PBMs, and all the different

mar gi ns, but we also need to increase conpetition in

www.Capital ReportingCompany.com
202-857-3376


http:www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

22

Meeting May 13, 2019

Page 165

t he mar ket place. And | believe we've heard today

al ready how relatively sinple anong all the biologics
insulinis. So, creating an environnment for
biosimlar insulin where the biosimlar insulinis

I nt erchangeable with the reference product | think is
a very inportant first step.

| also think that we need educati on and we

need prograns surrounding all incidents so that people
know how to use it. | think in contrast to nmaybe sone
of the speakers, | don't think all people with

di abetes are educated and know everything about their
insulins, and it's not that easy.

So, we need to have a, really, a comunity
effort when it conmes to enabling people with diabetes
to live better lives. But let's nove the discussion,
al so, toward better innovation so that we do not have
to see the severe conplications and the negative
outcones that we still see today, 100 years |ater,
after the discovery of insulin. So, thank you so
much.

M5. TEMKIN: Thank you. Qur next speaker is

Zoe Kullah (ph). Zoe? No? Brooklyn McGow n (ph)?
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Christine Simon? Brianna Tianga (ph)? Coby Watier
again? No? Kelly Close?

M5. CLOSE: | was No. 8, so | wasn't
expecting to get here so quickly. Thank you,
everyone, for being here. It is amazing to see the
I nfluence that FDA is just putting on diabetes,
proudly speaking. So, | just wanted to start with
that. It is really big, and you have so nmuch i npact
on gl obal regul atory agencies and on everyone in the
US.

So, just wanted to start by saying that and
t hank you so nmuch to all of the patient advocates, to
all of the researchers, to all of the manufacturers,
to everyone working nore toward working together with
collective inpact to inprove |ife for people with
di abet es.

So, |I'munder the diaTribe Foundation and
al so Close Concerns. Qur disclosures are that at
Cl ose Concerns we put out a daily newsletter that goes
to 10,000 different people. Many of them are
manuf acturers as well as nonprofits working in the

field. And the di aTri be Foundati on al so has donati ons

www.Capital ReportingCompany.com
202-857-3376


http:www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

22

Meeting May 13, 2019

Page 167

fromthe Helnsley Charitable Trust, as well as a
nunmber of manufacturers and ot her healthcare and ot her
busi nesses.

So, just want to start out by saying, you
know, | think everyone would agree that people with
i nsulin need to have access to this |ifesaving drug.
This should be a human right. And, by the way, even
all of the references today to the people who require
insulin to insulin-requiring patients, way nore people
woul d benefit frominsulin if it were easier to take,
easier to prescribe, easier to dose, and all of that.
So, | don't -- | think it's inportant to note that
it's probably a | ot higher than 7.5 mllion people who
woul d benefit fromit if we could inprove the system
in different. And | |ove FDA working on barriers.

So, that is amazing. Thank you.

The current status quo is far fromthe place
where everyone has access, and so we really appl aud
Dr. Sharpless and before him Dr. Gottlieb's focus on
changing this and expanding FDA's work on this front.
And thank you to CDER, CDRH, folks on the nutrition

side with the inproved | abels. There are nmany pieces

www.Capital ReportingCompany.com
202-857-3376



http:www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

22

Meeting May 13, 2019

Page 168

that need to cone together to inprove life. And we
absolutely need to start with insulin affordability
and access. There is major nonentum here. And,
again, this is a human right. No one would dispute
t hat .

Reduci ng friction, though, is just essenti al
in all parts of diabetes. So, it would be great to
see policies | ooking through that |ens, and
i ncreasingly nore of themare. So, thank you, again,
and how can we all work as stakeholders to reduce
friction? The visibility that you are giving patients
with di abetes speaks volunmes on this, but nonethel ess,
acquiring insulin right nowis a high friction
experience. Paying for it is high friction;
prescribing it is high friction; taking it is high
friction; know ng when to change your dose is high
friction; and knowing howto work with all the
progress that has been nade in the |ast two decades.
It's amazing, including so nuch work by FDA. And |
will say, insulinis not the same drug as it used to
be 100 years ago. You know, |'ve been in the

emergency room 24 tinmes over 12 years taking NPH, and
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| was very lucky for all the work that FDA and others
did to create analogs. And we want anal ogs to be made
avai |l able to everyone that needs them

And just for nore acknow edgenent to be --
one size doesn't fit all. \When we're asked what's the
pati ent perspective, there are so many different
pati ent perspectives and understanding the diversity
of patients is absolutely critical. So, thank you to
the work on FDA's front for encouragi ng nuch nore
diversity in clinical trials.

In the | argest continuous gl ucose dataset
ever shared, this is in alnost half a mlIlion people,
500, 000 users in 26 countries. The typical person
with insulin spent 56% of the tine in the range that
we all have agreed is at |least the right range for
research to use, 70 to 180. Over half an hour a day
was spent below 54. That is an incredibly dangerous
| evel, and four hours a day were spent over 240. And
t hese are people with CGM We know that reality of
gl obal insulin users is far, far worse, and so a
really small percentage of people with diabetes get to

that over 70% pl ace right now, and tinme and range is a
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tool that is increasingly discussed by many
researchers. And we are a tool that is so grateful
with CGM who brought it to market quickly so patients
can understand tinme and range. W also think al ong
wth insulin know ng how nuch insulin to take can
greatly be -- can really greatly be inproved.

Al so, as a side note, you are now seeing a
| ot of work on the closed |oop front. Many people in
clinical trials, their tine and range is 80% 90% and
above. That is because they are getting -- their
insulin delivery is being enabled by technol ogy, and
that is amazing. And that FDA is hel pi ng make t hat
happen is sonething we're really grateful for. And we
so need faster insulins and better insulins, and we
still need those investnents.

I think nost would probably agree that
| mmunogenecity is not really any |onger a real issue
that there is tremendous worry about. | would also
like to just rem nd people that there was a | ot of
work and a | ot of investnent that went into this by
maj or manufacturers over the past decade so that we

don't have to worry about that as nuch. And we need
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to make an environment where that kind of resources
can still be put into safety.

MS. TEMKIN. | have to pause you, |'mvery
sorry that we are over tine on this.

M5. CLOSE: That's okay.

M5. TEMKIN. And invite you to please put in
all of your comments to the docket. W're very
i nterested to hear what you have to say and would
appreci ate you doing that.

M5. CLOSE: Thank you very much.

MS. TEMKIN. And Lynn Young, if you're here.

MS. YOUNG M nane is Leigh Young (ph).
Since | think thereis atime limt, I'll have to make
it quick. | don't know if it was insulin, but | think
a | ot of nedicines, prescription, has been m sused,
abused and prescribed by doctors just as a tool in
hospitals or rehab center, this type of setting. So,
" mjust wondering, instead of saying you have to push
the nedication since it is in high demand, we had
better exam ne instead of what's wong that caused so
much use of insulin or any other prescription. A |ot

of time I can see in the hospital or rehab center,
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t hose patients probably are not supposed to be there,
I ncluding the nental hospital and VA. A lot of VA
send to the hospital, a nental hospital or rehab
center. They use their benefit to benefit thensel ves,
to benefit the health provider or social services,
soci al workers. Those are a big group of what | cal
robberism |If you put all this work together,
robberi sm equal official m sconduct and gover nnent
gain, nmurder for all crime in just the network
operation. So, if you can exam ne those, we can save
a |l ot of healthcare costs, because those are not
really demanded.

And also a | ot of prescription wll be
m sused, prescribed to a patient. The patient, they
don't need it, but they are forced through judici al
adm ni stration, admnistrative procedure and even
there's not many corrected, even nmade patients request
it, they will not release it. So, if you request it,
| can't send you to jail or sonething, handcuff or
shackl e you. So, a lot of m suse and that can even
cause tensions in their life, and even if it's not

their life, they take all your property, you're
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homel ess, everythi ng possi bl e.

So, and this also related to a PPP, public-
private partnership. Just especially now | realize
FDA is related to PPP, especially in economc
devel opnent. But this is systemwide it's related, so
it's related to community devel opnent in this area
that can cause a problemw th the patients. Again,
it's not the patient, they don't need the nedicine and
then they are just m sused and they want to take their
property, so they send themto nental hospital, they
send themthe insulin, even patient run, they don't
want it. That doesn't -- several people grab in bed
and injection and the nedicine, they will not even
give the nedicine or any |abel, and so eventually they
are close to death or it is because unconfortable and
cannot even sl eep, and deprivation of their sleep is a
probl em and the deprivation of their food. And
especially the diagnosis of diabetes, why they are
suffering depressions, a big huge bow of really
sweet ness and sweeter than anything el se that you can
imagine in the world. And | don't think this is the

way to treat diabetes patients. Fromthe way they do
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t hings and they always use force denying the patient
t hrough their good exercise and good recreational
activities. They try to isolate them so they can
control them And this is -- the whole thing is to
| sol ate the people and they don't allow themto go
home or go to anything that they need. They don't
want to stay in hospital, they don't want to stay in
the jail. They don't want to be in rehab center.
Everything is there.

We nmust do sonething about it, and |
enphasi ze again, this is systemw de, | think the FDA
and the public has to do sonething, but FDA is a good
start. You are concerned about the prescription,
about heal thcare, you're concerned about all these
people's health and life, and | see why you can work
w th other agencies concurrently. Alnost every agency
is with PPP, that's public-private partnership and the
better, the best exanple of PPP is in the Rockville
Town Center project, which |I've been testified al nost
every segnent of their PPP.

So, you will see why |I'"mhere just |ike a

dead man crusadi ng, because they take all ny property,
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everything away, they treated ne as a dead man. So,
they don't want nme to speak everywhere. They don't
allow nme to speak in a lot of cities, myor and
council, they don't allow ne to go to Montgonery
County Council --

M5. TEMKIN. |I'msorry, | have to interrupt
you. We're over time again, but thank you very nuch
for your comments.

M5. YOUNG  Thank you for this opportunity.
Appreciate it. We will work together. And I think
you nentioned that nunmber you announced --

MS. TEMKIN. Yes. In ny closing remarks |
will give you all additional informtion about
submtting to the docket.

I think unless we've m ssed soneone who
signed up and then wasn't present when their nane was
called, that we are ready to close the hearing. So,
on behalf of the whole panel here, 1'd |like to thank
all of the presenters and everyone in the audience,
whet her you attended in person or via webcast, for
participating in today's public hearing. W greatly

appreci ate your attention and your interest in this
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topic and in today's presentations.

As a rem nder, we do encourage everyone to
submt comments to the docket, which will be open
until May 31st. If you would like details on howto
submt to the docket, we placed copies of the Federal
Regi ster notice announcing this hearing at the
regi stration table outside the doors. The Federal
Regi ster notice contains those details.

A transcript fromthe hearing will be posted
to the website. It should be within 30 days, and we
w ||l provide copies of today's presentations upon
request. Contact information is also at the
registration table. And on that note, | am cl osing

this public hearing. Thank you.
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CERTI FI CATE OF NOTARY PUBLI C

|, KEVON CONGO, the officer before whomthe
foregoi ng proceedi ngs were taken, do hereby certify
that any witness(es) in the foregoing proceedings,
prior to testifying, were duly sworn; that the
proceedi ngs were recorded by nme and thereafter reduced
to typewiting by a qualified transcriptionist; that
said digital audio recording of said proceedings are a
true and accurate record to the best of nmy know edge,
skills, and ability; that I 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. J%%%

Notary Public in and for the

KEVON CONGO

District of Col unbia
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CERTI FI CATE OF TRANSCRI BER

|, SANDRA TELLER, do hereby certify that this
transcript was prepared fromthe digital audio
recordi ng of the foregoing proceeding, that said
transcript is a true and accurate record of the
proceedings to the best of ny 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
enpl oyed by the parties hereto, nor financially or

otherwi se interested in the outcone of this action.

omden. Gl

SANDRA TELLER
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