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1

P R O C E E D I N G S

2

(9:00 a.m.)

3

Call to Order

4

DR. WEBER: Good morning and welcome.

I

5

would first like to remind everyone to please mute

6

your line when you are not speaking.

7

press, the FDA press contact is Jeremy Kahn.

8

email and phone number are currently displayed.

9

For media and
His

My name is Dr. Thomas Weber, and I will be

10

chairing this meeting.

11

2021 meeting of the Endocrinologic and Metabolic

12

Drug Advisory Committee to order.

13

Bonner is the designated federal officer for this

14

meeting and will begin with introductions.

15

I will now call the May 27,

Commander LaToya

Introduction of Committee

16

CDR BONNER:

Thank you, Dr. Weber.

17

Good morning.

My name is LaToya Bonner.

I

18

am the designated federal officer for this meeting.

19

When I call your name, please introduce yourself by

20

stating your name and affiliation.

21

with Dr. Blaha.

22

DR. BLAHA:

Hi.

We will start

Dr. Michael J. Blaha.
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1

the director of clinical research for the Johns

2

Hopkins Ciccarone Center for the Prevention of

3

Heart Disease.

4

CDR BONNER:

Thank you, sir.

5

Dr. Chrischilles?

6

DR. CHRISCHILLES:

Good morning.

My name is

7

Elizabeth Chrischilles.

8

department head for the Department of Epidemiology

9

at the University of Iowa.

10

CDR BONNER:

11

DR. DE LEMOS:

12

I am the professor and

Next, we have Dr. de Lemos.
James de Lemos, cardiologist

at UT Southwestern Medical Center in Dallas.

13

CDR BONNER:

Thank you, sir.

14

Dr. Ellenberg?

15

DR. ELLENBERG:

I'm Susan Ellenberg.

I'm a

16

professor of biostatistics at the Perelman School

17

of Medicine, University of Pennsylvania.

18

CDR BONNER:

Thank you.

19

Dr. Konstam?

20

DR. KONSTAM:

Hi.

This is Marv Konstam.

21

direct The Cardiovascular Center at Tufts Medical

22

Center in Boston.
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CDR BONNER:

2

Ms. McCollister?

3

(No response.)

4

CDR BONNER:

5

(No response.)

6

CDR BONNER:

7

Thank you, sir.

Please unmute your phone.

Okay.

We'll move forward to

Dr. Nathan.
DR. NATHAN:

8
9

15

Yes.

I'm David Nathan.

I'm

the director of the Diabetes Center at the

10

Massachusetts General Hospital and Harvard Medical

11

School.

12

CDR BONNER:

Thank you, sir.

13

Dr. Newman, please announce yourself.

14

DR. NEWMAN:

Good morning.

I'm Dr. Connie

15

Newman.

I'm an endocrinologist and adjunct

16

professor of medicine in the Division of

17

Endocrinology, Diabetes and Metabolism at the New

18

York University Grossman School of Medicine.

19

CDR BONNER:

20

I'm going to go back to Ms. Anna

21
22

Thank you, ma'am.

McCollister.
Ms. Anna McCollister, please announce
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yourself and your affiliation, please.
MS. McCOLLISTER:

This is Anna McCollister.

3

I am an independent consultant with Four Lights

4

Consulting Company, LLC, and co-founder of

5

VitalCrowd, which is a crowd-sourcing platform.

6

I'm serving as the consumer representative.

7

CDR BONNER:

8

Next, we have our chair.

9

Dr. Weber, please re-introduce yourself to

10
11

Thank you, ma'am.

the audience.
DR. WEBER:

This is Dr. Thomas Weber.

I'm

12

an adult endocrinologist and professor of medicine

13

at Division of Endocrinology, Metabolism and

14

Nutrition at Duke University Medical Center in

15

Durham, North Carolina.

16

CDR BONNER:

Thank you, sir.

17

Dr. Yanovski?

18

DR. YANOVSKI:

Hi.

Jack Yanovski, chief of

19

the Section on Growth and Obesity.

20

endocrinologist at the National Institutes of

21

Health, National Institute of Child Health and

22

Human Development.
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CDR BONNER:

2

Next is Dr. Meininger.

3

DR. MEININGER:

17

Thank you, sir.

Hi.

Gary Meininger.

I'm

4

head of clinical development for Vertex Cell and

5

Genetic Therapies at Vertex Pharmaceuticals.

6

an endocrinologist and the industry rep for this

7

meeting.

8

CDR BONNER:

9

Next, we have Dr. Becker.

10

I'm

Thank you, sir.

DR. BECKER:

Hi.

Good morning.

I'm a

11

pediatric rheumatologist with training in clinical

12

pharmacology, and I'm associate professor of

13

pediatrics at the Department of Pediatrics in Duke

14

University School of Medicine.

15

CDR BONNER:

Thank you.

16

Dr. Brittain?

17

DR. BRITTAIN:

Yes.

This is Erica Brittain.

18

I'm a statistician at the National Institute of

19

Allergy and Infectious Diseases, NIH.

20

CDR BONNER:

Alright.

21

Next is Dr. Cooke.

22

DR. COOKE:

Thank you.

Good morning.

A Matter of Record
(301) 890-4188

I'm a pediatric

FDA EMDAC

May 27 2021

18

1

endocrinologist and an associate professor of

2

pediatrics in the Division of Pediatric

3

Endocrinology and Diabetes at the Johns Hopkins

4

University School of Medicine.

5

CDR BONNER:

Thank you, sir.

6

Dr. Low Wang?

7

DR. LOW WANG:

Good morning.

My name is

8

Cecilia Low Wang.

I'm an adult endocrinologist and

9

professor of medicine in the Division of

10

Endocrinology, Metabolism and Diabetes at the

11

University of Colorado Anschutz Medical Campus,

12

School of Medicine.

13

CDR BONNER:

14

Next we have Dr. Munir.

15

DR. MUNIR:

Thank you, ma'am.

Hi.

Kashif Munir, adult

16

endocrinologist and chief of the Diabetes Center at

17

the University of Maryland.

18

CDR BONNER:

19

Next is Dr. Nason.

20

DR. NASON:

Thank you, sir.

Good morning.

This is Martha

21

Nason.

I'm a biostatistician at the National

22

Institute of Allergy and Infectious Diseases, NIH.
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1

CDR BONNER:

2

Next is Ms. Skvarca.

3

Ms. Skvarca, please announce yourself.

4

MS. SKVARCA:

5

Thank you, ma'am.
Sorry about that.

This is Carling Skvarca, and I

am serving as a patient representative today.

6

CDR BONNER:

Thank you.

7

Next, we will have the FDA participants.

8

Dr. Ellis Unger, please introduce yourself.

9

DR. UNGER:

Good morning.

I'm Ellis Unger.

10

I'm a cardiologist and director of the Office of

11

Cardiology, Hematology, Endocrinology, and

12

Nephrology in the Office of New Drugs, in the

13

Center for Drug Evaluation and Research, FDA.

14

CDR BONNER:

15

Dr. Yanoff.

16

DR. YANOFF:

Thank you, sir.

Good morning.

I'm Lisa Yanoff,

17

director of the Division of Diabetes, Lipid

18

Disorders and Obesity, in the same office as

19

Dr. Unger.

20

this application.

I'm also serving as team leader for
Thanks.

21

CDR BONNER:

Thank you, ma'am.

22

Next we have Dr. Harisudhan Thanukrishnan.
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20

Good morning.

This is

2

Hari Thanukrishnan in the Office of Clinical

3

Pharmacology.

4

pharmacology reviewer for this application.

I was the primary clinical

5

CDR BONNER:

6

Dr. Yu Wang?

7

DR. WANG:

8
9
10

Wang.

Thank you, sir.

Hello.

Good morning.

This is Yu

Can you hear me?
CDR BONNER:
DR. WANG:

Yes, we can.
Good morning.

Thank you.
This is Yu Wang.

11

I'm the statistical reviewer for this submission.

12

I work in FDA, OBDB II.

13

CDR BONNER:

Thank you, ma'am.

14

Next is Dr. Justin Penzenstadler.

15

DR. PENZENSTADLER:

Hi.

Good morning.

16

Justin Penzenstadler.

I'm a clinical analyst in

17

the Division of Diabetes, Lipid Disorders, and

18

Obesity.

19

CDR BONNER:

20

Next is Dr. Lauren Wood Heickman.

21

DR. WOOD HEICKMAN:

22

Thank you, sir.

Lauren Wood Heickman.

Good morning.

I'm

I'm a clinical reviewer in
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1

the Diabetes, Lipid Disorders, and Obesity division

2

at the FDA.

3

this application.

4

I'm the primary clinical reviewer for

CDR BONNER:

That concludes our

5

introduction.

I will hand the meeting back over to

6

our chair, Dr. Thomas Weber.

7

DR. WEBER:

8

For topics such as those being discussed at

9

Thank you, LaToya.

this meeting, there are often a variety of

10

opinions, some of which are quite strongly held.

11

Our goal is that this meeting will be a fair and

12

open forum for discussion of these issues, and that

13

individuals can express their views without

14

interruption.

15

Thus, as a gentle reminder, individuals will

16

be allowed to speak into the record only if

17

recognized by the chairperson.

18

a productive meeting.

19

We look forward to

In the spirit of the Federal Advisory

20

Committee Act and the Government in Sunshine Act,

21

we ask that the advisory committee members take

22

care that their conversations about the topic at
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hand take place in the open forum of the meeting.
We are aware that members of the media are

3

anxious to speak with the FDA about these

4

proceedings, however, FDA will refrain from

5

discussing the details of this meeting with the

6

media until its conclusion.

7

reminded to please refrain from discussing the

8

meeting topic during breaks or lunch.

9
10
11

Also, the committee is

Thank you.

Now, I'll pass it to Commander Bonner who
will read the Conflict of Interest Statement.
Conflict of Interest Statement

12

CDR BONNER:

Thank you, sir.

13

The Food and Drug Administration is

14

convening today's meeting of the Endocrinologic and

15

Metabolic Drugs Advisory Committee under the

16

authority of the Federal Advisory Committee Act,

17

FACA, of 1972.

18

representative, all members and temporary voting

19

members of the committee are special government

20

employees or regular federal employees from other

21

agencies and are subject to federal conflict of

22

interest laws and regulations.

With the exception of the industry
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The following information on the status of

2

this committee's compliance with federal ethics and

3

conflict of interest laws, covered by but not

4

limited to those found at 18 U.S.C. Section 208, is

5

being provided to participants in today's meeting

6

and to the public.

7

FDA has determined that members and

8

temporary voting members of this committee are in

9

compliance with federal ethics and conflict of

10

interest laws.

11

Congress has authorized FDA to grant waivers to

12

special government employees and regular federal

13

employees who have potential financial conflicts

14

when it is determined that the agency's need for a

15

special Government employee's services outweighs

16

his or her potential financial conflict of interest

17

or when the interest of a regular federal employee

18

is not so substantial as to be deemed likely to

19

affect the integrity of the services which the

20

government may expect from the employee.

21
22

Under 18 U.S.C. Section 208,

Related to the discussions of today's
meeting, members and temporary voting members of
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1

this committee have been screened for potential

2

financial conflicts of interest of their own as

3

well as those imputed to them, including those of

4

their spouses or minor children and, for purposes

5

of 18 U.S.C. Section 208, their employers.

6

interests may include investments; consulting;

7

expert witness testimony; contracts, grants,

8

CRADAs; teaching, speaking, writing; patents and

9

royalties; and primary employment.

10

These

Today's agenda involves the discussion of

11

the safety and efficacy of Biologics License

12

Application, BLA, 761183, for teplizumab

13

intravenous infusion, submitted by Provention Bio,

14

Incorporated.

15

delay of clinical type 1 diabetes mellitus in

16

at-risk individuals.

17

meeting during which specific matters related to

18

Provention Bio's BLA will be discussed.

19

The proposed indication is for the

This is a particular matters

Based on the agenda for today's meeting and

20

all financial interests reported by the committee

21

members and temporary voting members, no conflict

22

of interest waivers have been issued in connection
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1

with this meeting.

To ensure transparency, we

2

encourage all standing committee members and

3

temporary voting members to disclose any public

4

statements that they have made concerning the

5

product at issue.

6

With respect to FDA's invited industry

7

representative, we would like to disclose that

8

Dr. Gary Meininger is participating in this meeting

9

as a non-voting industry representative, acting on

10

behalf of regulated industry.

11

at this meeting is to represent industry in general

12

and not any particular company.

13

employed by Vertex Pharmaceuticals.

14

Dr. Meininger's role

Dr. Meininger is

We would like to remind members and

15

temporary voting members that if the discussions

16

involve any other products or firms not already on

17

the agenda for which an FDA participant has a

18

personal or imputed financial interest, the

19

participants need to exclude themselves from such

20

involvement and their exclusion will be noted for

21

the record.

22

to advise the committee of any financial

FDA encourages all other participants
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relationships that they may have with the firm at

2

issue.

3

Thank you.

4

over to the chair.

5

Dr. Weber?

6

DR. WEBER:

7

We will proceed with FDA introductory

8
9

26

I will now turn the meeting back

Thank you, Commander Bonner.

remarks from Dr. Justin Penzenstadler.
FDA Introductory Remarks – Justin Penzenstadler

10

DR. PENZENSTADLER:

11

Good morning.

Thank you, Dr. Weber.

My name is Justin

12

Penzenstadler, and I'm a clinical reviewer from the

13

Division of Diabetes, Lipid Disorders, and Obesity

14

at the FDA.

15

Clinical diabetes, or T1D, is a serious

16

autoimmune disease.

17

require lifelong insulin for survival, and despite

18

optimal treatment, suffer from long-term micro- and

19

macrovascular complications.

20

estimates suggest type 1 diabetes decreases life

21

expectancy by approximately 13 years.

22

Patients with type 1 diabetes

In fact, some

FDA-approved therapeutic options to improve
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1

glycemic control are available, although these are

2

limited to insulin products and amylin analog

3

called pramlintide.

4

FDA-approved treatments that modify the

5

pathogenesis of type 1 diabetes.

6

Importantly, there are no

Teplizumab, or by the proposed proprietary

7

name, Tzield, is a humanized monoclonal antibody to

8

the CD3 epsilon chain of the T-cell receptor

9

complex on human T cells.

The proposed indication

10

is for the delay of type 1 diabetes onset in

11

at-risk individuals.

12

Over the next several slides, I will

13

overview the disease model that forms the basis of

14

the applicant's development program.

15

studies of individuals at risk for developing

16

type 1 diabetes have demonstrated that the

17

pathophysiology appears to progress along the

18

continuum prior to the onset of type 1 diabetes.

19

Longitudinal

Researchers have divided the observed

20

disease progression into three stages.

21

is important to note that the rate of disease

22

progression among individuals can vary widely.
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I will provide an overview of the disease

2

model using a schematic of beta-cell mass, as shown

3

on the Y-axis, over time, as shown by the arrow on

4

the X-axis.

5

possess genetic factors that predispose them to the

6

development of islet autoimmunity.

7

Individuals at risk of type 1 diabetes

The majority of individuals at genetic risk

8

never develop type 1 diabetes.

However, if a

9

genetically pre-disposed individual develops at

10

least two type 1 diabetes associated antibodies,

11

they are considered to be at stage 1 disease by

12

this model.

13

autoantibodies is important.

14

of type 1 diabetes develops two or more islet

15

autoantibodies, data suggests that the lifetime

16

risk of developing type 1 diabetes approaches

17

100 percent.

18

It also appears that the number of
Once someone at risk

As beta-cell mass progressively declines,

19

patients tend to develop abnormal glucose

20

metabolism, also called dysglycemia.

21

between development of dysglycemia, but not yet

22

meeting diagnostic criteria for type 1 diabetes, is
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1

considered stage 2.

2

risk of progression of type 1 diabetes at this

3

stage is approximately 60 and 75 percent, and the

4

lifetime risk approaches 100 percent.

5

The 2-year risk and the 5-year

Finally, as beta-cell mass declines further,

6

patients eventually meet type 1 diabetes diagnosis

7

criteria.

8

seeking an indication to delay the progression of

9

stage 2 disease to stage 3 disease; in other words,

This is called stage 3.

Teplizumab is

10

to delay the onset of type 1 diabetes in

11

individuals at risk for type 1 diabetes.

12

at-risk patients have at least two diabetes-related

13

autoantibodies as well as dysglycemia.

14

[Inaudible – audio gap].

15

These

I also want to briefly touch on the

16

regulatory [inaudible] -- effectiveness.

17

Federal Food, Drug, and Cosmetic Act describes

18

substantial evidence of effectiveness as "evidence

19

consisting of adequate and well-controlled

20

investigations, including clinical investigations,

21

by experts qualified by scientific training and

22

experience to evaluate the effectiveness of the
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1

drug involved, on the basis of which it could

2

fairly and responsibly be concluded by such experts

3

that the drug will have the effect it purports or

4

is represented to have under the conditions of use

5

prescribed, recommended, or suggested in the

6

labeling, or proposed labeling thereof."

7

This definition was established in 1962 when

8

the Act was amended.

9

investigations.

Notably, the law specifies

This plural wording has been

10

generally interpreted as indicating the need for at

11

least two adequate and well-controlled trials, each

12

convincing on its own, and is based on the

13

scientific concept of providing independent

14

substantiation of results.

15

Substantial evidence of effectiveness may

16

also be established by a single trial supported by

17

confirmatory evidence.

18

Cosmetic Act was amended in 1997 to specify, if FDA

19

determines, based on relevant science, that the

20

data from one adequate and well-controlled clinical

21

investigation and confirmatory evidence, obtained

22

prior or after such investigation, are sufficient

The Federal Food, Drug, and
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1

to establish effectiveness, FDA may consider such

2

data and evidence to constitute substantial

3

evidence.
I previously touched on the scientific

4
5

concept of providing independent substantiation in

6

the setting of two adequate and well-controlled

7

trials.

8

evidence paradigm, it is the confirmatory evidence

9

that provides substantiation of the results of the

In the one trial, plus confirmatory

10

single trial.

11

provided by a variety of types data.

12

are described here.

13

Confirmatory evidence can be
Some examples

In the case of the current application, the

14

TN-10 trial serves as a single, adequate, and

15

well-controlled trial, and the meta-analysis

16

changed from baseline to C-peptide across five

17

teplizumab trials in newly or recently diagnosed

18

type 1 diabetes patients serves as confirmatory

19

evidence.

20

Finally, we will end [indiscernible] with

21

the reminder that substantial evidence of

22

effectiveness is a necessary but not sufficient
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condition for drug approval.

2

also requires, among other things, a determination

3

that the drug is safe for the intended use.

4

Approval requires a conclusion that the

5

benefit-risk assessment is favorable.

6

The approval decision

For the purposes of today's meeting, the

7

committee will be asked to discuss whether there's

8

substantial evidence of effectiveness and

9

meaningfulness [indiscernible] of the clinical

10

benefit shown, and whether the clinical

11

benefit-risk assessment is favorable in light of

12

the observed safety findings.

13

Today, we will begin presentations from the

14

applicant, followed by presentations from the FDA.

15

In the afternoon, there will be an open public

16

hearing.

17

information, the committee will turn to questions

18

for discussion.

19

Finally, after hearing all of the

I will now read the charge to the committee,

20

which includes four discussion questions and one

21

voting question.

22

32

Question 1.

The applicant is seeking
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1

approval of teplizumab to delay type 1 diabetes in

2

at-risk individuals.

3

overall evidence presented herein to conclude that

4

the effectiveness has been established for

5

teplizumab for the proposed indication.

6

Question 2.

Discuss the strength of the

Discuss the clinical

7

meaningfulness of the observed median 2-year delay

8

of onset of type 1 diabetes demonstrated in

9

Study TN-10.

10

Question 3.

Discuss your view of the safety

11

issues identified in the clinical development

12

program and the potential for unobserved, longer

13

latency safety issues, such as malignancy, given

14

the mechanism of action of teplizumab.

15

whether these safety concerns can be adequately

16

mitigated through labeling and/or postmarketing

17

studies.

18

Question 4.

Discuss

The applicant's proposed

19

indication statement is "Teplizumab is for the

20

delay of type 1 diabetes in at-risk individuals."

21

TN-10 was conducted in individuals aged 8 and older

22

and enrolled relatives of patients with type 1
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1

diabetes with two or more positive autoantibodies

2

and dysglycemia.

3

Based on available data, discuss how the

4

indicated population should be described to ensure

5

the expected benefits of teplizumab will outweigh

6

the risks of treatment.

7

recommendations for the indication statement,

8

please provide them.

9

If you have any other

Question 5 is the voting question.

Does the

10

information provided in the background documents

11

and presentations by the applicant and FDA show

12

that the benefits of teplizumab outweigh the risks

13

in support of approval to delay type 1 diabetes?

14

Vote yes or no.

15

If you vote yes, provide your opinion on the

16

appropriate indication statement and discuss

17

whether you recommend any postmarketing safety

18

studies.

19

and provide recommendations for additional data,

20

analyses, or both, that would support a favorable

21

benefit-risk profile and approval of teplizumab.

22

If you vote no, provide your rationale

Dr. Lauren Wood Heickman, the primary
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1

clinical reviewer for this application, will be

2

presenting a general overview of the clinical

3

development program for teplizumab.

4

the statistical reviewer, will then present the

5

statistical assessment of teplizumab efficacy.

6

Dr. Wood Heickman will then discuss clinical safety

7

and close the FDA presentations with benefit-risk

8

considerations.

9

Dr. Yu Wang,

On behalf of the FDA, I would like to

10

sincerely thank the committee members and open

11

public hearing speakers for their time and

12

commitment to this important issue, and we look

13

forward to the discussion today.

Thank you.

14

DR. WEBER:

Thank you, Dr. Penzenstadler.

15

Both the Food and Drug Administration and

16

the public believe in a transparent process for

17

information gathering and decision making.

18

ensure such transparency at the advisory committee

19

meeting, FDA believes that it is important to

20

understand the context of an individual's

21

presentation.

22

For this reason, FDA encourages all
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1

participants, including the applicant's

2

non-employee presenters, to advise the committee of

3

any financial relationships that they may have with

4

the sponsor, such as consulting fees, travel

5

expenses, honoraria, and interest in the sponsor,

6

including equity interests and those based upon the

7

outcome of the meeting.

8
9

Likewise, FDA encourages you at the
beginning of your presentation to advise the

10

committee if you do not have any such financial

11

relationships.

12

issue of financial relationships at the beginning

13

of your presentation, it will not preclude you from

14

speaking.

15
16
17
18

If you choose not to address this

At this time, we will now proceed with
Provention Bio's presentations.
Applicant Presentation – Eleanor Ramos
DR. RAMOS:

Good morning, Mr. Chairman,

19

members of the advisory committee, and FDA.

I'm

20

Eleanor Ramos, and I'm the chief medical officer at

21

Provention Bio.

22

be here today to present the data for teplizumab

My colleagues and I are pleased to
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1

for the delay of clinical type 1 diabetes in

2

at-risk individuals.
Type 1 diabetes is an autoimmune disease

3
4

that leads to metabolic consequences.

Type 1

5

diabetes, or T1D, leads to the relentless

6

destruction of insulin-producing beta cells.

7

diagnosed, in order to survive, patients with

8

type 1 diabetes depend on exogenous insulin for the

9

rest of their lives.

Once

Type 1 diabetes is very different from

10
11

type 2, primarily based on the underlying cause of

12

the disease.

13

and there is strong evidence to suggest that it is

14

the result of an environmental trigger in

15

genetically predisposed individuals.

16

lifestyle modifications can delay or prevent type 2

17

diabetes, these interventions do not exist for

18

type 1.

19

adulthood, type 1 incidence peaks in children.

20

Type 1 is orchestrated by T cells,

While

In addition, while type 2 is a disease of

Current therapies for type 1 diabetes focus

21

on metabolic control in patients with clinical

22

disease, rather than the underlying autoimmune
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1

process.

Underscoring the need to delay the

2

clinical manifestations of the disease and despite

3

years of effort, there is currently no

4

disease-modifying treatment that targets the

5

underlying cause of type 1 diabetes.
In T1D, the immune attack is perpetrated by

6
7

autoreactive T cells, and without immune

8

regulation, there is progressive damage and

9

destruction of beta cells.

Thus, the loss of

10

tolerance is characterized by this imbalance in

11

immune activation and immune regulation.
The clinical progression of type 1 diabetes

12
13

is a well understood continuum.

It is described as

14

three predictable stages, once an individual

15

develops two or more type 1 diabetes

16

autoantibodies.

17

metabolic status reflecting the amount of residual

18

beta cells, which decreases over time as the

19

disease progresses.

These stages are based on

In stage 1, the blood glucose is still

20
21

normal.

In stage 2, with further loss of beta

22

cells, patients develop dysglycemia but not overt
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1

hypoglycemia.

2

as at risk.

3

become hypoglycemic, symptomatic, and require

4

exogenous insulin, and they are diagnosed with

5

clinical T1D.

6

These patients are also referred to
And finally, in stage 3, patients

Another critical concept to describe is

7

while the stages are defined by glycemic status,

8

the progression of type 1 diabetes can be measured

9

by the decline in C-peptide production.

C-peptide

10

is a small polypeptide that connects the A and B

11

chain of insulin in the pro-insulin molecule.

12

During processing, C-peptide is cleared and

13

released in equal multiple amounts as insulin.

14

peptide, therefore, provides a measure of

15

endogenous insulin production.

16

C-

As I will describe later in the

17

presentation, we examined the C-peptide levels in

18

stage 2 patients and conducted a meta-analysis of

19

C-peptide levels in stage 3 T1D patients.

20

context, C-peptide is an essential endpoint to

21

describe the preservation of beta-cell function and

22

provides important mechanistic and confirmatory
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Importantly, once a person develops two or

3

more T1D-related autoantibodies, the disease is

4

established, and the lifetime risk of progressing

5

to clinical stage 3 T1D is nearly 100 percent.

6

However, progression to symptomatic disease occurs

7

more rapidly for those whose beta-cell mass has

8

deteriorated to an extent resulting in dysglycemia

9

or stage 2 disease.

The five-year risk of

10

progression to clinical stage 3 is approximately

11

44 percent from stage 1, but 75 percent from

12

stage 2.

13

40

Regardless of whether the patient is a

14

family member with type 1 diabetes, which puts them

15

at increased risk themselves for developing type 1

16

diabetes, or coming from the general population,

17

the progression to stage 3 T1D is similar once two

18

or more T1D autoantibodies are present.

19

Teplizumab is the first disease-modifying

20

therapy in humans to demonstrate that preservation

21

of beta cells in patients who are at high risk of

22

developing clinical T1D can delay the clinical
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1

manifestation of the disease.

2

FC receptor, non-binding anti-CD3 monoclonal

3

antibody that binds with high specificity to the

4

epsilon chain of the CD3 molecule, a critical

5

component of the T-cell receptor complex, and the

6

mechanism does not lead to significant T-cell

7

depletion.

8
9

It is a humanized

After binding to its target on T cells,
teplizumab delivers a partial agonistic signal and

10

inhibits the immune attack on beta cells.

11

mechanisms include an increase in regulatory T-cell

12

function and the induction of cells, which have the

13

features of exhausted CD8 T cells.

14

These

Higher levels of exhausted T cells correlate

15

the clinical response of teplizumab and have been

16

linked to the delayed progression to clinical

17

type 1 diabetes in the natural course of the

18

disease.

19

transient cytokine release, but may manifest in the

20

mechanism-based side effects, which include

21

decreased white blood cell counts due to

22

marginations of the blood vessel wall, liver enzyme

The partial agonistic signal leads to
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1

elevation, and symptoms of fever, chills, and rash.

2

All these signs and symptoms are transient and

3

resolve as the activation signal becomes quiescent.

4

We will discuss these in more detail in the safety

5

section.

6

In alignment with FDA, our proposed

7

indication for teplizumab is for the delay of

8

clinical type 1 diabetes in at-risk individuals; in

9

other words, stage 2 patients.

The regimen is a

10

single course of therapy not chronically

11

administered and is given by intravenous infusion

12

in a 14 consecutive-day course.

13

calculated based on body surface area with a

14

proposed total cumulative dose of 9 milligrams per

15

meter squared.

16

each day over a minimum of 30 minutes.

17

The dose is

Individuals receive an infusion

Now, let's take a look at the clinical

18

development program.

In the overall development

19

program in type 1 diabetes nearly 800 patients have

20

been exposed to teplizumab across these multiple

21

studies.

22

the teplizumab studies that we'll discuss today

In addition to the pivotal TN-10 study,

A Matter of Record
(301) 890-4188

FDA EMDAC

May 27 2021

43

1

include five clinical trials in patients with

2

stage 3 T1D.

3

DELAY, PROTÉGÉ, and ENCORE, and they support the

4

safety and provide strong mechanistic evidence of

5

efficacy through C-peptide meta-analysis data.

6

We refer to them as Study 1, AbATE,

These studies were designed and conducted by

7

academic investigators and the prior sponsor,

8

MacroGenics, who acquired teplizumab in 2005.

9

focus of our biologics license application is the

The

10

pivotal TN-10 trial, which evaluated teplizumab in

11

patients with stage 2 T1D who were at risk to

12

progress to clinical stage 3 disease.

13

In agreement with MacroGenics in 2010, and

14

with sponsorship by NIDDK, the study was designed

15

and conducted by TrialNet, an international network

16

of academic centers dedicated to the prevention and

17

early treatment of type 1 diabetes.

18

The TN-10 study was initiated in 2011, and

19

all patients in this study were identified through

20

the TrialNet Natural History Study.

21

announced the TN-10 results in 2019, the year after

22

Provention acquired the program in 2018.
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Based on the results of TN-10 and the unmet

1
2

need in type 1 diabetes, FDA granted teplizumab

3

breakthrough therapy status in 2019 for stage 2

4

disease, and we submitted our BLA in November of

5

2020.

6

In addition, we are currently conducting two

7

studies in patients with stage 3 T1D, which is of

8

course a different indication than we are

9

discussing today.

The first is a phase 3 study

10

called PROTECT, and the second is the TN-10

11

extension study for patients who develop stage 3

12

T1D after the conclusion of TN-10.

13

are eligible to receive open-label teplizumab

14

within 12 months of their diagnosis.

15

These patients

Our presentation today will highlight

16

teplizumab's positive benefit-risk profile for

17

individuals with stage 2 T1D who are at risk for

18

progression to stage 3 clinical disease.

19

patients who are otherwise facing lifelong insulin

20

dependence and devastating short- and long-term

21

sequelae.

22

These are

In the pivotal TN-10 trial, the single
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1

14-day course of teplizumab preserved beta-cell

2

function and significantly delayed the median onset

3

of clinical stage 3 T1D by two years compared to

4

placebo.

5

Importantly, with available follow-up to

6

date, teplizumab has an acceptable safety profile.

7

Data from nearly 800 patients with approximately

8

1500 patient-years of follow-up, comprising mostly

9

of children who have the greatest disease burden,

10

indicate that most of the adverse events related to

11

teplizumab treatment are mechanism-based,

12

transient, generally limited to the time of

13

exposure and manageable.

14

would have a profound impact on the patients and

15

families who manage this devastating disease.

16
17
18

If approved, teplizumab

Let me take you through the agenda for the
rest of our presentation.
Next, Professor Colin Dayan will provide

19

some background on type 1 diabetes and describe the

20

significant unmet medical need; Then, I will

21

present the efficacy and safety data; Then,

22

Dr. Kevan Herold will provide his clinical
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1

perspective.

2

population for our proposed indication, as well as

3

postmarketing safety monitoring and conclude the

4

presentation.

5

been compensated for their participation in this

6

meeting.

7

Finally, I will discuss the target

Our external presenters have not

We also have additional experts with us

8

today to assist in answering your questions.

In

9

addition to those listed here, Chris Mullin will

10

assist us in responding to statistical questions.

11

These external experts have been compensated for

12

their time in preparation for today's meeting.

13
14

Thank you.

I'll now turn the presentation

over to Professor Dayan.

15

Applicant Presentation – Colin Dayan

16

DR. DAYAN:

17

I'm Colin Dayan, and I'm a professor of

Thank you.

18

clinical diabetes and metabolism at Cardiff

19

University School of Medicine in the UK.

20

PhD in immunology from the laboratory of Professor

21

Marc Feldman who developed anti-TNF therapies for

22

arthritis and have been caring for young and older
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1

adult patients with T1D for more than 30 years.

2

chair the Diabetes UK Patient Priority Setting

3

Panel for therapies for T1D and lead the clinical

4

studies network for the UK T1D Immunotherapy

5

Consortium.

6

I

Type 1 diabetes is a growing problem that

7

affects children and adults with an increasing

8

incidence of around 2 percent per year in patients

9

less than 20 years of age.

Approximately

10

1.6 million Americans are living with T1D, with

11

64,000 people newly diagnosed each year.

12

Currently, there is no therapy to modify the

13

disease, only treatments to manage it.

And

14

although insulin and technology have improved, they

15

have not eliminated the risks of complications,

16

such as diabetic retinopathy, nephropathy,

17

neuropathy, and cardiovascular disease, or the risk

18

of premature death.

19

In addition, management of type 1 diabetes

20

confers a substantial burden on patients and their

21

families that involves not only medications, but

22

also glucose monitoring and lifestyle
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1

considerations.

2

patients will never have an insulin-free day in

3

their life.

4

Once the diagnosis is established,

Type 1 diabetes can occur at any age, with

5

an incidence that is greatest at approximately

6

10 to 14 years of age, with many diagnosed before

7

the age of 14.

8

expectancy, especially for those diagnosed at the

9

youngest ages.

T1D is associated with reduced life

In fact, data from as recent as

10

2018 suggest children diagnosed by age 10 have a

11

16-year reduced life expectancy compared to matched

12

controls, and even those diagnosed after age 10

13

still have a 10-year reduction.

14

Despite the introduction of improved

15

insulins, continuous glucose monitoring, and

16

sensor-augmented pump therapy in the last decade,

17

metabolic control across the population as a whole

18

has shown only marginal improvement.

19

than 20 percent of children and less than

20

30 percent of adults achieve levels of glucose that

21

prevent the risk of long-term complications.

22

Still, less

Glycemic control is worse in teenagers and
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1

young adults due to the challenges of engagement

2

and compliance with their therapy is complex and is

3

burdensome of insulin.

4

shows mean HbA1c versus age data from the U.S. T1D

5

Exchange Registry of 10,000 U.S. patients recorded

6

over two different periods, 2010 to 2012 in orange

7

and 2016 to 2018 in blue.

8
9

The graph on this slide

You can see that patients between the ages
of 10 and 20 in both cohorts have a higher mean

10

HbA1c compared to other groups.

11

recent cohort, from 2016 to 2018, have, if

12

anything, higher levels despite 63 percent insulin

13

pump usage and a quadrupling in continuous glucose

14

monitor use from 7 percent to 30 percent in this

15

cohort, over this period.

16

And the more

For reference, the dotted horizontal line on

17

the graph shows the ADA target HbA1c level of

18

7 percent for adults with T1D.

19

children are diagnosed under the age of 14, and

20

will therefore be insulin dependent during their

21

teenage years, leaving the negative legacy of high

22

levels of glycemia early in life.
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We know from the Diabetes Control and

2

Complications Trial and the Epidemiology of

3

Diabetes Interventions and Complications Study just

4

how valuable good glycemic control in the early

5

years after diagnosis is, even if it is not

6

sustained.

7

Reducing HbA1c levels from 9.1 to

8

7.2 percent, a value that actually is still in the

9

diabetic range, for a mean of just 6-and-a-half

10

years, reduced cardiovascular events by 30 percent

11

even 30 years later.

12

events, not shown here, were reduced by between 35

13

and 76 percent.

14

Additionally, microvascular

In the context of glycemic control, an

15

important concept, as introduced earlier by

16

Dr. Ramos, is C-peptide, which is an important

17

measure of beta-cell function and endogenous

18

insulin secretion.

19

1-to-1 ratio of endogenous insulin and is a widely

20

accepted and well-characterized measure of

21

beta-cell function.

22

C-peptide is produced in a

Previous studies have demonstrated that
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1

preservation of C-peptide is associated with

2

decrease in retinopathy, albuminuria, hypoglycemia,

3

severe hypoglycemia requiring intervention, and

4

improvement of glycemic control.

5

Intervening early in the disease process,

6

while the patients have higher residual C-peptide,

7

potentially enhances the benefits of treatment

8

because there are more beta cells to protect.

9

earlier protection of beta-cell function alleviates

10

the lifelong burden of T1D, which imposes important

11

psychosocial burden on patients, their families,

12

and their caregivers, as you have read in the more

13

than 150 letters submitted for today's meeting.

14

And

The diagnosis usually occurs suddenly and

15

often dramatically, throwing the patients and

16

families into the process of adapting to a new

17

normal and understanding the implications of the

18

diagnosis.

19

disruptive and overwhelming events in their lives.

20

They must quickly incorporate not just insulin

21

therapy but monitoring and dietary modifications

22

into daily life.

For many, this is one of the most

Fear of hypoglycemia and
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1

long-term complications can be overwhelming and

2

often increases over time.

3

life-altering change for the person with diabetes

4

and their family.

It is a sudden

5

As described in the earlier slides, there

6

remains a significant unmet need for improvements

7

in how patients feel, function, and survive with

8

type 1 diabetes.

9

can ever have a day without insulin, a day without

When my patients ask me if they

10

diabetes, currently I have to say no.

A therapy

11

that could inhibit the inflammation and destruction

12

of beta cells before they're rendered unrecoverable

13

would delay or prevent a need for insulin, and this

14

has multiple benefits.

15

In the short term, it provides near-normal

16

glycemic control for several years while also free

17

from all the lifestyle restrictions, the risk of

18

ketoacidosis, and the risks or fear of hypoglycemia

19

associated with insulin therapy.

20

delay for a 10 or a 12-year-old reduces the burden

21

they have to deal with during their teenage years.

22

Delay in disease onset at this time also reduces
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1

the time spent dependent on insulin in the

2

difficult years of glycemic control between the

3

ages of 10 and 20.

4

In the long term, the extra years of

5

excellent glycemic control early in the disease

6

course are likely to contribute significantly to

7

reduced long-term complications.

8

with insulin therapy, beyond the initial and

9

short-term intervention with a therapeutic such as

And by contrast

10

teplizumab, there is little burden of compliance,

11

allowing all patients with T1D, even those who find

12

compliance with insulin therapy challenging, to

13

receive the full benefits of the therapy.

14

In summary, insulin remains the toughest

15

drug we ask adults, children, and family to

16

self-administer.

17

insulin therapy, the majority of patients are

18

unable to achieve glycemic targets, resulting in

19

long-term complications and reduced life

20

expectancy.

21
22

Despite recent developments in

Delaying progression to clinical T1D would
relieve all the burden and risks of diabetes for
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several years, while at the same time providing

2

long-term legacy benefits with minimal requirement

3

for compliance.

4

presentation to Dr. Ramos.

5

Thank you.

I will now return the

Applicant Presentation – Eleanor Ramos

6

DR. RAMOS:

7

I'll now present the efficacy and safety

Thank you, Professor Dayan.

8

data from the teplizumab clinical development

9

program, starting with efficacy.

10

54

Our efficacy data demonstrates that a

11

single, 14-day course of teplizumab in patients

12

with stage 2 T1D, or at-risk individuals, modulated

13

the immune system to preserve beta-cell function.

14

Teplizumab significantly delayed the median time to

15

the clinical onset of T1D by two years compared to

16

placebo, with numerically more patients in the

17

teplizumab group remaining free of clinical T1D

18

beyond 5 years.

19

which describe the continuum of endogenous insulin

20

production, support teplizumab's effect on

21

preserving beta-cell function.

22

In addition, C-peptide results,

In meta-analyses of five additional
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1

randomized-controlled studies with 1 or 2 courses

2

of teplizumab in patients with stage 3 T1D confirm

3

beta-cell preservation at 1 and 2 years compared to

4

placebo or standard of care.

5

through the study design.

6

Let me first take you

The TN-10 trial was a multicenter,

7

double-blind, randomized, placebo-controlled study.

8

Once an individual develops two or more T1D

9

autoantibodies, the risk of developing clinical

10

type 1 diabetes is the same for those with some

11

familial relationship or from the general

12

population.

13

relatives of individuals who already have T1D

14

because they could easily be identified.

However, the TN-10 study only enrolled

15

Thus, eligible patients between 8 and

16

45 years had a relative with type 1 diabetes.

17

also had stage 2 disease based on having two or

18

more autoantibodies and evidence of dysglycemia

19

without overt hyperglycemia.

20

They

Patients were randomized 1 to 1 to receive

21

either a 14-day intravenous course of teplizumab or

22

placebo.

The primary endpoint was time to clinical
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diagnosis of stage 3 T1D.

2

based on symptoms and/or blood glucose levels and

3

were confirmed by two consecutive oral glucose

4

tolerance tests or OGTTs.

5

56

Clinical diagnosis was

In this time-to-event study, the primary

6

analysis was assessed when 40 individuals met this

7

endpoint.

8

exited the trial once they were diagnosed with

9

clinical T1D.

As designed in the protocol, patients

Key secondary endpoints included the

10

assessment of C-peptide area under the curve or AUC

11

and safety.

12

It should be noted that the original sample

13

size, when the study started enrolling in 2011, was

14

approximately 140 patients but was modified in 2014

15

to approximately 70 because of slower than expected

16

enrollment.

17

6 years to enroll the 76 patients in the study.

18

With this modification, it still took

Patients receiving teplizumab or matching

19

placebo were given a daily intravenous infusion

20

over at least 30 minutes for 14 consecutive days.

21

The starting teplizumab dose was 51 micrograms per

22

meter squared and was doubled each day through
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day 4.

2

maintenance dose of 826 micrograms per meter

3

squared.

4

in this trial was approximately 9 milligrams per

5

meter squared, and this is our proposed dosing

6

regimen.

57

On days 5 through 14, patients received the

Overall, the cumulative teplizumab dose

7

Seventy-six patients were randomized into

8

the trial, 44 to teplizumab and 32 to the placebo

9

arm.

The difference in enrollment between the two

10

arms was slightly due to small numbers of patients

11

enrolled at each of the 16 clinical sites, and as

12

you've seen in your briefing documents, sensitivity

13

analyses demonstrated that this had no impact on

14

study results.

15

Of the 76 randomized patients, six in total,

16

three in each treatment group discontinued the

17

trial prematurely.

18

with type 1 diabetes, two in placebo and one

19

teplizumab, and were incorrectly designated as

20

early terminations.

21

endpoint and, therefore, by definition in the

22

protocol completed the trial.

Three were actually diagnosed

But they met the primary
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1

For the other three discontinuations, one

2

patient, a placebo, was lost to follow-up and two

3

withdrew consent, both on teplizumab.

4

randomized patients were included in the intent-to-

5

treat and safety population.

6

demographics.

All 76

Now, let's turn to

7

Overall, based on demographics and

8

characteristics for balance between the treatment

9

groups, slight imbalances were likely due to the

10

sample size, but subgroup and sensitivity analyses

11

demonstrated no impact on the interpretation of the

12

results.

13

The median age was 13 to 14 years and ranged

14

from 8 to nearly 50 years.

15

had a slightly lower proportion of patients under

16

18 years, 66 percent, compared to 81 percent in the

17

placebo group.

18

were male, and most were white.

19

The teplizumab group

Slightly more than half of patients

The mean body mass index was about

20

22 kilograms per meter squared in each group.

21

Metabolic baseline characteristics were also

22

balanced in the teplizumab and placebo groups.
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1

median fasting glucose levels were 95 and 96.5 in

2

teplizumab and placebo, respectively.

3

AUC in the OGTT was just under 2 nanomoles per

4

liter, and the hemoglobin A1c level was 5.2 and

5

5.3 percent in teplizumab and placebo,

6

respectively.

C-peptide

Now, let's take a look at the results.

7
8

Teplizumab met the primary endpoint.

This slide

9

shows the Kaplan-Meier survival curve or freedom

10

from stage 3 clinical T1D for each of the treatment

11

groups.

12

course of teplizumab significantly delayed the

13

median time to the onset of clinical type 1

14

diabetes by two years compared to placebo.

15

hazard ratio obtained from the Cox model was 0.41

16

or a 59 percent reduction in the risk of developing

17

clinical type 1 diabetes, and this was

18

statistically significant with a p-value of 0.0066.

19

54.5 percent of teplizumab-treated patients

The analysis shows that a single 14-day

The

20

and 28.2 percent in placebo were free of type 1

21

diabetes at the end of the trial.

22

clinical stage T1D were all confirmed by an oral
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glucose tolerance test.

2

diagnosis was nearly doubled, from 24.9 to

3

49.5 months, for a difference of approximately

4

two years.

5

60

The median time to

We next looked at whether baseline

6

characteristics may impact the primary outcome.

7

While the study was not designed to definitively

8

address differences in these baseline

9

characteristics, in general, point estimates of the

10

hazard ratio favored teplizumab across the

11

subgroups.

12

teplizumab benefits across the entire study

13

population.

14

Thus overall, we see consistent

Now, let's move to the C-peptide results.

15

This graph shows the mean observed C-peptide AUC

16

value at each time point for teplizumab compared to

17

placebo.

18

exit the study once the diagnosis was confirmed, we

19

are focusing only on the first 3 months because

20

this is the period where we have near complete

21

C-peptide data.

22

increases in C-peptide is only reflective of

As the study was designed for patients to

Therefore, beyond 3 months,
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1

patients who have not yet developed clinical type 1

2

diabetes.

3

patients left the study make the information beyond

4

this time point less interpretable.

5

The lack of C-peptide data after

You can see that prior to baseline, from

6

pre-zero to zero, both groups had a similar decline

7

in C-peptide levels.

8

treatment was initiated, the mean C-peptide levels

9

in the teplizumab group increased while the placebo

As soon as teplizumab

10

patients continued to decline.

It's important to

11

note that this is the first time an increase in

12

C-peptide levels in stage 2 patients has been

13

demonstrated upon treatment, and implies that

14

teplizumab stops the autoimmune attack on beta

15

cells and presumably allows restoration of

16

function.

17

We did evaluate the effect of teplizumab on

18

C-peptide AUC using a mixed-model repeated measures

19

analysis.

20

these focus on the first 3 months when there is

21

near complete data available.

22

significant difference in C-peptide AUC at

As we explained in the previous slide,

The results showed a
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1

3 months, in favor of teplizumab, consistent with

2

the mean observed data.

3
4
5

Next, I'll discuss the supportive data for
the pivotal study, TN-10.
A C-peptide is a measure of beta-cell

6

function or endogenous insulin production.

7

Confirmatory evidence in the form of C-peptide

8

meta-analysis was agreed upon with the FDA.

9

meta-analysis used pooled data from five clinical

The

10

trials in stage 3 patients, PROTÉGÉ, ENCORE,

11

Study 1, AbATE, and DELAY, which were randomized

12

clinical studies comparing teplizumab in either

13

placebo or standard of care as controls.

14

these studies showed consistent numeric benefit on

15

C-peptide preservation.

16

Each of

The primary analysis involved the

17

meta-analysis of change from baseline in C-peptide

18

AUC and had two components, an analysis that

19

assessed data at 1 year for all five studies and at

20

two years for the three studies with 2-year data.

21

The secondary analysis described the change from

22

baseline in exogenous insulin use.
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1

Let's take a look at the study results.

2

Before reviewing the meta-analysis, let's first

3

look at the five individual studies with 1-year

4

data.

5

of these studies, including time from diagnosis to

6

treatment as early as 6 weeks in Study 1 to as late

7

as 12 months in DELAY, and the number of courses

8

administered -- one course for Study 1 and DELAY,

9

and two courses for PROTÉGÉ, ENCORE, and

While there were differences in the design

10

AbATE -- we see a consistent pattern of higher

11

C-peptide AUC levels both for the observed and

12

imputed analyses, which accounted for missing data

13

favoring teplizumab compared with controls.

14

For the ENCORE study, it should be noted

15

that this study was modified to stop enrollment and

16

to collect only safety data once the phase 3

17

PROTÉGÉ study did not meet its primary metabolic

18

endpoint.

19

mixed-meal tolerance test, where C-peptide data are

20

derived, were missing due to the study

21

modification, so a large amount of data were

22

imputed for this study.

Approximately 75 percent of the
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For the 1-year meta-analysis, as shown in

2

the data on the right side of this slide,

3

teplizumab showed a significant benefit in the

4

difference in the change from baseline in C-peptide

5

compared to controls.

6

This effect was consistent for the observed

7

and imputed data with p-values less than 0.0001,

8

and the conservative sensitivity analysis that

9

assigned control data to missing teplizumab data

10

was also significant in favor of teplizumab.

11

Another way of looking at these data, and noted on

12

the left, is that teplizumab slowed the decline in

13

C-peptide by 65 -- to 65 percent at year 1.

14

Next, let's look at the three studies

15

individually with the available 2-year data.

These

16

results show a consistent pattern of higher

17

C-peptide AUC levels both for the observed and

18

imputed analyses favoring teplizumab compared with

19

controls.

20

results as shown here with observed, imputed, and

21

control-based data having p-values less than

22

0.0001, and that teplizumab slowed the decline in

For the meta-analysis at two years, the

A Matter of Record
(301) 890-4188

FDA EMDAC
1
2

May 27 2021

65

C-peptide by 40 to 50 percent at year 2.
We acknowledge that the FDA conducted their

3

own meta-analysis, and concluded that using a

4

2-stage methodology, the 2-year data were

5

associated with wider confidence intervals and that

6

the estimated overall treatment effect was not

7

statistically significant.

8
9

From our perspective, both the FDA and our
meta-analysis showed consistency in the magnitude

10

of the C-peptide effect and do not change our

11

interpretation that C-peptide provides strong

12

mechanistic support for teplizumab in the

13

preservation of beta-cell function.

14

Now let's move to insulin use.

In all

15

five studies, the mean insulin use over time was

16

lower in the teplizumab group compared to the

17

control group.

18

studies showed the teplizumab treatment led to

19

statistically significantly lower levels of insulin

20

requirements compared with controls.

21

PROTÉGÉ and ENCORE studies, while the analysis

22

didn't achieve statistical significance, there was

In mixed-model analyses, three
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a favorable numerical trend for teplizumab.
These data support that with teplizumab

3

treatment, C-peptide is preserved, which means more

4

endogenous insulin is produced, and as a result,

5

less exogenous insulin is required.

6

In conclusion, the efficacy data demonstrate

7

that teplizumab significantly delayed progression

8

to clinical type 1 diabetes in patients with

9

stage 2 disease.

The pivotal TN-10 trial met its

10

primary endpoint.

11

teplizumab modulated the autoimmune response,

12

leading to the preservation of beta-cell function

13

and resulted in a significant delay in the median

14

time to the onset of clinical T1D by approximately

15

two years compared to placebo.

16

teplizumab significantly improved C-peptide AUC

17

levels, while placebo-treated patients had an

18

overall decline.

19

A single 14-day course of

In addition,

Meta-analyses from five additional studies

20

in patients with stage 3 T1D confirmed that the

21

teplizumab preserved C-peptide levels at one and

22

two years, providing strong mechanistic and
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1

confirmatory evidence of teplizumab's efficacy.

2

Overall, these data consistently demonstrate

3

teplizumab's effect on preserving beta-cell

4

function in type 1 diabetes, and in stage 2 or

5

at-risk patients, led to an important delay in the

6

onset of clinical disease.

7

Next, I'll review the safety data.

8

Teplizumab has an acceptable safety profile

9

across both stage 2 and stage 3 T1D trials.

In the

10

TN-10 study, there were no new safety signals

11

beyond those observed in earlier stage 3 studies.

12

The experience to date, with data from nearly

13

800 patients representing approximately

14

1500 patient-years of follow-up after teplizumab

15

treatment, indicate that most of the adverse events

16

with teplizumab were mechanism-based, and because

17

teplizumab was given as a 1 or 2-course regimen and

18

not chronically, these events were transient and

19

manageable.

20

First, let's look at safety exposures.

The

21

safety data were derived from five studies, noted

22

here, which were pooled because they had similar
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1

design elements.

Specifically, they enrolled

2

type 1 diabetes patients, tested the proposed

3

9 milligrams per meter dose, and had a randomized

4

control design.

5

exposed to teplizumab and 220 to placebo;

6

25 patients received only standard of care.

In total, 773 patients were

The safety tables I'll present include

7
8

791 patients in the teplizumab group.

This

9

includes an additional 18 patients who were

10

initially randomized to the placebo group in the

11

DELAY study, completed 1 year of follow-up, and

12

elected to receive open label after teplizumab at

13

year 2.

14

245 patients which accounts for the additional 25

15

who were treated with standard of care.

16

Thus, the control group includes

First, I'll review the TN-10 pivotal trial

17

in patients with stage 2 T1D.

In TN-10, patients

18

had a comparable safety profile to those in the

19

stage 3 population with the exception that no

20

hyperglycemic, such as diabetic ketoacidosis, or

21

hypoglycemic events were noted in TN-10.

22

safety signals were identified in the trial.

A Matter of Record
(301) 890-4188

No new

FDA EMDAC

May 27 2021

69

Ninety-eight percent of patients in the

1
2

teplizumab and 69 percent in the placebo group

3

reported an adverse event, and most were grades 1

4

or 2 in severity.

5

the teplizumab group was lymphopenia, which

6

accounted for 21 of the 26 events.

7

discuss later, these events were transient and

8

resolved within 14 days after the end of treatment.

9

No patients in either group had a grade 4 adverse

10
11

The most common grade 3 event in

As I will

event.
Sixteen percent of patients in teplizumab

12

and 3 percent in the placebo group experienced a

13

serious adverse event during the trial.

14

patient in the teplizumab group and two in the

15

placebo group discontinued study treatment due to

16

adverse events.

17

group received 12 days of the 14-day course and no

18

deaths occurred in the TN-10 study.

19

One

The patient in the teplizumab

The most common adverse events in the

20

teplizumab group were mechanism-based, related to

21

the partial agonistic effect of teplizumab.

22

Lymphopenia was observed in 73 percent of patients
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1

treated with teplizumab and typically resolved

2

despite continued dosing, which I'll review in the

3

next slide.

4

leukopenia, nasopharyngitis, rash, and headache.

5

Most of these events occurred in the first 28 days

6

and were grade 1 or 2 in severity.

7

Other common adverse events included

The changes in lymphocytes during teplizumab

8

treatment are transient and not due to depletion,

9

but rather to margination.

You can see in this

10

graph that the number of circulating cells reaches

11

its nadir after the fifth day of dosing and

12

recovered while the 14-day drug treatment is

13

completed.

14

By approximately 4 weeks after the first

15

dose of drug, the cell counts are normal in the

16

majority of patients, and remain normal during

17

extended follow-up.

18

lymphocyte counts were not associated with

19

increased risk of clinical infection.

20

These transient declines in

I'll now turn to the pooled safety data.

In

21

the pooled safety analysis of the five type 1

22

diabetes studies, overall, 99.5 percent of patients
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1

in the teplizumab and 95 percent in controls,

2

reported an adverse event.

3

teplizumab reported an adverse event leading to

4

study drug discontinuation, with the majority of

5

these events due to laboratory abnormalities that

6

met the discontinuation criteria that were

7

stipulated in the study protocols.

8
9

More patients of

Twelve percent of teplizumab-treated
patients and 8 percent of the control group

10

reported one or more serious adverse event, and

11

there were 2 deaths in the teplizumab group that

12

I'll describe shortly.

13

occurred in the PROTÉGÉ extension trial, which was

14

not part of the pooled safety data.

15

One additional death

This table shows a comparison of TN-10 to

16

the four studies in the stage 3 population.

17

overall summary of safety was comparable between

18

these two populations, with the exception that no

19

deaths were observed in TN-10.

20

The

Returning to the pooled data, again, the

21

most common adverse events were mechanism-based and

22

mainly occurred within the first 28 days.
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1

common events were lymphopenia, leukopenia,

2

neutropenia, decreased blood bicarbonate, and rash.

3

The reason for the low bicarbonate, which was

4

observed in both groups, may be the underlying

5

diabetes condition with patients being prone to

6

ketosis and subclinical acidemia.

7

most of the adverse events were grade 1 or grade 2

8

in severity.

9

In any case,

Adverse events which led to study drug

10

discontinuation occurred in 14 percent of

11

teplizumab and 4 percent of controls.

12

earlier, the majority of these events were due to

13

laboratory abnormalities that met discontinuation

14

criteria that were stipulated in study protocols.

15

As mentioned

ALT and AST increases were the highest

16

reported adverse events leading to discontinuation

17

for both groups.

18

and commonly associated with cytokine relief, which

19

is deemed to be due to the partial agonistic effect

20

of teplizumab.

21

include decreased hemoglobin, neutropenia,

22

thrombocytopenia, and cytokine release syndrome or

These elevations were transient

The rest of the adverse events
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CRS.
For cytokine release syndrome, the overall

3

incidence is approximately 6 percent, but only

4

1 percent led to study drug discontinuation.

5

will go over this, as well as the liver function

6

abnormalities in more detail later in the

7

presentation.

8
9

I

Serious adverse events occurring in at least
one patient are noted in the briefing document and

10

those occurring in at least five are noted here.

11

With the exception of cytokine release syndrome,

12

all the other events, such as diabetic

13

ketoacidosis, hypo- and hyperglycemic adverse

14

events, are commonly associated with the underlying

15

type 1 diabetes and were only reported in the

16

stage 3 patients.

17

major hypoglycemic events in more detail shortly.

18

I will be discussing DKA and

Since teplizumab is an immunomodulator, it

19

was important to monitor for infectious

20

complications.

21

incidence was 53 percent in both the teplizumab and

22

control groups, with most of the common infections

As shown here, the overall
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1

related to the upper respiratory tract.

2

regard to the serious adverse events of infection,

3

most occurred in a single patient and were mainly

4

unrelated to study drug treatment.

5

occurred in more than one patient are noted here.

6

With

Those that

I'll now review the adverse events of

7

interest.

Based on the immunomodulatory mechanism

8

of action and relevant events for type 1 diabetes,

9

I will focus on the following:

cytokine release

10

syndrome and liver function abnormalities, rash,

11

viral infection, DKA and major hypoglycemia, and I

12

will also discuss malignancies and deaths observed

13

in the safety database.

14

In the first few days of teplizumab

15

infusion, release of cytokines may occur.

This is

16

consistent with the partial CD3 agonism of

17

teplizumab.

18

includes symptoms of rash, headache, nausea,

19

vomiting, and chills, or pyrexia.

20

reported in approximately 6 percent of teplizumab

21

and 1 percent of controls.

22

grade 2 in severity, and the majority with CRS

Cytokine release syndrome, or CRS,

It has been

Most are grade 1 or
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1

completed their treatment course despite the

2

presence of these symptoms.

3

cytokine release syndrome were reported and no

4

deaths occurred due to CRS.

5

No grade 4 events of

A premedication regimen can decrease the

6

intensity of CRS should it occur.

7

can be managed by treatment with antipyretics,

8

antihistamine, or anti-nausea medications.

9

let's review transaminase elevations, which can

10

In addition, CRS

Next,

occur with CRS.

11

As noted earlier, teplizumab can be

12

associated with minor increases in liver enzymes or

13

transaminases that often occur close to or during

14

the time of dosing.

15

self-limited and patients can continue receiving

16

the infusions.

17

Generally, these increases are

In rare cases, elevated transaminases were

18

observed concomitantly with elevated bilirubin, and

19

with the exception of other etiologies, this

20

happened only in the setting of cytokine release

21

syndrome.

22

greater than 3 times the upper limit of normal and

In total, 7 cases with ALT or AST
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1

total bilirubin greater than 2 times the upper

2

limit of normal, were identified.

3

etiology was hepatitis A and the remaining 6 cases

4

were deemed to be cytokine induced.

In one case, the

In these 6 cases related to CRS, 2 patients

5
6

in early clinical study received higher first and

7

second teplizumab doses compared to the proposed

8

dosing regimen.

9

identified with the proposed cumulative dose, none

Of the remaining 4 cases

10

of them were SAEs, although one patient developed

11

an SAE of biliary dyskinesia and biloma about one

12

year after the LFT elevation.

13

cytokine release induced transaminase and bilirubin

14

elevations promptly resolved upon discontinuation

15

of teplizumab.

All cases of

Importantly, in a patient with psoriatic

16
17

arthritis, a liver biopsy was performed to

18

investigate the safety of concomitant methotrexate

19

use.

20

associated with these transient findings.

21

supports no direct toxic effect of teplizumab on

22

the liver and that these changes were related to

No significant hepatic pathology was
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cytokine effects.
Rash was more frequently observed in

3

teplizumab-treated patients and was reported in

4

different preferred terms as noted in this slide.

5

Depending on the preferred term, rash was observed

6

in 35 percent and up to approximately a total of

7

50 percent of teplizumab-treated patients.

8

the exception of one grade 3 event, the rest were

9

grade 1 or 2 in severity, with approximately

10
11

With

70 percent grade 1 and 30 percent grade 2.
Most occurred during the treatment dosing

12

and led to study drug discontinuation in only 2

13

patients, both of whom experienced grade 2 events.

14

The rashes were treated with topical antipyretics

15

and/or topical steroids and generally resolved

16

without sequelae within 1 to 2 weeks.

17

Now let's move to viral infections.

With

18

any immunomodulatory therapy, in addition to

19

overall infection risk, it's also important to

20

monitor for reactivation of latent DNA viruses,

21

particularly EBV, or Epstein-Barr virus, and

22

cytomegalovirus.
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1

Looking first at the EBV-related events,

2

these occurred infrequently in a comparable rate

3

between teplizumab and control groups.

4

was the most commonly reported adverse event

5

occurring in 3.2 percent of teplizumab and

6

1.2 percent of controls.

7

EBV viremia

All EBV viremia events were grade 1 and were

8

based on laboratory tests, including indicating the

9

presence of EBV viral DNA.

The detectable viral

10

DNA was minimally elevated, transient, and occurred

11

4 to 6 weeks after the start of dosing.

12

majority were asymptomatic and did not require

13

treatment.

14

The

EBV infection and mononucleosis events

15

occurred at similar rates between treatment groups.

16

We also monitored laboratory investigations and

17

found positive EBV antibodies for 2.1 for

18

teplizumab and 3.3 percent of controls.

19

Overall, based on the available data,

20

teplizumab does not appear to increase the risk of

21

primary EBV infection.

22

occurred more commonly in teplizumab patients,

While reactivation of EBV
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1

these events were generally asymptomatic and

2

transient.

3

With regard to cytomegalovirus infection, or

4

CMV, 2 patients in the teplizumab group and none in

5

the control group had an adverse event of CMV

6

infection.

7

each group had positive CMV tests and all were

8

asymptomatic.

9

here, half developed new CMV infections and the

A similar percentage of patients in

Of the 10 teplizumab patients noted

10

other half had reactivation, of which one was

11

deemed to be erroneously reported since the patient

12

was seropositive at baseline, had an increase in

13

IVG titer, but did not have viremia or IgM present.

14

None of these events were associated with symptoms.

15

In summary, the EBV and CMV data show no

16

long-lasting effects on immune competence,

17

consistent with the episodic and not chronic

18

treatment regimen.

19

Let's move to DKA events.

Adverse events of

20

DKA occurred more frequently in the teplizumab

21

group compared to the control group.

22

earlier, none of these events occurred in the TN-10
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1

study, but those patients were not followed after

2

clinical T1D diagnosis.

3

diabetic ketoacidosis and ketoacidosis, had a

4

cumulative incidence of 2.3 and 0.1 percent, as

5

noted below, the exposure-adjusted rate is

6

1.3 percent for teplizumab.

7

cumulative incidence is 0.4 percent with an

8

exposure-adjusted rate of 0.2 percent.

9

80

While the acidosis events,

For control, the

The reason for this difference in DKA events

10

is unclear.

11

10 months after the end of teplizumab or control

12

treatment and were associated with common

13

triggering causes of DKA in patients with diabetes,

14

including infections and inappropriate insulin dose

15

or lack of dietary compliance.

16

These events occurred approximately

Regarding the major hypoglycemic events,

17

again, all were observed in patients with stage 3

18

T1D and none in the stage 2 or at-risk population.

19

Six patients in the teplizumab group experienced

20

hypoglycemic seizures compared to no patients in

21

the control group.

22

Review of these six cases indicate that they
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1

occurred approximately 5 months after the end of

2

treatment.

3

factors that might have triggered these events

4

include too much insulin, dietary non-compliance,

5

and/or inappropriate adjustments of food and

6

insulin with physical activity.

7

data, it is difficult to establish whether there is

8

a causal relationship with teplizumab.

9

Furthermore, potential contributing

With the available

Let's now look at malignancies.

During

10

clinical development, 3 teplizumab-treated patients

11

developed a malignancy or lymphoproliferative

12

disorder.

13

and resolved without sequelae.

14

None were considered treatment related

Metastatic malignant melanoma occurred in a

15

type 1 diabetes patient with a history of

16

dysplastic nevi and a pre-existing lesion that was

17

not diagnosed until after study entry and was

18

successfully treated with surgical excision.

19

However, the pathology did not confirm the presence

20

of metastatic disease in the lymph node dissection.

21
22

There were two other cases in non-T1D
patients, one in a renal transplant patient who had
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1

a recurrence of squamous cell carcinoma and was

2

successfully treated, and one in an islet

3

transplant patient who was EBV seropositive at

4

baseline and developed a non-malignant

5

lymphoproliferative syndrome after approximately

6

one month after receiving other immunosuppressive

7

treatment, including tacrolimus, sirolimus,

8

etanercept, in addition to teplizumab.

9

resolved with antiviral therapy and discontinuation

10
11

The event

of the immunosuppressive agents.
In the entire safety database, 3 deaths were

12

observed, all in the teplizumab group.

13

2 patients from the PROTÉGÉ study are included in

14

the pooled analysis.

15

woman who died of diabetic ketoacidosis 9 months

16

after dosing.

17

died of an anterior myocardial infarction,

18

ventricular tachycardia, and cardiopulmonary arrest

19

15 months after dosing.

20

The

The first was a 19-year-old

The second was a 27-year-old man who

One death in the PROTÉGÉ extension study was

21

not included in the pooled analysis.

22

death was unknown, but was preceded by abdominal
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1

pain, vomiting, and loose stools.

The event

2

occurred more than two years after dosing.
In summary, based on the experience to date,

3
4

teplizumab has an acceptable safety profile in

5

type 1 diabetes patients.

6

reported with teplizumab were mechanism-based,

7

transient, generally limited to the time of

8

exposure, and manageable.

The adverse events

Although EBV reactivation is increased, this

9
10

is transient and generally asymptomatic, and the

11

overall incidence of infections are similar in both

12

groups.

13

teplizumab is likely due to the partial CD3 agonism

14

and is usually seen in the initial days of

15

infusion.

16

grade 1 or 2 in the majority of patients and

17

resolved within 2 to 3 days while the patient

18

completed the treatment infusion.

19

Mild cytokine release that can occur with

Cases of cytokine release syndrome were

Events of DKA and hypoglycemia occurred more

20

frequently in the teplizumab group and were

21

associated with multiple compounding factors,

22

making it difficult to determine causality.
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Overall, data from nearly 800 patients

2

representing approximately 1500 patient-years of

3

follow-up support the acceptable safety profile of

4

teplizumab for patients with type 1 diabetes.

5
6
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Thank you.

I'll now invite Dr. Herold to

give his clinical perspective.

7

Applicant Presentation – Kevan Herold

8

DR. HEROLD:

9

Good morning.

Thank you, Dr. Ramos.
I'm Kevan Herold, and I'm a

10

professor of immunobiology and internal medicine at

11

Yale University.

12

clinical trial in type 1 diabetes with teplizumab

13

from the phase 1 and phase 2 studies in newly

14

diagnosed patients and was the lead investigator

15

for the TN-10 study, which was conducted by

16

TrialNet.

17

perspective on the teplizumab data.

18

I've been involved in every

I'd like to provide my clinical

TN-10 is the first study to show that any

19

treatment can modify disease progression in

20

clinical type 1 diabetes in people prior to the

21

onset of disease; in other words, those who are at

22

high risk for clinical disease because they have
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1

pre-symptomatic or stage 2 disease.

I'm often

2

asked to put the delay of the onset of clinical

3

disease into context and to explain what it means

4

to a patient.

5

To understand how meaningful the teplizumab

6

results are, we need to understand what it means to

7

not have diabetes.

8

diabetes, they will tell you that every day you can

9

delay the clinical diagnosis is important.

10

If you ask anyone with type 1

People who have type 1 diabetes need to

11

manage the disease 24 hours a day, 7 days a week,

12

365 days a year.

13

with daily insulin injections, frequent glucose

14

monitoring, and lifestyle restrictions.

15

constant burden to patients and anyone who lives

16

with them.

17

It goes well beyond a diagnosis

It's a

Many patients are children who are diagnosed

18

during a critical period of development, and beyond

19

the physical burden, type 1 diabetes can have a

20

significant impact on long-term physical and

21

emotional health.

22

The time without clinical type 1 diabetes
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1

that teplizumab provides has very important

2

implications when you think about the patients in

3

the TN-10 trial.

4

it means if you otherwise would develop diabetes in

5

middle school or high school, and it's not going to

6

occur until after you were in middle school or high

7

school, that's a very big deal.

8
9

They were largely children.

So

As you saw earlier in the TN-10 study, the
median time to clinical onset after a single course

10

of teplizumab was doubled from about 25 to

11

50 months, with the placebo patients progressing at

12

rates consistent with historical data.

13

year difference is enormously meaningful to a

14

patient.

15

That two-

At the time of this analysis, 55 percent of

16

the teplizumab-treated stage 2 patients were free

17

from clinical type 1 diabetes and insulin

18

dependence, compared to only 28 percent of the

19

patients who received placebo.

20

We continued to follow these patients for

21

the onset of clinical type 1 diabetes beyond the

22

completion of the primary analysis.
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1

analysis over a median of 2-and-a-half years of

2

follow-up showed that almost 50 percent of the

3

teplizumab stage 2 patients remained free of

4

clinical type 1 diabetes, as opposed to 22 percent

5

of the placebo group.
The difference in the median time to the

6
7

onset of type 1 diabetes was now 32.5 months with a

8

hazard ratio of 0.457, or approximately a

9

54 percent reduction in risk with a p-value of

10

0.01.

That's a nearly 3-year delay for patients to

11

begin a lifetime of insulin dependence.

12

still free from clinical disease beyond 7 years and

13

may potentially signify prevention of the clinical

14

disease.

Some are

15

Consistent with the meta-analysis of

16

C-peptide in patients with stage 3 type 1 diabetes,

17

stage 2 patients treated with teplizumab may also

18

experience the benefits of beta-cell preservation,

19

even if they get diagnosed with clinical type 1

20

diabetes.

21
22

The data that Dr. Ramos has shown you gives
convincing evidence across all the clinical
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1

studies, in both at-risk, or stage 2, and stage 3

2

patients, showing that teplizumab treatment

3

preserves C-peptide in patients with diabetes.

4

level of beta-cell function among participants in

5

the TN-10 trial was approximately 80 percent of

6

normal, far greater than the levels that are found

7

in patients after the onset of clinical type 1

8

diabetes.

9

The

The significantly reduced beta-cell function

10

after diagnosis is associated with impaired glucose

11

control; just as it does in patients with stage 3

12

clinical type 1 diabetes treatment with teplizumab

13

in stage 2 or before the onset of clinical

14

diagnosis, reduces decline in beta-cell function.

15

It is a reasonable assumption that

16

individuals who do not progress to clinical type 1

17

diabetes and who have normal glucose levels will

18

not develop hypoglycemia or any of the other

19

complications of diabetes.

20

Turning to the risks, the main risks of

21

teplizumab are transient and manageable.

22

heard from Dr. Ramos, nearly 800 patients have been
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1

exposed to teplizumab and the adverse event profile

2

is well understood.

3

as lymphopenia and rash, are related to the drug's

4

mechanism of action, so they're predictable and

5

generally self-limited.

6

The most common events, such

When cytokine release syndrome occurs, it is

7

mild to moderate and transient.

I've been able to

8

successfully treat my patients with non-steroidal

9

anti-inflammatory agents, antihistamines, and

10

acetaminophen, without the need for steroids, and

11

we don't see the long-term sequelae that commonly

12

occurs with other immunologic therapies.

13

It's reassuring to me as a clinician that my

14

patients can receive a single 14-day course of

15

treatment, and this short one-time treatment likely

16

explains why we have not seen increased risk of

17

serious infections or malignancies.

18

noted that 7-year follow-up from published data in

19

newly diagnosed patients has shown no long-term

20

safety concerns.

21
22

It should be

Given its predictable and manageable safety
profile, I believe the benefits of teplizumab
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1

outweigh the risks for patients who will progress

2

to clinical stage disease, with its lifelong

3

insulin dependence and devastating sequelae.

4

freedom from clinical type 1 diabetes provides

5

significant benefit that can't be overstated.

6

The

Teplizumab, given as a brief treatment, is

7

safe and has potential long-term benefits.

8

fact, among the patients who receive teplizumab or

9

placebo and were followed for more than 5 years,

10

18 percent of the teplizumab-treated patients do

11

not have diabetes versus 6 percent who received

12

placebo.

13

In

Teplizumab is the first drug to demonstrate

14

that it can preserve beta-cell function and delay

15

or in some patients prevent the onset of clinical

16

type 1 diabetes.

17

shift the paradigm of the care we provide for

18

at-risk individuals.

19

Thank you.

20

back to Dr. Ramos.

21
22

By no exaggeration, this will

I'll now turn the presentation

Applicant Presentation – Eleanor Ramos
DR. RAMOS:

Thank you, Dr. Herold.
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I'd like to conclude with a few remarks

2

about the target population for our proposed

3

teplizumab indication.

4

Based on the data from Study TN-10 and

5

supported by the meta-analyses from five randomized

6

clinical trials, we are seeking an indication for

7

the target population of individuals who are at

8

risk for clinical type 1 diabetes.

9

are patients in stage 2 of the disease and have not

This means they

10

yet become insulin dependent, but their lifetime

11

risk of clinical diagnosis is almost guaranteed.

12

To be eligible for treatment with

13

teplizumab, patients 8 years or older must have two

14

T1D autoantibodies and dysglycemia; in other words,

15

must have stage 2.

16

mass and C-peptide production are declining, but

17

there is an opportunity to intervene.

18

teplizumab would be introduced, giving the patients

19

an opportunity to delay insulin-dependent disease.

20

At that point, their beta-cell

That is when

We recognize that teplizumab treatment will

21

shift the paradigm from management of type 1

22

diabetes, as Dr. Herold just stated, and we are
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committed to supporting the clinical community in

2

its safe use and to address additional important

3

questions in at-risk individuals.

4

We are planning a registry study or

5

surveillance program to ascertain safety events in

6

order to enable better description of event rates

7

both in the acute setting, as noted here, as well

8

as longer follow-up for diabetic ketoacidosis,

9

infections, pregnancies, and malignancies.

10

92

We are also very interested in conducting

11

clinical trials to address the impact of additional

12

courses of teplizumab on the delay of clinical

13

type 1 diabetes, as well as to understand the

14

safety and efficacy in other populations such as

15

pediatric patients less than 8 years of age, and

16

importantly, in minority populations

17

underrepresented in the clinical program to date;

18

and in addition, to also explore the impact of

19

baseline characteristics on outcomes.

20

As there is currently no available therapy

21

to prevent the onset of stage 3 clinical T1D, the

22

benefit of delaying the progression to clinical T1D
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1

outweighs the risk of this innovative therapy that

2

is predictable and characterized by transient and

3

manageable symptoms.

4

For the first time, there is a

5

disease-modifying therapy that has the potential to

6

improve long-term outcomes of patients with this

7

devastating and life-changing disease.

8

We're happy to take your questions.

9

Thank you.

Clarifying Questions to Applicant

10

DR. WEBER:

11

questions for Provention.

12

could, with efficacy-related questions first.

13

Please use the raised-hand icon to indicate you

14

have a question, and remember to put down your hand

15

after you have asked your question.

16

We will now take clarifying
Let's start, if we

Please remember to state your name for the

17

record before you speak and direct your question to

18

a specific presenter if you can.

19

specific slide to be displayed, please let us know

20

the slide number, if possible.

21

be helpful to acknowledge the end of your question

22

with a thank you and end of your follow-up question
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1

with, "That is all for my question," so we can move

2

on to the next panel member.
If you would like to chime in to add your

3
4

thoughts on what another panel member or Provention

5

is stating at that time, please use the green check

6

mark icon.

7

remember to clear the checkmark.
I think the first question to the sponsor is

8
9

When you are done chiming in, please

Dr. Brittain.
DR. BRITTAIN:

10

Yes.

I had a question about

11

CO-31, on the C-peptide results within the TN-10

12

study.

13

at this long term because the C-peptide was not

14

collected after diagnosis, and so certainly this

15

result is helpful to see this change within the

16

first 3 months.

17

I understand that it's really hard to look

However, I'm wondering, did you ever -- I

18

think it would be really helpful to see a figure

19

where you see individual subject level trajectories

20

over time with some kind of marking of when they're

21

diagnosed.

22

spaghetti plots.

I think some people call those
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1
2

would provide a better ability to interpret

3

long-term C-peptide patterns and how it relates to

4

diagnosis.

Thank you for my question.

Also, I wanted to say it was a great

5
6
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presentation.
DR. RAMOS:

7

Yes, Dr. Brittain, we will

8

provide those individual data points after the

9

break.

10

DR. BRITTAIN:

Thank you.

11

DR. WEBER:

12

Next question is for Dr. Cooke.

13

DR. COOKE:

Thank you.

Thank you.

This is David Cooke.

14

Because the magnitude of this delay in diagnosis is

15

so critical in deciding the efficacy, I'm

16

interested in things that might alter that delay.

17

My specific question is about the imbalance in

18

assignment of control versus treatment in the TN-10

19

study related to antibody status.

20

The first question is related to the one

21

patient that was enrolled and didn't actually meet

22

study criteria, where he only had one clearly
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positive antibody and was in the treatment arm.

2

the first question is, did that patient develop

3

diabetes and at what time?

4

the control and treatment arms, they only had two

6

positive antibodies.

7

there was any difference in the degree of

8

positivity, by whatever measure you have that,

9

whether it's the mean level of the antibodies or

11

Can you speak to whether

the amount that they're above the cutoff threshold?
DR. RAMOS:

Let me first address the first

12

question about whether there was one individual

13

with only one T1D autoantibody, and we did review

14

that individual.

15

normal and was reviewed by the TN-10 study

16

committee, protocol committee, and was allowed to

17

enter the study.

18

inclusion criteria.

19
20
21
22

So

The second would be, in the patients in both

5

10

96

He or she met the lower limit of

So that patient did meet the

Then for the second question, could you
please clarify that again, please?
DR. COOKE:

Well, back to that first

patient, though, I understand that the committee
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1

agreed he'd met criteria, but certainly was at

2

least marginal with the inclusion criteria for

3

antibodies.

4

diabetes, and if you censored the data from that

5

one individual, did that change any of the

6

statistics?

7

So when did that patient develop

DR. RAMOS:

We will have to provide that

8

after the break regarding whether that particular

9

patient did develop diabetes or not.

10

DR. COOKE:

Okay.

So back to the

11

individuals with just two positive antibodies in

12

both the control and treatment arm, was there any

13

difference in how positive those antibodies were

14

between the control and treatment arms?

15

We would expect that the time to diagnosis

16

is going to be much longer for those with less

17

antibodies that are positive, a lower number of

18

antibodies, but also a lower titer or level of

19

those antibodies.

20

there isn't a difference in the degree of antibody

21

positivity in that kind of marginal group.

22

DR. RAMOS:

So I want to be reassured that

Yes.

Dr. Herold will address
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that question.
DR. HEROLD:

Yes.

Kevan Herold.

Thank you

3

for the question.

4

England Journal, that data is included.

5

not an imbalance in the titers of antibodies

6

between the groups.

7

In our published data in the New
There was

Let me also point out one aspect of that,

8

that the thing that seems to be critical for the

9

development of diabetes is not the titer of the

10

antibodies; it's the number of positive

11

autoantibodies, and that's what your initial

12

question was about.

13

All of the patients in the TN-10 trial had

14

two positive autoantibodies at some point.

15

data that's published shows you the data on the day

16

of enrollment.

17

autoantibodies within 6 months prior to enrollment,

18

but all had two positive autoantibodies.

19

The

They may have had positive

DR. COOKE:

But as with any test, there's a

20

difference between positive and unambiguously

21

positive.

22

look at the titers in those that just had two

Did the published data break it down to
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antibodies?
DR. HEROLD:

2

The published data does have

3

the titers in the two groups.

Let me just mention

4

something about the Barbara Davis assay.

5

where all these autoantibodies were measured.

6

assays there are very robust.

7

positivity above what clinical labs use, so they

8

were all clearly positive.

9

DR. WEBER:

That's
The

They draw their

For the purpose of time, I'm

10

going to move on, if I could.

11

questions.

We have several

Thank you, Dr. Herold and Dr. Cooke.

12

Next is from Dr. Ellenberg.

13

DR. ELLENBERG:

Yes.

Thank you.

I

14

apologize in advance if this is naïve.

I'm not an

15

expert in diabetes, but I'm interested in how well

16

standardized the diagnosis of type 1 diabetes is.

17

The diagnosis was made presumably by the clinical

18

site.

19

adjudication by some adjudication committee of

20

whether people did in fact meet the primary

21

endpoint; particularly since there were more

22

adverse events.

I'm wondering whether there was a blinded
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If you look at the overall listing of

1
2

adverse events, there were more on the treatment

3

arm.

4

study actually was and whether there could have

5

been some kind of bias in the actual diagnosis.

So I'm wondering about how well blinded the

DR. RAMOS:

6

Let me first address the first

7

question regarding the diagnosis of T1D.

All the

8

patients in TN-10 required the oral glucose

9

tolerance test, and they were done on a regular

10

schedule; or if there were symptoms in between

11

these regular schedules, that would trigger the

12

OGTTs.

13

Therefore, there is a defined criteria for

14

the blood glucose levels that determines whether

15

the patient remains dysglycemic or the patient now

16

has the diagnosis of type 1 diabetes.

17

addition, the first OGTT needed to be confirmed

18

with a second OGTT test.

19

And in

With regard to the second question of

20

blinding, there is no definitive evidence that

21

there was unblinding in the study.

22

that the treatment is a 14-day course, and once the

A Matter of Record
(301) 890-4188

But please note

FDA EMDAC

May 27 2021

101

1

treatment course is completed and the outcome is a

2

clinical T1D diagnosis based on OGTT, it's highly

3

unlikely that any level of unblinding would have

4

impacted the study outcome.

5

DR. ELLENBERG:

Right.

So you're saying

6

that the diagnosis was, in fact, made by the person

7

at the clinical site.

8

adjudication.

9
10

DR. RAMOS:
DR. HEROLD:

There was no central

Dr. Herold will address that.
Thank you, and thanks for the

11

question.

12

the protocol defined when the oral glucose

13

tolerance tests were done, although if patient

14

developed symptoms before then, it could be done at

15

an earlier time.

16

The diagnosis was made -- first of all,

The diagnosis was done with a 2-hour oral

17

glucose tolerance test, standard test.

The serum

18

samples were sent to the Core Laboratory in

19

Seattle.

20

then the coordinating center sent a message to the

21

clinical site as to what the outcomes were.

22

didn't send the glucose data.

Blood sugars were measured there, and

They

They would tell you
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that there was a clinical alert or not.
So it was made centrally.

If there was any

3

question about the diagnosis, TrialNet does have an

4

adjudicating committee that would determine whether

5

or not the endpoint was met.

6

DR. ELLENBERG:

Okay.

But the issue of the

7

symptoms would have been assessed by the clinical

8

site, and that had something to do with the process

9

of determining the endpoint.

10

DR. HEROLD:

Yes, except that I think the

11

vast majority of individuals, the diagnosis was

12

made by oral glucose tolerance tests, and they were

13

asymptomatic.

14

DR. ELLENBERG:

15

DR. HEROLD:

16
17
18
19

Okay.

We can pull up a slide that

shows you the symptoms at the time of diagnosis.
DR. ELLENBERG:

Okay.

And I have one more

very quick question.
Do you have a confidence interval around

20

that estimate of a 2-year delay in developing

21

type 1 diabetes?

22

What's the confidence interval around that?

The estimate is a 2-year median.
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Could I ask Ralph Raymond to

address that?
DR. RAYMOND:

Yes.

This is Ralph Raymond,

4

biostatistics.

We didn't derive an actual point

5

estimate of the differences in the medians for the

6

teplizumab and treatment group.

7

Could I call up the slide, please.

8

As you can see from this slide that we're

9

presenting here, the confidence interval -- each of

10

the individual estimates for the 49 months for

11

teplizumab and 24 months for placebo, the

12

confidence intervals are 32 to non-estimable versus

13

9.5 and 46.

14

We also put 95 percent confidence bounds

15

about the Kaplan-Meier curves themselves, showing

16

relatively good separation at the time of the

17

median times for each of the two groups with

18

regards to the confidence bound.

19

not derive the confidence bound or the difference

20

in the medians.

But no, we did

That would have been none.

21

DR. ELLENBERG:

22

DR. WEBER:

Alright.

Thank you.
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1

Next is for Dr. Yanovski.

2

DR. YANOVSKI:

Thanks.

104

I have two

3

questions.

4

same slide or could be CO-29, but this one's fine.

5

It appears to me that the major difference occurs

6

by the first 12 months of the study, after which

7

the curves are parallel.

8
9
10
11
12

The first is actually related to the

Do you have any analysis to discuss that
fact that the effects are all seen in the first
year, and then the tracks are essentially parallel?
DR. RAMOS:

Dr. Ralph Raymond will be

addressing that.

13

DR. RAYMOND:

Yes.

This is Ralph Raymond,

14

biostatistics again.

15

out that, clearly, there was a consistent

16

demonstration of effect across entire five years of

17

the KM curve as observed because there was no

18

intersection or decreasing.

First, I would like to point

19

Clearly, given the protective effect of

20

teplizumab was more pronounced during the first

21

year, we did conduct three sensitivity analyses to

22

confirm the robustness of that primary endpoint.
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1

The first was to take all those placebo subjects

2

that were diagnosed within the first year and move

3

them to one year after randomization.

4

where all patients discontinued early, we assumed

5

them to have developed T1D.

6

Second,

Thirdly, we combined those two assumptions

7

that I just made above, and all of those

8

sensitivity analyses consistently showed a

9

robustness in the estimate, the hazard ratio

10
11
12
13

estimates, and the significance test.
DR. YANOVSKI:

Thank you.

That doesn't

actually answer my question, but thank you.
My second question is, in the revised

14

Provention briefing errata, table 6, there was one

15

bit of data that wasn't presented, which is the

16

fasting glucose where the teplizumab-treated group

17

has -- mean fasting glucose, where the teplizumab

18

fasting, milligram-per-deciliter means were given

19

but not the standard deviations, even though it's

20

indicated as present.

21
22

Can you supply those SDs, and was there a
significant difference between the 97.4 and the
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Just to clarify, you would like

4

the standard deviations for the values of the

5

glucose levels that were presented in the errata?

6

DR. YANOVSKI:

7

present in there originally.

8

DR. RAMOS:

9

DR. YANOVSKI:

Yes.

Well, they were not
Table 6 --

Yes.
-- TN-10 baseline,

10

T1D-related clinical characteristics, the mean, and

11

then it says, parentheses, SD, but no SD was given.

12

Thanks.

13
14

And that's my last question.
DR. WEBER:

Okay.

I'll assume we'll get

that data later.

15

The next quick question is for Dr. Konstam.

16

DR. KONSTAM:

Yes.

Hi.

Thanks very much.

17

I have two questions for Dr. Ramos.

18

on slide CO-24, you showed a schematic of the

19

uptitration in the dosing with the early infusions,

20

and then settled to a constant higher level.

21

mentioned at the end that -- you said something to

22

the effect that that would be your recommended
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Can you clarify, would you be -- first of

2
3

all, I'm wondering why you did that step-up, and

4

secondly, is that what you would recommend as

5

dosing?

6
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8
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Yes.

I believe you want CO-25.

No, 24.

You don't even have

to put it up.
DR. RAMOS:

9

Okay.

This is regarding the

10

dose.

11

evolved over two decades.

12

dose-ranging study, but this has been informed by

13

many, many clinical trials.

14

lessons from these studies include the fact that a

15

ramp-up is important to minimize the early side

16

effects.

17

when an absolute relatively high dose was given in

18

the early studies in transplant patients and

19

psoriatic arthritis patients.

20

critical.

21
22

The dosing regimen for teplizumab has
There has been no formal

The most important

And that was something that was observed

So that was

The second thing with regard to the regimen,
probably the most informative study that allowed us
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1

to determine the regimen was the PROTÉGÉ study that

2

was conducted in the 2010 period.

3

there were three dosing regimens that were tested.

4

One had a 2.4-milligram per liter squared

5

cumulative dose.

6

meter squared dose, and then a 9-milligram per

7

meter squared dose.

8
9

In that study,

The next one, a 3-milligram per

Based on the preservation of C-peptide, the
9-milligram per meter dose, which is a 14-day

10

regimen, a 4-day ramp-up with 10 days of

11

maintenance, was the one that led to this

12

preservation of C-peptide.

13

dosing regimen, in fact, has been tested in almost

14

two-thirds of all the patients in our safety

15

database and led to this significant delay in the

16

onset of T1D with the safety profile that we

17

discussed today.

18

DR. KONSTAM:

Okay.

And this particular

So that's going to be

19

your recommended manner of dosing, if you're

20

approved.

21

DR. RAMOS:

Yes.

22

DR. KONSTAM:

Okay.
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My other question relates to randomization.

2

I was sort of startled by the 44 versus

3

32 patients, and I'm not used to seeing that amount

4

of discrepancy between the two groups in an

5

appropriately randomized study.

6

briefing document you say something about it,

7

speculatively, but I didn't question it.

8
9

I think in your

Why, again, do you think this happened?

And

let me just add that the thing I think of when I

10

see something like this is, was there something

11

unblinded about the randomization process that

12

might have happened, of course, in the many years

13

before your company took over the trial.

14
15
16

DR. RAMOS:

Let me ask Ralph Raymond to

address that.
DR. RAYMOND:

Yes.

This is Ralph Raymond,

17

biostatistics.

First, I'd like to point out that

18

the randomization was a centralized randomization,

19

computer based by TrialNet.

20

way of trying to figure out whether subjects were

21

biasly assigned to one group or another, as it was

22

centrally randomized.

So I see no definitive
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1

It's also important to note that the

2

randomization was stratified by age in blocks of 4,

3

meaning above and below 18, as well as by

4

treatment; so that's blocks of 4.

5

number of sites and a great number of sites with

6

less than 3 patients per site, we believe that was

7

the main impetus or cause for the imbalance.

8
9

Given the large

Nonetheless, when you look at the baseline
demographics and disease characteristics of the two

10

groups, the placebo and the active group, they're

11

relatively well balanced with regards to baseline

12

characteristics.

13

as age and OGTT in our initial Cox proportional

14

hazards analyses, but we additionally did a bunch

15

of additional covariate analyses, looking at age,

16

BMI, C-pep, and all showed consistent and robust

17

results with regards to the time to diagnosis of

18

clinical T1D.

19

We did control for age, as well

So we think that this imbalance in the

20

randomization did not have any untoward effects on

21

the estimate of the hazard ratio as measured and

22

controlled by all the baseline characteristics.
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Thank you.

That's all

I have for now.

3

DR. WEBER:

Okay.

4

The next question is for Dr. Blaha.

5

DR. BLAHA:

Hi.

Mike Blaha, Johns Hopkins.

6

My question has to do with slide 32.

Perhaps we

7

could bring that up.

8

confirmatory data using the C-peptide results,

9

because part of our charge I think we have is to

I just wanted to speak to the

10

figure out the magnitude of efficacy here, and one

11

measure is the delay in the time to type 1 diabetes

12

diagnosis.

13

considering is the C-peptide preservation, which is

14

shown here.

And another one that we're charged with

15

I just wanted to get a perspective.

16

a relative risk reduction or relative difference in

17

the change was presented, but I wanted to get a

18

perspective on the absolute changes here.

19

I think

So when I look at this, I'm just trying to

20

get perspective, it looks like maybe there's a 0.1,

21

or maybe less, millimole per liter total difference

22

in C-peptide between treatment and placebo.
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1

Obviously, the Y-axis here is quite constricted.

2

just wanted to see if you could provide additional

3

perspective or other data that links C-peptide with

4

long-term results, so I could get a better sense of

5

what an absolute reduction of 0.1 millimoles per

6

liter means clinically.

7

DR. RAMOS:

Yes.

Thank you.
First, I believe we should

8

focus on the meta-analysis from the five T1D with

9

respect to the confirmatory evidence.

But with

10

respect to this particular slide, the clinical

11

relevance of a quantitative change in C-peptide is

12

really unknown, and I would like to ask Dr. Colin

13

Dayan if he could provide his clinical perspective

14

on that.

15

DR. DAYAN:

Thank you.

This is Colin Dayan.

16

There is no cutoff at C-peptide at which you do or

17

do not have diabetes because it varies very much

18

between individuals.

19

whether they need insulin or they don't need

20

insulin.

21
22

I

What matters to a patient is

So the endpoint here in the stage 2 study is
about the requirement of whether your glucoses are
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1

controlled without the need for insulin at a level

2

that doesn't put you at risk for microvascular

3

complications.

4

stage 3 or diagnostic criteria for type 1 diabetes

5

is.

6

That's what the diagnosis of

What really matters is the rate of

7

progression of loss of your C-peptide, not the

8

actual cutoff.

9

you'll eventually need insulin.

So if you're losing C-peptide,
And if you're not

10

losing C-peptide, and you still don't have the

11

glycemic criteria, then you can manage without

12

insulin.

13

That is a frustration in terms of there's no

14

accepted cutoff as to what would be diabetes, and

15

therefore no exact value that says what the

16

clinical benefit is.

17

you're not losing more, and if it's sufficient for

18

you to keep without the need for insulin, that's a

19

clinical benefit.

20
21
22

DR. WEBER:

But if it's sufficient, if

Okay.

This is Dr. Weber.

Thank

you for that answer.
We're running a little short on time.
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1

want time to introduce any questions related to

2

safety or other aspects if we need to, if you want

3

to bring those up as well.

4

The next question is for Dr. Nathan.

5

DR. NATHAN:

Yes.

That's good timing

6

because I've actually -- first, I want to thank

7

everyone for what have been, I think, very clear

8

presentations.

9

My question firstly, and it does bridge

10

efficacy and safety, is much has been made in the

11

arguments, the rationale for delaying clinical

12

type 1 is to avoid the devastating short and

13

long-term complications, including treatment

14

issues, as well as long-term complications.

15

"Devastating" is not my choice of word; it's what

16

was used in the presentation.

17

My question is, specifically, since we all

18

know the relationship between immune glycemia

19

measured by hemoglobin A1c as being the major

20

effector of long-term complications, I was

21

surprised not to see measurements of hemoglobin A1c

22

in this presentation, in the publication, or in
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many of the others.
I think I found one look at A1c in one, the

2
3

PROTÉGÉ, but I wonder if someone can tell us what

4

the difference in hemoglobin A1c was in this study

5

or in the confirmatory studies.
DR. RAMOS:

6

Yes.

Thank you.

Of course, in

7

the TN-10 study, the patients in that trial had

8

normal hemoglobin A1c because patients that

9

remained in the study were free of diabetes.

We

10

did, however, perform some analyses with respect to

11

the patients who were included in the meta-analysis

12

study.

13

If I could please bring up the slide, it's a

14

little bit of a busy slide, and let me walk you

15

through it.

16

levels in the five T1D studies in the

17

meta-analysis, which is on the top panel, and the

18

hemoglobin A1c, which is in the lower panel.

19

What we did here are look at insulin

In the meta-analyses patient population,

20

what you can see on the top panel -- and it was

21

described during the presentation but did not

22

present this particular data -- is that this is the
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1

change from baseline with the circled region.

2

change from baseline at one year is that there was

3

an increase in the use of insulin, and placebo had

4

also increased, but it was higher.

5

they both increased but placebo was even higher.

6

The

At two years,

Then we looked at the corresponding

7

hemoglobin A1c in these patients, and as you can

8

see, at one year, everybody improved, 0.44 percent

9

drop in hemoglobin A1c in teplizumab, 0.33 in

10

placebo.

11

baseline, but the placebo patients now had an

12

increase in their hemoglobin A1c.

13

At two years, teplizumab did come back to

In addition, we did an analysis of the

14

relationship of the change in C-peptide and

15

hemoglobin A1c that Ralph Raymond will explain.

16

DR. RAYMOND:

Yes.

Could I kindly have the

17

slide of the C-peptide HbA1c for the total

18

population?

19

DR. WEBER:

This is Dr. Weber.

Can we be

20

brief with this answer, because we're running up

21

against a time constraint, if you could?

22

DR. NATHAN:

Thanks.

This is really important,
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1

though.

I mean, to me this looks like there's a

2

trivial difference in A1c between the treated group

3

and the placebo group, ranging from maybe 0.1 to

4

maybe 0.2 over time, if I'm interpreting those

5

slides correctly.
DR. RAYMOND:

6

Yes.

This is Ralph Raymond,

7

biostatistics.

If I could kindly present this

8

slide, this is the 1-year data for C-peptide versus

9

HbA1c.

So you do see that with preservation or

10

increasing C-peptide, which would be to right of

11

zero on the X-axis, you would have a change from

12

baseline in HbA1c, of a decrease in A1c, showing

13

that there is some relation to our meta-analysis

14

with regards to preservation of beta-cell function

15

as measured by C-peptide and HbA1c.

16

DR. NATHAN:

So I understand the

17

relationship between preserved C-peptide and A1c,

18

but it is, I'll remind -- I don't have to remind

19

everyone.

20

accepted surrogate for an outcome, but A1c clearly

21

has been accepted in the diabetes population.

22

here, whether C-peptide has an independent effect

But C-peptide is not generally an

A Matter of Record
(301) 890-4188

And

FDA EMDAC

May 27 2021

118

1

of A1c in terms of long-term outcomes, is not

2

clear, but A1c has been firmly established.
Are we going to turn now to complications as

3
4

well?

Should we do that?

5

actually the second part of my question.

6

DR. WEBER:

7

DR. NATHAN:

8

DR. WEBER:

9

Because that was

Well -We're not done yet.
Yes.

We're going to take a

break, an abbreviated break, because we have to

10

turn to the FDA presentation to stay on time.

We

11

will come back to that question, Dr. Nathan --

12

thank you -- as well as other ones you have queued

13

up, subsequent likely to the public comment session

14

or perhaps before, if we have more time in the late

15

part of the morning, early afternoon.

16

turn and get back to everybody's questions.

But we'll

So if I could ask everyone to take a

17
18

7-minute break, 6 to 7 minutes, briefly, and then

19

plan to reconvene at 10:20 for the FDA

20

presentation, I would appreciate that.
(Whereupon, at 11:14 a.m., a recess was

21
22

taken.)
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This is Dr. Weber, Thomas Weber.

2

Before we get started with the FDA presentation, if

3

I could ask the panel members to lower their hands.

4

We've captured the remaining questions for the

5

sponsor, which we will return to later, and now

6

turn to the FDA presentation, starting with

7

Dr. Heickman.

8
9

FDA Presentation – Lauren Wood Heickman
DR. WOOD HEICKMAN:

Hello.

My name is

10

Lauren Wood Heickman.

11

the Division of Diabetes, Lipid Disorders, and

12

Obesity at the FDA.

13

introduction and clinical overview of the studies

14

in the teplizumab development program.

15

I'm a clinical reviewer in

I'm going to provide an

Teplizumab is a descendent of OKT3, or

16

muromonab, the first monoclonal antibody approved

17

by FDA in 1986.

18

cytokine release syndrome and immunogenicity,

19

teplizumab was created as a humanized version of

20

OKT3 and was modified to be less immunogenic, in

21

order to approve tolerability.

22

Because OKT3 is associated with

Teplizumab was initially intended to be a
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1

more tolerable treatment for renal transplant

2

rejection.

3

type 1 diabetes is that the drug is thought to

4

interfere with T-cell function.

5

hypothesized that it would modulate T-cell mediated

6

autoimmune destruction of beta cells.

7

The rationale for use of teplizumab in

Thus, it was

I'm now going to outline the development

8

program for teplizumab.

There were eight phase 1

9

studies conducted prior to investigations in type 1

10

diabetes.

11

type 1 diabetes, called Study 1, was conducted by

12

academic investigators.

13

initiated in 2005 and 2006 and were small

14

investigator or academic network-initiated studies

15

conducted in the United States.

16

The earliest study in patients with

AbATE and DELAY were

In 2005, the intellectual property for

17

teplizumab was acquired by a pharmaceutical

18

company, and a phase 3 program was initiated,

19

including two of the largest studies in the

20

development program, PROTÉGÉ and ENCORE.

21

studies were terminated early after PROTÉGÉ failed

22

to meet its primary endpoint.
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In 2011, the TN-10 study was initiated.

2

TN-10 was sponsored by NIDDK, conducted by

3

TrialNet, and concluded in 2018.

4

teplizumab was acquired by Provention Bio.

5

note that all of the studies, except TN-10, were

6

conducted in patients with new or recent onset of

7

type 1 diabetes.

8
9

In 2018,
Please

TN-10 was the only study in the development
program that featured patients at risk of

10

developing type 1 diabetes.

However, the applicant

11

submitted all of the studies in the application for

12

teplizumab because they provide either safety

13

information or confirmatory evidence of efficacy.

14

TN-10 is the single, adequate, and

15

well-controlled trial in the intended population,

16

patients at risk of developing type 1 diabetes.

17

confirmatory evidence of efficacy, the applicant

18

conducted a meta-analysis of C-peptide data from

19

five new or recent onset type 1 diabetes trials,

20

which also includes Study 1, to show that

21

teplizumab preserves meal-stimulated C-peptide

22

relative to placebo or standard of care in patients
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1

with recent onset of type 1 diabetes with evidence

2

of residual beta-cell function.

3

For safety evaluation, data from TN-10 were

4

evaluated separately in addition to being pooled

5

with the phase 2 and 3 studies in new or recent

6

onset type 1 diabetes.

7

I'll now go over the TN-10 trial in more

8

detail, starting with trial design and then present

9

some salient baseline characteristics of the trial

10
11

population.
TN-10 was a randomized, blinded, and

12

placebo-controlled trial to evaluate the treatment

13

effect of a 14-day course of teplizumab versus

14

placebo on the delay of type 1 diabetes.

15

the measurement of C-peptide to approximate

16

beta-cell preservation was designed in the protocol

17

as a secondary endpoint, C-peptide measurements

18

were not routinely performed after the time of

19

diagnosis of type 1 diabetes, limiting the

20

usefulness of the C-peptide information.

21
22

Although

TN-10 included patients enrolled in the
TrialNet TN-01 natural history study, a
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1

longitudinal monitoring program for relatives of

2

patients with type 1 diabetes.

3

between the ages of 1 to 45 years old at the time

4

of enrollment in the monitoring program and age

5

8 years older at time of randomization to

6

treatment.

7

All patients were

In TN-10, patients were required to have two

8

or more islet autoantibodies and dysglycemia on

9

oral glucose tolerance testing but did not meet

10
11

criteria for a diagnosis of type 1 diabetes.
The trial was event driven, and follow-up

12

was to continue until at least 40 patients were

13

diagnosed with type 1 diabetes.

14

tolerance tests, or OGTTs, were performed at

15

baseline, month 3, month 6, and every 6 months

16

thereafter, or if indicated by symptoms or random

17

screening glucose levels until type 1 diabetes

18

diagnosis or study termination.

19

Oral glucose

Type 1 diabetes was diagnosed by the

20

following criteria, a 2-hour plasma glucose of

21

greater than or equal to 200 milligrams per

22

deciliter on oral glucose testing; a casual plasma
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1

glucose greater than 200 or symptoms of diabetes

2

defined as polyuria, polydipsia, or weight loss; or

3

a fasting plasma glucose greater than or equal to

4

126.

5

occasions at least 1 day apart.

6

presence of unequivocal hyperglycemia with acute

7

metabolic decompensation or diabetic ketoacidosis,

8

DKA, was also considered diagnostic of type 1

9

diabetes.

These criteria had to be confirmed on two
In addition, the

Over the next several slides, I'm going to

10
11

review the important baseline characteristics of

12

the patients in the TN-10 study.

13

progression to type 1 diabetes is strongly

14

influenced by certain genetic factors.

15

following baseline factors have been identified in

16

the literature to have a modulating effect on the

17

risk of progression to type 1 diabetes in at-risk

18

individuals:

19

of high-risk genes like the human leukocyte antigen

20

or HLA genes; and islet autoantibody number and

21

type.

22

The risk of

The

age; BMI Z-score; presence or absence

Younger age at the time of islet
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1

autoantibody development is associated with a

2

higher risk of progression to type 1 diabetes.

3

However, it is not clear if age impacts the risk of

4

progression to type 1 diabetes once metabolic

5

disturbances are present.

6

abnormal oral glucose tolerance test was required

7

for enrollment into TN-10.

8
9

As a reminder, an

There were a higher proportion of adult
patients in the teplizumab treatment group,

10

34 percent, compared to the placebo group,

11

19 percent.

12

may favor teplizumab because the expected rate of

13

progression to type 1 diabetes would be slower in

14

adults than in children.

15

conducted additional analyses to assess the

16

modulating effect of age on the effect of

17

teplizumab treatment on the primary endpoint.

18

This chance difference between arms

For this reason, the FDA

Absolute body mass index, or BMI values, are

19

less meaningful when comparing pediatric patients

20

of different ages or sex.

21

the BMI standard deviation score, or Z-score,

22

provides an adjusted measure of adiposity and can

An alternative metric,

A Matter of Record
(301) 890-4188

FDA EMDAC

May 27 2021

126

1

be used to compare BMI between children of

2

different ages.

3

with a more rapid type 1 diabetes onset in at-risk

4

individuals.

5

differences persist once metabolic disturbances are

6

present.

A higher BMI Z-score is associated

As with age, it is unclear if these

As shown in this table, patients in the

7
8

teplizumab treatment group, in general, had lower

9

BMI Z-scores compared to the placebo group.

This

10

difference could contribute to a higher risk of

11

progression in the placebo group with a higher

12

BMI Z-score and, thus, favor teplizumab.

13

reason, the FDA conducted additional analyses to

14

determine the impact of BMI Z-score on the primary

15

endpoint.

For this

Type 1 diabetes is a polygenic disorder, but

16
17

human leukocyte antigen, or HLA genes, account for

18

approximately half of the overall genetic risk of

19

type 1 diabetes.

20

high susceptibility of type 1 diabetes are DR4-DQ8,

21

often abbreviated DR4, and DR3-DQ2, abbreviated

22

DR3.

Some HLA haplotypes that confer

It is estimated that up to 90 percent of
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1

patients with type 1 diabetes have either DR4 or

2

DR3 haplotypes, and about 30 percent of patients

3

have a combination.
For the TN-10 study, the presence of or

4
5

absence of DR4 and DR3 were balanced between

6

treatment groups.

7

these two genotypes, displayed in the second part

8

of this table, were well balanced between groups

9

with some variation likely due to the small study

10
11

In addition, the combination of

size.
A greater number of positive autoantibodies

12

is associated with a more rapid progression to

13

type 1 diabetes.

14

islet autoantibody count impacts the risk of

15

progression to type 1 diabetes once metabolic

16

disturbances are present.

17

However, it is unclear whether

As you can see from this table, there were

18

more teplizumab patients who had two or three islet

19

autoantibodies and fewer teplizumab patients who

20

had 4 or 5.

21

autoantibody number may favor teplizumab.

22

reason, the FDA conducted additional analyses to

This difference in baseline
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determine the impact of islet autoantibody number

2

on the primary endpoint.

128

The autoantibody type was also investigated,

3
4

as there is evidence of differential risk of

5

progression associated with specific autoantibody

6

types.

7

autoantibody type impacts the risk of progression

8

in type 1 diabetes once metabolic disturbances are

9

present.

10
11

However, it is not clear whether

In general, the autoantibody type was

balanced between the groups.
I will now present an overview of the

12

studies included for support of efficacy in the

13

application.

14

submitted a meta-analysis of C-peptide change from

15

baseline as confirmatory evidence of effectiveness.

16

The five studies included in the meta-analysis were

17

Study 1, AbATE, DELAY, PROTÉGÉ, and ENCORE.

18

As a reminder, the applicant

There were some differences among these

19

trials in terms of size, design, dosing regimen,

20

number of treatment cycles, follow-up period, and

21

age and duration of diabetes at the time of

22

enrollment.

For example, PROTÉGÉ and ENCORE were
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1

the largest of these studies, making up over

2

70 percent of the meta-analysis population.

3

addition, 70 percent of patients in PROTÉGÉ and

4

ENCORE were enrolled outside of the U.S., where the

5

other studies enrolled patients from the U.S. only.

In

6

In the next few slides, I will provide an

7

overview of the supportive trials included in the

8

meta-analysis by comparing and contrasting them.
PROTÉGÉ, ENCORE, and DELAY were randomized,

9
10

double-blind, placebo-controlled trials, whereas

11

AbATE and Study 1 were randomized, open-label

12

studies with standard-of-care controls.

13

with the asterisk, also included an open-label

14

extension.

DELAY,

PROTÉGÉ, ENCORE, DELAY, and AbATE all had a

15
16

treatment arm that included the same 14-day

17

treatment dosing regimen as was administered in the

18

TN-10 trial.

19

star.

20

higher than the proposed regimen for at-risk

21

patients and was administered in a 14-day course,

22

approximately 1-and-a-half to 2 times the dose of

These are indicated by the orange

In Study 1, the dose of teplizumab was
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1

the TN-10 study, or a 12-day course, which was

2

approximately twice the dose of the TN-10 study.

3

The blue triangle indicates the studies that

4

included a second treatment cycle.

5

and ENCORE studies, patients received a second

6

course of treatment at 6 months.

7

study, patients received a second course at 1 year.

8
9

In the PROTÉGÉ

In the AbATE

Finally, there were also differences in
follow-up periods for safety and C-peptide efficacy

10

assessments.

PROTÉGÉ, AbATE, and Study 1 collected

11

2-year assessments, while the other studies

12

collected C-peptide assessments up to one year

13

post-dosing.

14

With respect to baseline demographic and

15

disease characteristics, please note that in the

16

FDA background document, we presented these data

17

using pooled studies.

18

will present selected demographic and baseline

19

disease characteristics in order to highlight

20

differences among the studies.

21
22

In the next few slides, we

Age is one example.

On the left, I show the

age enrollment criteria and the mean and median age
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1

of each study in years.

2

for support of efficacy, on the right I show a

3

stacked histogram of age for each trial; AbATE in

4

pink, DELAY in gold, ENCORE in green, PROTÉGÉ in

5

blue, and Study 1 in purple.

6

patients were younger than 18 years of age, PROTÉGÉ

7

enrolled a notable number of older patients.

8

contrast, AbATE, DELAY, and Study 1 enrolled very

9

few patients older than age 18.

10

For the studies included

Although most

In

While the highest incidence of type 1

11

diabetes occurs in childhood with peak incidence

12

between ages 10 to 14, the mean age for ENCORE was

13

18 years, and PROTÉGÉ close to 19 years, compared

14

with AbATE, DELAY, and Study 1, which were more in

15

line with the age of peak incidence of type 1

16

diabetes.

17

part by design.

18

ages to enroll, up to age 35, whereas the other

19

three studies enrolled patients up to age 30 only.

20

These differences may be explained in
PROTÉGÉ and ENCORE allowed older

Duration since diabetes diagnosis also

21

differed among the trial due to the specified

22

enrollment criteria listed here.
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1

DELAY enrolled patients further out from type 1

2

diabetes diagnosis, specifically 4 to 12 months

3

from diagnosis, as shown in the gold bars.

4

other studies enrolled patients 6 to 12 weeks from

5

diagnosis.

6

The

AbATE and Study 1 in pink and purple

7

enrolled patients with the shortest duration of

8

type 1 diabetes, within 6 to 8 weeks of diagnosis,

9

compared to PROTÉGÉ and ENCORE in blue and green,

10

which enrolled patients up to 12 weeks from

11

diagnosis.

12

This heterogeneity among the trials was

13

considered when determining the analysis methods

14

for the C-peptide meta-analysis that will be

15

discussed in Dr. Wang's efficacy presentation.

16
17
18

I will now turn the virtual podium over to
Dr. Wang.
FDA Presentation – Yu Wang

19

DR. WANG:

Thank you, Dr. Wood Heickman.

20

Good morning.

I'm Yu Wang, the FDA

21

statistical reviewer for this BLA submission.

22

will present our statistical assessment of
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1

teplizumab efficacy in delaying the onset of type 1

2

diabetes.

3

In the FDA introductory remarks,

4

Dr. Penzenstadler had presented FDA's perspective

5

on substantial evidence required for effectiveness.

6

In this BLA submission, the applicant submitted

7

results from Study TN-10, an adequate and

8

well-controlled trial, and confirmatory evidence

9

from meta-analysis of five studies to support their

10

claim that teplizumab is effective in delaying the

11

onset of type 1 diabetes, which will be referred to

12

as T1D from now on.

13

For both Study TN-10 and the five studies

14

included in the meta-analysis, I will first review

15

the study design and the statistical analysis plan,

16

and then present the analysis results.

17

my presentation with a summary of our statistical

18

review findings.

19

I will end

For Study TN-10, I will first cover the

20

study design, primary endpoint, and the applicant's

21

preplanned analysis methods.

22

summarize patient disposition and the baseline

Then, I will
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1

characteristics.

After that, I will explain the

2

primary and subgroup analysis results, and the

3

post hoc by sensitivity analysis we carried out to

4

address issues identified during the review.

5

Study TN-10 was a randomized,

6

placebo-controlled, double-blind, multicenter

7

study.

8

treatment effect of teplizumab in delaying the

9

onset of T1D.

The primary objective was to evaluate the

The trial was conducted in relatives

10

of T1D patients, age 8 years and older, who are

11

considered at high risk for developing T1D.

12

T1D, TN-10 was an event-driven study.

The

13

sample size was 71 and the study was to follow all

14

enrolled patients until 40 patients were diagnosed

15

with T1D.

16

effect size measured by a hazard ratio of 0.4 for

17

teplizumab versus placebo, with 80 percent power

18

and a one-sided alpha level of 0.025.

19

The study was targeted to detect an

The primary endpoint was elapsed time from

20

randomization to T1D onset.

A Cox proportional

21

hazard model was used to analyze the time to T1D

22

onset stratified by age and oral glucose tolerance
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test status at randomization.
FDA performed subgroup analyses to explore

3

effects of teplizumab versus placebo across the

4

following subgroups:

5

population; BMI Z-score by BMI Z-score tertiles in

6

patients less than 20 years of age; human leukocyte

7

antigen categories which will be referred to as HLA

8

categories from now on; and the positive

9

autoantibody count at baseline.

10

age by quartiles of the TN-10

For each subgroup factor, the model was

11

adapted from the primary analysis model.

12

difference in the treatment effect between

13

subgroups was tested using an interaction analysis

14

performed by adding the subgrouping variable and

15

the subgrouping variable by treatment interaction

16

as covariates to the primary analysis model.

17

The

When a covariate in the model was the

18

subgrouping variable, for example, age, it was

19

replaced with a categorical version of itself.

20

Hazard ratios for each subgroup level were

21

estimated to illustrate the treatment effect.

22

Study TN-10 had a secondary endpoint, change
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1

from baseline in C-peptide mean AUC in a 2-hour

2

oral glucose tolerance test.

3

explained, OGTTs were collected at 3 months,

4

6 months, and every 6 months after, until T1D onset

5

or end of study.

6

discontinuation of follow-up upon T1D onset limits

7

the use of C-peptide data in Study TN-10, to

8

support efficacy evaluation.

9

As Dr. Wood Heickman

I would like to explain why this

In a randomized-controlled trial, the

10

intention-to-treat principle is an important

11

protection against bias caused by known or unknown

12

factors.

13

C-peptide follow-up caused by T1D onset made their

14

ITT analysis impossible for this endpoint.

15

Therefore, we will not present any analysis results

16

on C-peptide for Study TN-10.

In Study TN-10, the discontinuation of

17

Seventy-six eligible patients were

18

randomized in a 1-to-1 ratio to the two treatment

19

groups, 44 subjects to the teplizumab group, and

20

32 subjects to the placebo group, stratified by age

21

and site.

22

between patients randomized to the two treatment

With respect to the numerical imbalance
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1

groups, 58 percent versus 42 percent, the applicant

2

postulates that with stratified randomization

3

although near balance was reached within strata,

4

imbalance for the total trial occurred due to

5

chance.

6

completion status were summarized, respectively.

7

Treatment completion status and the study

Three patients discontinued study treatment

8

during the 14-day treatment course, one from the

9

teplizumab group and two from the placebo group.

10

To prevent missing data, these patients were

11

followed up in the same session as patients who

12

completed the treatment course.

13

The clinical cutoff of the study occurred

14

when more than 40 patients were diagnosed with T1D.

15

These patients were considered as having completed

16

the study.

17

30 patients who were still T1D free and continued

18

to be followed up were characterized as ongoing.

19

Study completion status for the

Six patients discontinued the study before

20

the clinical cutoff, three were diagnosed with T1D,

21

and three were censored at the last contact date

22

with actual T1D diagnosis information missing.
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I'm going to cover some notable imbalances

2

in patient demographics or baseline disease

3

characteristics in the next few slides.

4

majority of the randomized patients were younger

5

than 18 years of age, and there was noticeable age

6

imbalance between the two treatment arms.

7

The

Eighty-one percent of the patients in the

8

placebo arm were less than 18 years old, whereas

9

66 percent in the teplizumab arm were less than 18

10

years old.

11

inverse association exists between age and the

12

onset of T1D, and the disease incidence peaks in

13

childhood between age 10 to 14 years.

14

Age is predictive of T1D onset, and the

Without proper adjustment, the imbalance at

15

randomization may impact the interpretation of the

16

observed treatment effect, however, we note that

17

the primary analysis had already adjusted for age

18

and OGTT strata, so we think the impact of the

19

imbalance in age was addressed.

20

Body mass index Z-score, or BMI Z-score,

21

used in children to control for the effects of age

22

and sex of BMI, was calculated by Dr. Wood Heickman
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1

for patients younger than 20 years of age.

There

2

is some evidence that a higher BMI Z-score predicts

3

more rapid T1D onset.

4

The BMI Z-score was lower at baseline among

5

patients treated with teplizumab, as indicated by a

6

higher percentage of teplizumab patients in the

7

lowest BMI Z-score tertile group, 39 percent.

8

imbalance may favor the teplizumab arm, as placebo

9

patients with a higher BMI Z-score would be at a

10
11

This

higher rate of progression to T1D.
There was also a baseline imbalance in

12

treatment allocation across different numbers of

13

positive autoantibodies.

14

teplizumab arm had a lower proportion of patients

15

with 4 or 5 positive autoantibodies, 45 percent,

16

compared with 63 percent in the placebo arm.

17

imbalance may favor the teplizumab arm as well

18

because the expected rate of conversion to T1D may

19

be slower in the group with fewer positive

20

autoantibodies at baseline.

21
22

At randomization, the

This

The applicant proposed three sensitivity
analyses to address the impact of missing data on
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1

the primary analysis results.

2

analyses results were included in our AC

3

backgrounder and will not be presented here.

4

These sensitivity

FDA performed three additional sensitivity

5

analyses to assess the robustness of the primary

6

analysis result.

7

address the impact of missing data was like the

8

applicant's sensitivity analysis number 2 and more

9

conservative in favoring placebo.

FDA sensitivity analyses to

Instead of

10

treating all three missing data points at events,

11

we censored the single placebo arm dropout and

12

imputed the two teplizumab dropouts as events.

13

FDA performed sensitivity analyses to

14

address imbalance issues we identified in review.

15

We adjusted the analyses by adding the prognostic

16

factors, baseline positive autoantibody count of

17

BMI, as a covariate into the primary analysis

18

model, one at each time.

19

a subgroup analysis to assess impact of baseline

20

BMI-Z on treatment effect for patients younger than

21

20 years of age.

22

In addition, we performed

The Kaplan-Meier curves plot T1D-free
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1

probability over time.

2

41 patients were diagnosed with T1D, the length of

3

follow-up varied among patients, ranging from

4

9 months to 88 months.

5

was similar between the two treatment arms, and the

6

overall median follow-up time was 50.6 months.

7

Since the trial ended when

The median follow-up time

The curves diverged in favor of teplizumab.

8

The difference in T1D-free probability is greatest

9

at 18 months and becomes smaller after that.

The

10

two curves stay almost parallel for the rest of the

11

follow-up.

12

To summarize the magnitude of treatment

13

effect from three aspects -- the crude event rate

14

at study cutoff, median time to T1D onset, and the

15

hazard ratio -- the event rate of T1D onset by the

16

study cutoff was 45 percent for patients receiving

17

teplizumab compared with 72 percent for patients

18

receiving placebo.

19

The median time to T1D onset was 49.5 months

20

in the teplizumab group versus 24.9 months in the

21

placebo group.

22

95 percent confidence interval from 0.22 to 0.78.

The hazard ratio was 0.41 with
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It is statistically significant.
The total missing data on time to T1D onset

3

were few, three missing in total, two in the

4

teplizumab group and one in the placebo group.

5

Like the applicant's recent sensitivity analyses,

6

FDA's additional sensitivity analysis to adjust

7

impact of missing data produced a similar hazard

8

ratio compared with the primary analysis results,

9

and all the nominal p-values remained significant.

10

The difference in median time to T1D onset was

11

reduced to 19.4 months from this analysis.

12

To assess the impact of the imbalances in

13

baseline BMI and the positive autoantibody count,

14

two factors that may have prognostic potential, we

15

conducted a covariate adjustment analysis for each

16

factor by adding the factor as an additional

17

covariate to the primary analysis model.

18

Both the two sensitivity analyses produced a

19

result similar to those in the primary analysis, in

20

effect size, and the significance level.

21

summary, the treatment effect was still

22

statistically significant after adjusting for the
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impact of missing data and the imbalances in

2

baseline prognostic factors.

3

143

I will use some forest plots to show you the

4

estimated treatment effects across various

5

subgroups.

6

estimate and its 95 percent confidence interval

7

from the primary analysis model is plotted on the

8

top of the figure for reference purposes.

9

In all these forest plots, the overall

For each subgroup, the hazard ratio and its

10

95 percent confidence interval is plotted.

11

the horizontal axis is on a log scale and all

12

confidence intervals are symmetric around their

13

point estimates.

14

graph indicates that to the left of the vertical

15

line at hazard ratio of 1 favored teplizumab, while

16

to the right favored placebo.

17

Note,

The label at the bottom of the

The figure also shows numerical hazard

18

ratios and the confidence intervals that are

19

already plotted, and the p-value for the

20

interaction test.

21

defined by age quartile of the TN-10 population.

22

The interaction test p-value is 0.759, and most of

The four age subgroups are
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1

the subgroup's confidence intervals had substantial

2

overlap with the overall estimate, indicating a

3

consistency of findings across age subgroups.

4

BMI Z-scores were derived by Dr. Wood

5

Heickman for the 57 patients in TN-10 who were

6

younger than age 20.

7

divided into tertiles in order to evaluate the

8

impact of the BMI-Z on treatment effect.

9

confidence intervals overlapped with each other,

These BMI Z-scores were

While the

10

there is a trend suggesting a greater treatment

11

effect in those with higher BMI-Z at baseline,

12

however, there was an absence of statistically

13

significant interactions between treatment and the

14

BMI-Z subgroups.
Subgroup analyses for subjects with or

15
16

without certain human leukocyte antigen, or HLA

17

haplotypes, were of interest, as combinations of

18

HLA haplotypes -- most notably, HLA-DR4 and the

19

DR3 -- have been identified to be risk factors for

20

T1D.

21

interaction between treatment and HLA-DR4 status.

22

Based on this subgroup analysis, we don't have

There was a statistically significant
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1

evidence that teplizumab benefits HLA-DR4 absent

2

patients.

3

study, absence of evidence is not evidence of

4

absence.

5

However, in this case with such a small

Since the estimated treatment effect in the

6

DR4 absent group is close to 1, the significant

7

interaction test indicates some quantitative

8

difference in treatment effects across the HLA-DR4

9

subgroup.

The treatment effects for subjects with

10

and without HLA-DR3 were similar and are not

11

plotted.

12

The treatment effect by positive

13

autoantibody count at baseline was also

14

investigated in the subgroup analysis.

15

trend that the larger effect size is seen in

16

subjects with fewer positive autoantibodies at

17

baseline.

18

overlap each other and the p-value for the

19

interaction test was insignificant, which suggests

20

lack of evidence, as treatment effects differ

21

across various positive autoantibody counts at

22

baseline.

There's a

However, the confidence intervals
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In her overview of the clinical development

2

program, Dr. Wood Heickman gave an overview of the

3

five individual studies used in the meta-analyses

4

from clinical point of view.

5

our statistical perspective on using these

6

meta-analyses to provide confirmatory evidence.

I will present to you

7

At the BLA planning stage for its marketing

8

application, the applicant intended to rely on data

9

from the TN-10 study for demonstration for the

10

proposed indication.

11

TN-10 may be considered an adequately,

12

well-controlled trial that supports the efficacy of

13

teplizumab, FDA noted that confirmatory evidence

14

would also be needed to provide substantial

15

evidence of effectiveness.

16

While FDA agreed that the

The applicant proposed to leverage available

17

data from five studies on teplizumab in patients

18

with new onset T1D to show that teplizumab protects

19

beta cells, which provides confirmatory evidence

20

that teplizumab may slow down T1D progression

21

throughout the disease continuum.

22

Beta-cell function was estimated by the
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1

biomarker C-peptide.

The change from baseline in

2

C-peptide AUC database included the data from

3

Study 1, AbATE, PROTÉGÉ, DELAY, and ENCORE.

4

from a total of 609 patients were included in the

5

meta-analyses.

6

the number of patients by individual study and the

7

pooled study.

8

displays summaries of treatment completion status

9

by preplanned treatment regimen.

Data

The top part of this table displays

The bottom part of this table

All 609 patients had at least one treatment

10
11

course.

12

planned treatment course number 1; 507 patients

13

were assigned to have two treatment courses;

14

67 percent of them completed treatment course

15

number 2.

16

Among them, 93 percent completed the

Mean C-peptide AUC data availability at one

17

year and two years were summarized.

18

five studies assessed C-peptide up to two years.

19

The DELAY study was designed for only one year of

20

follow-up, and ENCORE was terminated early and only

21

provided the C-peptide AUC data up to one year.

22

Approximately 80 percent of the pooled population
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1

provided one year of C-peptide data.

2

percent of the pooled population provided C-peptide

3

data up to two years.

4

Seventy

One year analysis of C-peptide was carried

5

out for five studies, and a two-year analysis was

6

done for three studies.

7

log-normally distributed, these values were

8

transformed to log scale for analysis.

9

endpoint for the individual analysis and the

Because AUC is typically

The primary

10

meta-analysis was the change from baseline in the

11

log transformed C-peptide AUC.

12

For each study, after multiple imputations

13

was used to fill in missing values, an analysis of

14

the covariance was used to estimate the treatment

15

effect of teplizumab on C-peptide.

16

variable was the change from baseline in log AUC

17

plus 1 at year 1 or 2.

18

baseline C-peptide, log AUC plus 1 and age.

19

pattern mixture model was used to impute missing

20

data, and Rubin's rules were used to combine

21

analysis results based on the imputed datasets.

22

The dependent

Covariates were treatment,

At the planning stage of the BLA, the
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1

applicant proposed a 1-stage random effect model

2

that combines individual patient data from the five

3

completed studies, and re-analyzes all studies

4

simultaneously. Based on the individual study

5

analysis ANCOVA model, the proposed 1-stage random

6

effect meta-analysis model included two additional

7

terms, a term indicating study ID and the random

8

effect term for treatment by study interaction.

9

In the BLA submission, the applicant used a

10

fixed-effect model instead.

11

approach assumes a between-study variance of zero.

12

Also, the fixed-effect approach assumes the

13

treatment effect will not be generalized beyond the

14

exact populations studied in the meta-analysis.

15

These assumptions may not hold under many

16

circumstances.

17

The fixed-effect

During our review, we observed the high

18

statistical heterogeneity in the treatment effects

19

across the five studies using both the 1-year and

20

the 2-year C-peptide data.

21

carried out a 2-stage random effect meta-analysis

22

to estimate the mean for the distribution of the

For each time frame, we
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true treatment effects.

2

We used this forest plot to illustrate the

3

individual study and the meta-analysis results for

4

change from baseline in C-peptide log AUC plus 1.

5

The X-axis represents magnitude of treatment

6

effect.

7

no treatment difference.

The vertical line drawn at zero represents

8

FDA replicated the applicant's results for

9

both the individual study analyses and the 1-stage

10

fixed-effect meta-analysis.

11

heterogeneity in the estimated treatment effects

12

across the individual studies.

13

We observed the high

The statistic i-square, which is often used

14

to measure heterogeneity, was 89 percent for the

15

1-year meta-analysis and 90 percent for the 2-year

16

meta-analysis.

17

meta-analysis was not appropriate because it

18

assumed zero between study variation.

19

This suggested a fixed-effect

To account for the between-study variation

20

treatment effect, for each time frame, FDA

21

performed a 2-stage random effect meta-analysis.

22

The mean treatment effect estimates from the 2-
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1

stage random effect models are similar with the 1-

2

stage fixed-effect model estimate in point

3

estimate, however, the associated confidence

4

intervals were wider.

5

According to the random effect

6

meta-analysis, the mean treatment effect was still

7

statistically significant at one year.

8

treatment effect at two years was not statistically

9

significant anymore.

The mean

We have also tried the

10

Bayesian hierarchical modeling approach.

11

results and conclusions were the same for those

12

from our 2-stage random effects model, and are not

13

shown here.

14

The

Now I will summarize FDA's statistical

15

review findings.

16

statistically significant treatment effect of

17

teplizumab in delaying T1D onset in at-risk

18

patients.

19

robust for both sensitivity analyses to evaluate

20

the impact of missing data and imbalances in

21

prognostic factors at randomization.

22

Study TN-10 demonstrated a

The estimated treatment effect was

The limitations included Study TN-10 was an
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1

investigator-initiated trial with a small sample

2

size.

3

treatment effect of teplizumab on the secondary

4

endpoint change from baseline in C-peptide AUC.

5

The study design limited the evaluation of

The post hoc meta-analysis of the five

6

studies conducted in newly diagnosed T1D patients

7

demonstrated a numerically significant treatment

8

effect of teplizumab versus control on C-peptide

9

AUC change from baseline at 1-year.

However, the

10

estimated treatment effect at two years was

11

associated with a wide confidence interval and was

12

not statistically significant.

13

The limitations included, C-peptide is not a

14

validated surrogate endpoint for clinical benefit;

15

the meta-analyses were based on clinical T1D

16

patients rather than at-risk patients; the

17

meta-analyses were proposed post hoc; there were

18

notable heterogeneity in the estimated treatment

19

effects in C-peptide preservation across the five

20

studies.

21
22

This ends my presentation.

Now, Dr. Wood

Heickman will present FDA's safety findings.
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FDA Presentation – Lauren Wood Heickman

2

DR. WOOD HEICKMAN:

Thank you, Dr. Wang.

3

This is Lauren Wood Heickman.

I will now

4

present a summary of the FDA review of the clinical

5

safety of teplizumab.

6

presentation is as follows.

7

The overview of the safety

First, I will present total exposure

8

information and an overview of our analysis

9

methods, specifically the pooling strategy; then I

10

will discuss adverse events, starting with serious

11

adverse events, then focus on adverse events of

12

interest because of the mechanism of action of

13

teplizumab or because of known safety issues with

14

its predecessor, OKT3.

15

cytokine release syndrome, including hepatic enzyme

16

elevations in lymphocytopenia; infection; and a

17

theoretical risk of malignancy.

18

These include rash;

The safety analyses presented today by FDA

19

are derived from the phase 2 and 3 studies in

20

patients with already diagnosed type 1 diabetes

21

that were discussed in the efficacy presentation,

22

plus data from the TN-10 trial.
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1

and TN-10 contributed over 80 percent of the total

2

safety database.
When the pool of all studies is considered,

3
4

the pooled safety database includes 773 patients

5

with 774 patient-years of exposure in the

6

teplizumab group and 245 patients with 252

7

patient-years of exposure in the placebo or

8

standard-of-care comparator group.

9

that these are the values obtained for

Please note

10

patient-years of exposure when including the first

11

treatment cycle only.

12

two treatment cycles in three of the studies.

As a reminder, there were

TN-10 alone enrolled 44 patients to the

13
14

teplizumab arm with a total of 133 patient-years of

15

exposure to teplizumab and 32 patients to the

16

placebo arm with a total of 68 patient-years of

17

exposure to placebo.

18

The median follow-up time was 888 days in

19

the teplizumab arm versus 598 days in the placebo

20

arm.

21

study upon diagnosis with type 1 diabetes, which

22

occurred at a different rate between study arms.

This is due to patients discontinuing the
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1

We do not believe this observation meaningfully

2

effects the safety evaluation because our review

3

showed that the majority of adverse events tended

4

to occur early after exposure, usually within the

5

14-day dosing period.

6

In the pool of all studies in the new or

7

recent onset type 1 diabetes population, which

8

excludes TN-10, there were 729 patients exposed to

9

teplizumab for a single-treatment cycle, for a

10

total of 641 patient-years of exposure versus

11

213 comparator patients, for a total of 184

12

patient-years of exposure.

13

time was similar between teplizumab and placebo

14

treatment arms, 189 days.

15

The median follow-up

In addition, in the TN-10 trial, there were

16

similar rates of study completion between study

17

arms, 93 percent in the teplizumab-treated group

18

and 91 percent in the placebo group.

19

completion was defined as either completed a study

20

by meeting the primary endpoint or if follow-up was

21

ongoing at the study cutoff date.

22

Note that

In the pool of all studies, except TN-10,
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1

there was a high percentage of completers in each

2

group at one year with 89 percent in the

3

teplizumab-treated group and 93 percent in the

4

control group, meeting the definition of

5

completion.
With regard to our analysis methods,

6
7

specifically the pooling strategy, for today's

8

presentation we are generally showing data from the

9

TN-10 pooled with the four supportive phase 2 and 3

10

studies in new or recent onset type 1 diabetes.

11

All were controlled trials, some with placebo and

12

some with standard of care comparators.
Again, 3 of the 4 supportive studies

13
14

included a second treatment cycle of teplizumab at

15

either 6 or 12 months after the initial treatment

16

period.

17

present serious adverse event data from both

18

treatment cycles, but for certain analyses, we

19

present the first treatment cycle only.

20

approach allows assessment of adverse event

21

incidence rate for the proposed dosing regimen.

22

The strategy may also avoid bias, as study dropout

For our presentation today, we will
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1

for a second cycle may be related to study

2

treatment from the first cycle.
I'll now present a summary of our clinical

3
4

assessment of safety.

In the pool of all studies,

5

including TN-10, an analysis of serious adverse

6

events was performed using data from both treatment

7

cycles.

8

events, or SAEs, occurring in at least 2 patients

9

in the teplizumab group with a risk difference of

Presented here are the serious adverse

10

greater than or equal to 0.5 percent.

Please note

11

that the confidence interval numbers are different

12

from those in our background document.

13

The serious adverse event with the largest

14

risk difference between teplizumab and control was

15

diabetic ketoacidosis or DKA.

16

relationship between teplizumab and DKA is unclear.

17

But importantly, in TN-10, which enrolled at-risk

18

patients, there were no reported events of DKA at

19

the time of onset of diabetes.

20

A causal

In addition, hypoglycemic seizure and

21

hypoglycemia occurred more frequently with

22

teplizumab versus control, but again, these events
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are expected to occur in patients with type 1

2

diabetes using insulin, but not in the at-risk

3

population.

4

these events is unclear.

158

Therefore, the clinical relevance of

5

Infection, cytokine release syndrome, and

6

hepatic injury were also reported more frequently

7

with teplizumab.

8

as they are consistent with teplizumab's mechanism

9

of action.

These results are not unexpected,

Serious adverse events of infections

10

occurred in 3.4 percent of teplizumab patients and

11

2 percent of control patients.

12

relatively small, and we also note that the latency

13

of several of these events relative to the start of

14

treatment makes a causal relationship to teplizumab

15

less likely.

16

This difference is

Furthermore, there was no apparent

17

difference in risk of overall infections between

18

treatment groups.

19

serious and non-serious infections.

20

In other words, when combining

SAEs of cytokine release syndrome, which

21

occurred in 5 patients in the teplizumab group and

22

no patients in the comparator group, are likely
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1

drug related.

Cytokine release syndrome will be

2

discussed in more detail in a subsequent slide.
Hepatic injury serious adverse events

3
4

included four cases of aminotransferase elevation

5

in 2 patients that occurred soon after teplizumab

6

dosing.

7

to cytokine effects on the liver.

8

discuss hepatic enzyme elevations in more detail in

9

subsequent slides.

10

Hepatic enzyme elevations may be related
I will also

Each protocol contained discontinuation

11

criteria that provided a standardized approach to

12

pausing or discontinuing drug treatment, and there

13

were provisions to stop treatment for laboratory

14

abnormalities, including bilirubin and

15

aminotransferase elevations or abnormal platelet,

16

neutrophil, hemoglobin, or coagulation parameters.

17

And as I will show on the next slide, adverse

18

events leading to treatment discontinuation were

19

generally related to these protocol-directed

20

discontinuation criteria.

21
22

The protocol-directed discontinuation
criteria were broadly similar among studies
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1

included in the safety pool.

For simplicity, here

2

I displayed the information specific to TN-10.

3

Here, I'm presenting the total adverse

4

events leading to treatment discontinuation in the

5

pooled safety studies without TN-10.

6

that the risk-difference numbers are slightly

7

different from what is in the FDA background

8

document.

9

Please note

Overall, about 10 percent of

10

teplizumab-treated patients discontinued treatment

11

when all events are totaled.

12

leading to treatment discontinuation with the

13

largest risk difference between teplizumab and

14

control was transaminase elevations, which occurred

15

in 5.6 percent of teplizumab patients and

16

0.9 percent of control patients.

17

The adverse event

Other laboratory abnormalities leading to

18

drug discontinuation included hematologic

19

parameters.

20

discontinuation in 1 percent of teplizumab-treated

21

patients.

22

Cytokine release syndrome led to drug

In general, these results appeared
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1

consistent with the mechanism of teplizumab.

2

Again, despite leading to permanent treatment

3

discontinuation, many of these adverse events were

4

not serious or severe, but were protocol driven.

5

We do not know if the protocol-specified withdrawal

6

criteria may have prevented more serious or more

7

permanent harms from continued dosing.

8

If this approach to treatment

9

discontinuation is applied in the postmarket

10

setting, it is estimated that approximately 10

11

percent of patients will not be able to tolerate

12

the full course of teplizumab therapy.

13

Our analysis of the most frequently

14

occurring adverse events includes the pooled safety

15

studies without TN-10, limited to events occurring

16

during the 14 days of the first treatment cycle.

17

The pattern of adverse events observed in TN-10

18

alone was consistent.

19

more than 10 percent of teplizumab-treated patients

20

with a risk difference of 2 percent or greater are

21

shown in this table.

22

relative risk confidence intervals are corrected

Adverse events reported in

Please note that some of the
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from what is in our background document.
Many of the same events causing protocol-

3

driven permanent drug discontinuation were noted to

4

occur frequently, but to a degree that did not meet

5

criteria for drug discontinuation.

6

lymphopenia; leukopenia; transaminase elevation;

7

neutropenia; thrombocytopenia; and anemia.

8
9

These include

The adverse event with the largest risk
difference between teplizumab and control was

10

lymphopenia, consistent with teplizumab's

11

mechanism.

12

detail later in the presentation.

13

Lymphopenia will be discussed in more

Some frequent adverse events were not

14

previously reported as severe or causing treatment

15

discontinuation, including rash, pruritis, and

16

flu-like symptoms like pyrexia, nausea, and

17

headache.

18

related to cytokine release.

19

These constitutional symptoms are likely

In addition, blood bicarbonate decreased,

20

hypocalcemia, and hyponatremia were reported,

21

although the risk differences for these are smaller

22

than for other adverse events.
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1

hypocalcemia appears twice on this table, as one is

2

a query with a grouping of hypocalcemia-related

3

terms and the other includes events with a specific

4

term, hypocalcemia.

5

I will now move on to some adverse events of

6

special interest that are likely to be caused by

7

teplizumab because of its mechanism of action,

8

specifically, cytokine release syndrome and

9

immunosuppression.

As with other drugs that

10

modulate or partially activate T-cell function, the

11

T-cell stimulation triggers a cascade of events

12

resulting in cytokine production.

13

Cytokine release syndrome, or CRS, is a

14

clinical diagnosis, but most definitions require

15

the presence of fever with or without hypotension,

16

and/or hypoxia.

17

temporal relationship of these symptoms to the

18

administration of drug, and events of CRS can start

19

within minutes or hours of the first dose, up to

20

14 days after infusion.

For drug-related CRS, there is a

21

CRS is associated with cytopenia, hepatic

22

enzyme elevations, bilirubin elevations, elevated
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1

creatinine, and abnormal coagulation, and also

2

commonly presents with constitutional symptoms like

3

nausea, vomiting, myalgia, and rash.
In addition to cytokine release,

4
5

immunosuppression may be observed with monoclonal

6

antibodies that deplete T cells or lead to aberrant

7

T-cell response in remaining T cells, leaving the

8

patient susceptible to opportunistic infections or

9

malignancy.
I'll begin with cytokine release syndrome or

10
11

CRS.

12

events were used to identify and grade CRS events.

13

As shown on the left side of the table, grade 1 is

14

defined as mild with no intervention.

15

associated with needing drug interruption or

16

symptomatic treatment for 24 hours or less.

17

Grade 3 requires hospitalization and prolonged

18

symptomatic treatment, and grade 4 requires

19

pressors or ventilator support.

20

The common terminology criteria for adverse

Grade 2 is

In the pool of all studies, including TN-10,

21

CRS cases occurred more frequently in

22

teplizumab-treated patients versus control after
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1

the first cycle of treatment.

The observed risk

2

difference was 4.2 percent, meaning an extra

3

4.2 events of CRS for every 100 patients treated

4

with teplizumab.

5

grade 2.

Most cases were grade 1 or

6

Seven of the 39 cases in teplizumab-treated

7

patients were grade 3 and required hospitalization,

8

prolonged symptomatic treatment, or both.

9

events required pressors or ventilator support.

No
We

10

note two cases of CRS, identified in the control

11

group, and acknowledge that the specificity of this

12

grading method is not 100 percent.

13

for CRS grading were explored by the FDA, but these

14

did not change the overall conclusion of the CRS

15

analysis.

16

Other methods

As a reminder, hepatic enzyme elevations

17

were reported as serious adverse events and events

18

leading to treatment discontinuation.

19

hepatic enzyme elevation events are likely related

20

to cytokine release, as cytokine release syndrome

21

has been associated with transient increases in

22

hepatic enzymes in other drugs, and is thought to
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1

be related to direct effects of the cytokines on

2

the liver.
Here we present ALT and the pool of all

3
4

studies using first-cycle data.

The teplizumab arm

5

showed elevations in median ALT values during the

6

treatment cycle, but this difference did not

7

persist beyond 1 to 2 weeks post-treatment.

8

is also an increased number of ALT outliers with

9

values 5 or 10 times the upper limit of normal in

There

10

the teplizumab arm during the treatment cycle.

11

We call your attention to the outliers

12

observed in the post-cycle time period, weeks 7 to

13

14.

14

resolved either by the end of the observation or

15

before the start of the second treatment cycle.

16

Please note that although here we present ALT

17

trends, we also analyzed trends in AST, bilirubin,

18

and LDH, and came to similar conclusions.

19

All of these observed ALT abnormalities

Rash and constitutional symptoms are also

20

frequently reported with cytokine release syndrome.

21

In the pool of all studies using first-cycle data,

22

rash was reported in 48 percent of
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1

teplizumab-treated patients and 14.7 percent of

2

controls, with a risk difference of 33 percent or

3

an excess of 33 cases of rash per 100 patients.

4

The typical rash started 1 week after the

5

initiation of the treatment cycle and lasted for

6

2 weeks.

7

symptoms were also frequently reported by

8

teplizumab-treated patients, but the risk

9

difference of this adverse event was 2 to 3 times

Most were reported as mild.

10

lower than rash or about 10

11

100 patients.

12

Flu-like

excess cases per

Of note, there were two events of rash

13

reported as severe adverse events, or SAEs, that

14

occurred in the second cycle of treatment and are

15

discussed in the FDA background document.

16

of these rashes appeared to be consistent with the

17

clinically important event such as Stevens-Johnson

18

syndrome.

19

Neither

Adverse events of lymphopenia were reported

20

in 73 percent of the teplizumab-treated patients

21

and 6 percent of controls.

22

lymphopenia was observed in teplizumab-treated

Shown in this figure,

A Matter of Record
(301) 890-4188

FDA EMDAC

May 27 2021

168

1

patients, indicated by the red line with nadir at

2

day 5 persisting during the 14-day treatment

3

course.

4

dosing and returned to baseline by week 6.

5

considered an adverse event related to teplizumab's

6

mechanism, and the observed transient lymphopenia

7

signal prompted further investigation into

8

infections and infestation.

9

Recovery started day 6 despite continued
This is

Given that lymphopenia occurs with

10

teplizumab treatment, infection is considered a

11

biologically plausible risk and was an adverse

12

event of special interest.

13

higher incidence of serious adverse infections

14

reported for teplizumab, 3.4 percent, compared to

15

controls at 2 percent over the entire observation

16

period, and this difference was more pronounced

17

when analyzing the TN-10 trial alone.

18

There was a slightly

The applicant identified in a prespecified

19

analysis an imbalance, 3 versus 2 percent, in

20

severe infections, designated as grade 3 by the

21

common terminology criteria for adverse events,

22

which specifies grade 3 events as those requiring
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1

IV, anti-infectives, or hospitalization.

2

difference in the incidence of fungal or parasitic

3

infections was observed.

4

evaluating all infections, serious and non-serious,

5

no difference between groups was observed.

6

Therefore, the analysis did not reveal a strong

7

signal for infection.

8
9

No

Note also, that when

Reactivation of Epstein-Barr virus, or EBV,
has been observed with T-cell activating

10

immunotherapies.

11

4.5 percent of teplizumab-treated patients versus

12

2.3 percent of controls, with 58 percent of these

13

reactivations reported within 30 days of dosing.

14

Therefore, teplizumab does demonstrate a slight

15

trend with more reactivations observed in

16

teplizumab-treated patients.

17

EBV reactivations occurred in

There was no difference between groups for

18

the incidence of new EBV infections.

19

findings were also observed for other DNA viruses,

20

with a small increase in the incidence of herpes

21

zoster, herpes simplex, cytomegalovirus, and

22

varicella infections in teplizumab-treated
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patients.
EBV infection is a risk factor for

3

lymphoproliferative disorders with use of

4

immunosuppressive drugs.

5

is impaired, there is a risk of transformation and

6

proliferation of EBV-infected B cells.

7

reactivation is a risk of teplizumab, there is a

8

theoretical risk for later malignancy from

9

lymphoproliferative disease.

When T-cell cytotoxicity

As EBV

In this development

10

program, no lymphoproliferative disorders were

11

observed among the pooled safety population with

12

type 1 diabetes.

13

With other immunosuppressive drugs,

14

malignancy risk appears related to the duration and

15

intensity of immunosuppression.

16

population, one malignancy was reported in a

17

patient treated with teplizumab.

18

reportedly had a history of dysplastic nevi,

19

experienced a malignant melanoma in a pre-existing

20

lesion, but during the observation period was noted

21

to have metastases to lymph nodes.

22

not be reasonable to conclude that teplizumab
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1

caused the event, it is unknown whether teplizumab

2

treatment contributed to the metastatic behavior of

3

the lesion.
To summarize my safety presentation,

4
5

teplizumab-related risks identified include

6

cytokine release syndrome, transient lymphopenia,

7

hepatic enzyme elevation, and occasionally

8

bilirubin increases often as a part of cytokine

9

release syndrome, and also generally non-serious

10
11

rash.
Risks related to immunosuppression may

12

include a slightly higher rate of serious

13

infections, although with small numbers, this

14

conclusion is uncertain, and there was no

15

difference between treatment arms with respect to

16

overall infections.

17

In addition, an increased risk of malignancy

18

was not identified, and this risk remains

19

theoretical at this time.

20

note that slightly more than 10 percent of patients

21

were not able to receive the full course of

22

teplizumab secondary to meeting protocol-specified

It is also important to
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1

withdrawal criteria usually related to laboratory

2

abnormalities.

3

In addition, the applicant notes DKA as a

4

potential risk of teplizumab treatment.

5

the available data, we do not believe that it is

6

clear that teplizumab causes DKA but supports the

7

applicant's proposal to monitor these events in the

8

postmarket setting.

9

Based on

Included in the committee's charge today is

10

a discussion of the overall benefit-risk and the

11

clinical meaningfulness of the observed median

12

2-year delay of onset of type 1 diabetes.

13

that no specific patient preference data was

14

included to inform how patients view the trade-off

15

between a median 3-year delay and their safety and

16

tolerability experiences with teplizumab.

17

the applicant included a literature-based

18

justification for the clinical meaningfulness of

19

the 2-year median delay.

20

We note

Instead,

In terms of observed risks, the most

21

prominent observed adverse events were related to

22

acute sequelae of immunosuppression and cytokine
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1

release, both of which appear to be transient and

2

could be considered tolerability issues rather than

3

harms.

4

In the teplizumab development program, a

5

little over 10 percent of patients were required to

6

discontinue drug therapy because of meeting

7

protocol-directed withdrawal criteria.

8

cases, patients may be exposed to the toxicities of

9

the drug with no expected benefit, but it is

In these

10

possible that the protocol-driven discontinuation

11

criteria prevented more serious or permanent harms.

12

There also may be theoretical risks that

13

would remain unresolved if teplizumab were to be

14

approved with the currently available data.

15

have focused on malignancy because of the evidence

16

for EBV reactivation and the temporary

17

immunosuppression.

18

issue that cannot reasonably be resolved in

19

premarket development program for teplizumab

20

because of its long latency.

21
22

We

However, malignancy is a safety

We reiterate that establishment of efficacy
is only part of the consideration for marketing
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approval, and the observed clinical benefit must

2

outweigh the risks.

3
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There are several important considerations

4

about the proposed indication we wish to highlight.

5

The current indication statement proposed by the

6

applicant states that teplizumab is an anti-CD3

7

humanized monoclonal antibody indicated for the

8

delay of type 1 diabetes in at-risk individuals.

9

The applicant did not include a specific

10

definition of at-risk for the purposes of labeling.

11

At-risk could be interpreted by a prescriber at

12

both stage 1 with two or more diabetes

13

autoantibodies and normal glycemia, and stage 2

14

with two or more autoantibodies plus dysglycemia.

15

Both populations exist on the same continuum of

16

disease with a notable lifetime risk of developing

17

type 1 diabetes, but differ in the acute two- and

18

five-year risks of developing type 1 diabetes,

19

which may affect the benefit-risk profile.

20

Next, TN-10 enrolled relatives of patients

21

with type 1 diabetes.

Once a patient develops two

22

or more autoantibodies, the progression from
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1

stage 1, or stage 2, to stage 3 type 1 diabetes in

2

those who have been identified as high risk is

3

similar regardless of whether they are relatives of

4

patients with type 1 diabetes or not.

5

Finally, the applicant is proposing an

6

indication statement that does not specify any

7

particular age group.

8

and efficacy data for ages 8 through young

9

adulthood, and the applicability of these data to

Currently, we have safety

10

younger or older populations should also be

11

considered in your discussion on the recommended

12

indication statement.

13
14

This concludes the FDA presentations for
this meeting.

Thank you for your attention.

Clarifying Questions to FDA

15
16

DR. WEBER:

Thank you, Dr. Heickman.

17

We will now take clarifying questions for

18

the FDA.

19

efficacy-related questions first, and then we'll

20

move on to safety and other questions that are

21

pertinent.

22

As related before, let's start with

Please use the raised-hand icon to indicate
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1

that you have a question and remember to put it

2

down after your question, and please state your

3

name for the record and direct your question to a

4

specific presenter, and requesting a specific

5

slide, if possible.

6

Finally, it would be helpful to acknowledge

7

with a thank you and "That is all of my questions,"

8

when you are finished.

9

like to chime in with a comment on a question which

10

is being discussed, you can hit the green checkmark

11

icon.

As before, if you would

As a bit of housekeeping, we are running a

12
13

little bit behind.

14

group to see whether or not we can shorten lunch so

15

that we can start the public session at 1:30.

16

will let you know in a few minutes, but we'll turn

17

to the questions first, and first up is Dr. Cooke.
DR. COOKE:

18

We are checking with our AV

This question is for Dr. Wang

19

related to her slide number 19.

20

Cooke.

21
22

I

This is David

Given that the overwhelming majority of the
subjects that would be considered for this therapy
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1

are going to be under 18 years of age, if you do a

2

subgroup analysis of just the TN-10 study of those

3

under 18, first, was the difference in time of

4

onset to type 1 diabetes significant?

5

even more importantly, even if it's not

6

significant, what was the point estimate for the

7

time of delay between those two, if you look at

8

just the under 18s?
DR. WANG:

9

But probably

Thank you for your question.

10

Wang.

11

the delay in median for each subgroup.

Yu

For the subgroup analysis, we didn't derive

12

Could you further explain your question?

13

DR. COOKE:

Well again, time of delay is

14

going to be a key issue of whether this is

15

worthwhile.

16

statistical significance is lost if we only examine

17

the under-18 patients?

18
19

Am I correct to say that the

DR. WANG:
results later.

20

DR. COOKE:

21

DR. WANG:

22

We can try and show you the

Okay.
But we have BMI Z-score which was

conducted among patients younger than 20 years.
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1

although the subgroup factor is not age, we

2

can -- yes, this analysis, our target, this is

3

based on the younger population, so we can do a

4

similar analysis.

5

the break.

6

DR. COOKE:

7

DR. YANOFF:

We'll show you the results after

Great.
Hi.

Thank you.
This is Dr. Yanoff from

8

FDA.

I think that the applicant may have either

9

shown that or analyzed the data that way.

We chose

10

to look at it in quartiles and tertiles to better

11

understand the effect of age, as it's not clear

12

there's a specific reason to cutoff at age 18.
So perhaps you could clarify why you're

13
14

asking about age 18, and perhaps the applicant can

15

answer that question.
DR. COOKE:

16

Well, just because

17

traditionally, 18 is the cutoff for children versus

18

adult.

19

bulk of these patients are going to come from when

20

you think about the incidence of type 1 diabetes.

And again, that's going to be where the

21

DR. WEBER:

Alright.

Thank you.

22

If I can ask the questioners and respondents
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to be as succinct as possible to get as many

2

questions in, in this period.

3

Dr. Yanovski is next.

4

DR. YANOVSKI:

Hi.
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Thank you.

Jack Yanovski; very

5

quickly for Dr. Wang again.

6

sensitivity analyses also took into account age

7

when you analyzed antibody levels and missing data;

8

is that correct?
DR. WANG:

9

Am I correct that your

Yes and no.

In our sensitivity

10

analyses, with respect to the baseline imbalance,

11

we used the primary analysis.

12

care, but we didn't -- the sensitivity analysis

13

applied to missing data.

14

two sensitivity analyses, so it's not the combined

15

effect.

16

DR. YANOVSKI:

17

DR. WANG:

18

DR. YANOVSKI:

So age was taken

We didn't combine these

I see.

Did that answer your question?
Yes.

So it sounds like we

19

don't have -- am I correct that we do not have an

20

analysis that accounts for both age and, for

21

instance, number of positive antibodies; is that

22

correct?
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We do have analysis because our

2

sensitivity analysis is based on the primary

3

analysis model, so age is a factor in that model.

4

DR. YANOVSKI:

5

DR. WANG:

6

DR. YANOVSKI:

7

DR. WANG:

8

DR. WEBER:

9

The next question is from Dr. Ellenberg.

11

Thank you.

So for --

Yes.

DR. WANG:

10

Okay.

Thank you.
Okay.

Thank you.

Excuse me.

This is Yun Wang, the

team leader.

12

DR. WEBER:

13

DR. WANG:

Yes, I'm sorry.
Stat team leader is supporting

14

this submission.

I would like to address the

15

question the doctor raised about the median time

16

for age group less than 18.
This is totally exploratory.

17

We did a quick

18

check.

The median time to T1D for age less than 18

19

is about 17.7 months for patients in the control

20

arm and about 33.4 months for patients in the

21

teplizumab arm.

22

16 months.

So the difference is still about
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DR. COOKE:

Yes.

Thank you.

DR. WEBER:

I apologize for not seeing that,

Dr. Wang.

8

(No response.)

9

DR. WEBER:

12

That was

helpful.

Next is with Dr. Ellenberg.

11

Thank

you.

7

10
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Okay.

Dr. Ellenberg, if you're

not there, I'll move on to Dr. Low Wang.
DR. ELLENBERG:

I'm sorry.

I'm here.

I

forgot to press the unmute button.

13

DR. WEBER:

Okay.

14

DR. ELLENBERG:

It was mentioned that the

15

selection of the C-peptide marker in the data

16

analysis was done post hoc, and I'm not sure

17

exactly what that means.

18

that could have been selected that would also have

19

been considered highly relevant for the process of

20

moving to type 1 diabetes?

21
22

Are there other markers

What's the implication that this was done
post hoc?

Was this selected because it looked the
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1

best of everything else that might have been looked

2

at, or is it very clear that this is the thing

3

that's most important?

4

DR. WANG:

I will try to answer you,

5

Dr. Ellenberg, but I would like to defer this

6

question to my clinical colleague for other

7

endpoints that's meaningful in this patient group.

8

To answer your question, this is post hoc,

9

planned post hoc.

The studies were conducted

10

between 1999 to roughly 2012.

11

brought the proposal to FDA, these trials were

12

already completed, and each trial in their original

13

design, they were targeting potentially different

14

endpoints.

15

stage 3 patients with the C-peptide data available

16

was included in the meta-analysis.

17

When the applicant

I believe all the trials conducted in

So it's a post hoc analysis, and it's kind

18

of exhaustive of the available data.

19

other endpoint, I would like to defer the question

20

to my clinical colleague.

21

DR. YANOFF:

22

This is Dr. Yanoff.

But for the

Thank you, Dr. Wang.
Yes, C-peptide is, of
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1

all the available options in terms of the data that

2

were collected, the best option.

3

by post hoc is that the plan to use it as evidence

4

for this proposed indication was determined after

5

the trials were done.
DR. ELLENBERG:

6
7

that.

9

No, I understood

I just -DR. YANOFF:

8

Right.

But what we mean

As Dr. Wang said, that was not

the original intent of those trials.
DR. ELLENBERG:

10

Right.

No, I understood

11

that.

12

some selection process that went on in picking this

13

because it looked the best of anything else that

14

might have been considered.

15

is this is clearly the one that would have been

16

considered from the get-go.

17

DR. YANOFF:

18

DR. ELLENBERG:

19

DR. WEBER:

20

Next, we have Dr. Low Wang.

21

DR. LOW WANG:

22

I just wanted to make sure that there wasn't

But what you're saying

That's right.
Thank you.

Thank you.

Thanks.

Cecilia Low Wang.

I'm concerned about potential overinterpretation of
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1

the efficacy results because of the differences in

2

the treatment group at baseline.

3

thank the FDA team for doing the sensitivity

4

analyses to try to account for this.

So I wanted to

So what I was wondering is, how robust does

5
6

Dr. Wang think that the result of the sensitivity

7

analysis, adjusting for the difference in

8

autoantibody positivity between groups at baseline,

9

is?

10

So what's your feeling on that?
DR. WANG:

Hello.

This is Yu Wang.

Judging

11

from two measures, both effect size and statistical

12

significance level, we considered they are similar

13

or close to the primary analysis model.

14

such a small trial with limited data, adjustment

15

may not be the best assessment, but this is the

16

exploratory or post hoc sensitivity analysis we are

17

able to perform.

18

This was

So I considered the results consistent with

19

the primary analysis results.

20

results is robust to these imbalances.

21

DR. LOW WANG:

22

DR. WANG:

Okay.

The primary analysis

Thank you.

Thank you.
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1

DR. WEBER:

Thank you.

2

I think we have a comment from Dr. Brittain.

3

DR. BRITTAIN:

Yes.

I was a little

4

surprised that the few that you did adjusted for

5

both of those factors in one analysis.

6

that and was your result similar?

7

DR. WANG:

Yes.

Did you do

Let me make sure I

8

understand you right.

9

in BMI and positive autoantibody count into the

10
11
12
13

You mean both the imbalance

adjustment model?
DR. BRITTAIN:

Right.

So they're being

simultaneously considered.
DR. WANG:

Yes, we did, and the point

14

estimate was 0.42.

One reason is BMI is highly

15

correlated with age.

16

analysis model, we don't think there's a big change

17

adding this one in, so it's not different from the

18

sensitivity analysis on baseline positive

19

autoantibody count.

20

DR. BRITTAIN:

21

DR. WANG:

22

DR. WEBER:

With age in the primary

Thank you.

That's my answer.
Thank you.
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This is David Nathan.

3

I've been asked to distinguish it from Dr. Nason.

4

So this is David Nathan.

5

Are we ready?

Can we talk about the adverse

6

effects with Dr. Heickman?

7

DR. WEBER:

8

DR. NATHAN:

9

DR. WEBER:

Yes.
Is that alright to do that now?
Yes, that's ok.

10

DR. NATHAN:

Yes.

11

As a clarification, I know that as the

12

presentation went by, it seemed to me that some of

13

the presentation excluded the TN-10 data and others

14

did not.

15

TN-10 data were taken out of some of those

16

analyses?

17
18

I mean did I misunderstand that, that the

DR. WEBER:

Dr. Nathan, is this directed

toward the FDA or the sponsor?

19

DR. NATHAN:

20

DR. WEBER:

21

DR. WOOD HEICKMAN:

22

FDA.
Okay.

Alright.

Go ahead.

Hello, Dr. Nathan.

is Lauren Wood Heickman of the FDA.
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1

address your question, yes, we did perform some

2

analyses excluding TN-10, because TN-10 was such a

3

small study, in order to compare and contrast

4

adverse events, which may be specific to the type 1

5

diabetes population.
However, we presented the serious adverse

6
7

event and total adverse event data, including

8

TN-10.

9

was the treatment discontinuation table, whereby

The only place we excluded the TN-10 from

10

the information included in that table wouldn't

11

have changed by adding TN-10.

12

DR. NATHAN:

Okay.

Thank you for that.

13

Then the other question is that the data on

14

the TN-10 is obviously limited by the size of the

15

population.

16

think it was from the sponsor that the total severe

17

adverse events was 16 percent versus 3 percent in

18

the treated versus the placebo group.

19

When you look overall, did you do -- I

Did you do similar analyses looking at the

20

occurrence of any SAE, and is that kind of the

21

number that you came up with?

22

you were going through the slides.

I just missed it as
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This is Lauren

2

Wood Heickman again.

You're going to notice a

3

difference between the applicant's numbers and the

4

FDA numbers, and that's because FDA conducted our

5

own analyses utilizing a treatment time limitation.

6

So we were most interested in treatment-emergent

7

adverse events occurring within the first 14 days

8

of therapy, because the sponsor's analysis included

9

sometimes up to two years after the treatment,

10

which may not be as relevant as a

11

treatment-emergent adverse event.

12

answers your question.
DR. NATHAN:

13
14

discuss that.

15

Okay.

16

Okay.

I hope that

Well, we can just

Thank you very much.
I'm through for the time being.

Thank you.

17

DR. WEBER:

18

Next is with Ms. McCollister.

19

(No response.)

20

DR. WEBER:

21
22

Alright.

Ms. McCollister, you may be on

mute.
MS. McCOLLISTER:

Can you hear me:
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2

MS. McCOLLISTER:
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Yes, we can hear you.
Hi there.

Anna

3

McCollister.

One of the questions that I've

4

had -- and I don't know if this is for the agency

5

or for the sponsor.

6

There's significant discussion,

7

demonstrating the data that AEs or some of the

8

responsive problematic biomarkers that are measured

9

resolve quickly after dose is finished, and it

10

doesn't seem to be long term.
Given the potential, or at least

11
12

theoretical, concerns related to cancer and some of

13

the comprising potential of decrease in white blood

14

cell counts, and the fact that we've been doing

15

trials on this using this compound for 20 years,

16

has there been any long-term follow-up, at least

17

looking for -- even if it's secondary data analysis

18

or EHR record analysis, looking for long-term

19

implications and safety implications?
DR. WEBER:

20

This question should be

21

directed, I think, to the sponsor instead of the

22

agency.

I think that's what you're trying to ask
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Well, I wasn't sure when I

3

specifically asked that question who would have it,

4

but I know that you've collected lots of data.
DR. WEBER:

5

Right.

I think, if we can,

6

we'll defer that until the clarifying questions

7

after the public presentations.

8

time to address that.

We'll have some

9

We're running a little short on time before

10

lunch, but I'm going to ask Dr. Newman if she has a

11

question?
DR. NEWMAN:

12

Thank you.

This is Connie

13

Newman.

14

and this is a table of adverse events.

15

sure if you want me to direct this to the sponsor

16

or the FDA, but I'm curious.

17

the platelet counts for these patients with

18

thrombocytopenia and also what is meant by

19

hypocalcemia, what were the levels; and also the

20

hemoglobin levels.

21
22

I'm looking at slide 63 of Dr. Heickman's,

DR. WOOD HEICKMAN:

And I'm not

I would like to know

Hello.

Heickman.
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Yes?
I want to address your

3

question.

4

preserved that information and can get back to you

5

after the break with some more exact numbers.

6

for the thrombocytopenia events, the great majority

7

were grades 1 to 2 using the common terminology for

8

adverse events.

9

you, as well as give you some more information

10

Whenever we did the analysis, I

And I can get those cutoffs for

about the hyponatremia.

11

DR. NEWMAN:

12

DR. WOOD HEICKMAN:

13

But

Hypocalcemia.
Hypocalcemia.

I

apologize.

14

DR. NEWMAN:

15

DR. WEBER:

16

Before we break, I think there are two other

17
18
19
20
21
22

Okay.

Thank you very much.

Okay.

questions which have hands raised.
Dr. Nathan, did you have a brief question
before we break?
DR. NATHAN:
my hand down.

No.

Sorry.

My apologies.

DR. WEBER:

Okay.
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Ms. McCollister, is it pertaining to the

1
2

question before?

Because we're going to defer that

3

to the sponsor following the public session, or is

4

there another question briefly?

5

MS. McCOLLISTER:

6

forgot to lower my hand.

I apologize.

I

7

DR. WEBER:

8

We're a little behind, and given permission,

9

Okay.

Yes.

That's fine.

if it's okay with the committee and all, that we

10

can shorten the lunch to 30 minutes, if that's ok.

11

What we'll do is we'll reconvene at

12

1:30 p.m. Eastern time.

13

there should be no chatting or discussion of the

14

meeting topics with other panel members during the

15

lunch break.

16

rejoin around 1:15 to ensure you're reconnected for

17

1:30, but we will reconvene at 1:30 p.m.

18

you.

19
20

Panel members, remember

Additionally, you should plan to

Thank

(Whereupon, at 12:58 p.m., a lunch recess
was taken.)

21
22
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Good afternoon and welcome back.

5

We will now begin the open public hearing session.

6

This is Dr. Thomas Weber.

7

Both the FDA and the public believe in a

8

transparent process for information gathering and

9

decision making.

To ensure such transparency at

10

the open public hearing session of the advisory

11

committee meeting, FDA believes that it is

12

important to understand the context of an

13

individual's presentation.

14

For this reason, FDA encourages you, the

15

open public hearing speaker, at the beginning of

16

your written or oral statement to advise the

17

committee of any financial relationship that you

18

may have with the sponsor, its product, and if

19

known, its direct competitors.

20

For example, this financial information may

21

include the sponsor's payment of your travel,

22

lodging, or other expenses in connection with your
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1

participation in the meeting.

Likewise, FDA

2

encourages you at the beginning of your statement

3

to advise the committee if you do not have such

4

financial relationships.

5

address this issue of financial relationships at

6

the beginning of your statement, it will not

7

preclude you from speaking.

If you choose not to

8

The FDA and this committee place great

9

importance in the open public hearing process.

The

10

insights and comments provided can help the agency

11

and this committee in their consideration of the

12

issues before them.

13

That said, in many instances and for many

14

topics, there will be a variety of opinions.

15

of our goals for today is for this open public

16

hearing to be conducted in a fair and open way,

17

where every participant is listened to carefully

18

and treated with dignity, courtesy, and respect.

19

Therefore, please speak only when recognized by the

20

chairperson.

21

minutes and thank you for your cooperation.

22

One

Please limit your comments to three

Speaker number 1, your audio is connected
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1

now.

Will speaker number 1 begin and introduce

2

yourself by stating your name and any organization

3

you are representing for the record?
MS. WIRT:

4

My name is Claire and I do not

5

represent an organization.

I'm a patient and I

6

have no financial disclosures.

7

I've been involved in T1D research since I

8

was 2 years old because I'm at high risk due to my

9

family history.

When I was 4 years old, we found

10

out that I was going to develop diabetes 2.

11

time, there was no hope for delay or prevention.

12

So at 9 years old with 4 positive antibodies, my

13

parents and I were bracing for the inevitable.

14

Then we got a phone call that changed everything

15

for me.

16

type 1 diabetes, 5-and-a-half years of my childhood

17

free of this disease and from the burden that comes

18

with it.

19

At the

Now, I'm coming up on 66 months without

Aside from the piling costs of insulin and

20

supplies, extra doctor visits, and potential

21

long-term complications, diabetes has a deep impact

22

on daily life.

I recently celebrated my
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1

15th birthday without having to count carbs or

2

administer insulin.

3

sugar throughout the day or find the right balance

4

for it when I go to dance and ski with my friends.

5

I have the freedom to go places spontaneously

6

without packing insulin, food for low blood sugar,

7

or having someone who can help with my diabetes in

8

an emergency.

9

birthday parties, things kids do that allow them to

I don't have to track my blood

I've been able to attend sleepovers,

10

bond with their peers and enjoy a carefree

11

childhood.

12

My thoughts aren't occupied with the

13

stresses of going hypoglycemic in the middle of the

14

night or inadvertently giving myself a lethal dose

15

of insulin after inaccurately recording my carbs.

16

My life doesn't have to exist in a state of careful

17

calculation and continuous monitoring because

18

teplizumab has given me freedom and autonomy for

19

5-and-a-half years.

20

I know I could wake up tomorrow and have to

21

use insulin the rest of my life.

22

grateful for every day I don't have to deal with
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1

diabetes, and for a childhood without the burden of

2

a chronic disease, all for the cost of two weeks.

3

Thank you.

4

DR. WEBER:

Thank you.

5

Speaker number 2, your audio is connected

6

now.

7

and any organization you are representing for the

8

record.

9

Please introduce yourself by saying your name

MR. RYAN:

Great.

My name is Tim Ryan, and

10

I have no financial relationship.

11

myself as both a patient with type 1 diabetes and a

12

parent of two patients as well.

13

I only represent

In 2005, my children were diagnosed with

14

type 1 diabetes and we felt like we were thrown in

15

the deep end, despite me having type 1 diabetes.

16

Duncan was first at age 2 in January, and my wife,

17

Michele called me at work, teary-eyed, to say, "I

18

think Duncan's sick.

Sick like you were."

19

She had seen me lose weight, have excessive

20

thirst, and go to the bathroom all the time, when I

21

was diagnosed a few years earlier, and now here was

22

Duncan, draining his sippy cups constantly, soaking
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1

his nighttime diaper, and the pediatrician quickly

2

confirmed the diagnosis, and off to the hospital we

3

went.
We were absolutely crushed.

4

My greatest

5

fear had happened.

I knew there was a higher risk

6

of T1D with my kids, but I at the time was just

7

really powerless to do anything about it or know if

8

and when it would actually happen.
But since my diagnosis, I found T1D

9
10

incredibly difficult to manage, but we quickly

11

learned how much more challenging it was to manage

12

T1D in another human being and a toddler who was

13

just learning to communicate.

14

what was happening to him, why he was feeling the

15

way he was.

16

at every finger stick multiple times a day, and so

17

did we.

18

kept wondering is he low or is he just being 2?

19

When Caitlin was diagnosed after

He didn't understand

He couldn't express himself.

He cried

We wanted to stick him even more, and we

20

Thanksgiving later that year at age 5, we were

21

devastated for a second time.

22

kindergarten at the time, but the school only had a

She was in
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1

half-time nurse, and this meant Michele had to go

2

to Caitlin's school 2 or 3 times a day to check

3

Caitlin's blood sugar.

4

for our household.

5

It was a really rough year

So what would a 2-year delay of full-blown

6

T1D have meant to our family?

Well, it wouldn't

7

prevented us from feeling devastated, but it would

8

have definitely softened the blow, and maybe

9

instead of being thrown in the deep end, we could

10

have waded in, and just been more prepared to deal

11

with it.

12

It would have meant Duncan and Caitlin were

13

older, two years older, with better communication

14

skills and emotional maturity to deal with what was

15

happening to them.

16

years of fewer tears and finger sticks and shots.

17

It would have been two less years of damage to

18

their bodies as we chased highs and lows.

19

have been 700 less sleepless nights for Michelle

20

and me wondering what was going on in the middle of

21

the night.

22

Resisting the urge to stick them all the time.

It would have been two more

Are they high?

It would

Are they going low?
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And frankly, it would have just meant two

1
2

years of just being normal kids, celebrating

3

Halloween there as you see on the left, with just

4

maybe a little too much candy like other kids,

5

rather than telling them, "No, you can only have

6

one piece."
You know, we're involved in a lot of

7
8

research, too, and as much I want to cure my kids,

9

I'm most energized by the research to delay and

10

prevent type 1 diabetes.

I never want another

11

family to go through what our family's gone

12

through, and I don't want my kids to worry about

13

their children having it.

14

end with this generation of Ryans, and this

15

technology that's delaying T1D is the first step

16

towards that goal in alleviating the suffering

17

inflicted by this terrible disease on millions of

18

individuals and families.

19

DR. WEBER:

20

Speaker number 3, your audio is connected

This disease needs to

Thank you, Mr. Chairman.

Thank you.

21

now.

Will you please introduce yourself by stating

22

your name and any organization that you are
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representing?
DR. PETTUS:

Hello, and thank you for

3

allowing me to speak on this important topic.

4

name is Dr. Jeremy Pettus, and relevant to this

5

meeting today, I wear several different hats.

6

somebody living with type 1 diabetes.

7

My

I'm

I'm an endocrinologist at the University of

8

California San Diego.

9

researcher.

I'm a type 1 diabetes

I'm a patient educator, and I'm a

10

father to two young boys, and because of these

11

different roles, I struggled a lot with how to best

12

focus my three minutes, but I ultimately decided to

13

break these down one-by-one to say what this

14

approval would mean.

15

So first as a patient, I was diagnosed with

16

type 1 diabetes when I was 15, and since that time,

17

I've had countless highs and lows, literally.

18

thrown my pump against the wall.

19

of self-pity and some of self-pride for managing

20

this uniquely trying disease.

21

decades living with this disease, I somehow gave up

22

hope, as many of us have, that this disease would

I've

I've cried tears

And through those
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ever be preventable.
But now here we are on the verge of

3

approving the first preventable therapy, which

4

makes me think about what two years less of type 1

5

diabetes would mean to me.

6

put some very real numbers to this.

7

And thankfully, I can

Two years would mean about 3,000 less

8

insulin injections, 7,000 less finger sticks, and

9

importantly, about 200 less hypoglycemic episodes.

10

And at best, those are not fun, and at worse, those

11

can be life-threatening.

12

approval help in those concrete terms, it offers

13

people living with type 1 diabetes hope and it

14

feels like fighting back for the first time.

15

But not only does

Second, as a researcher, I work at the

16

University of California San Diego, and I conduct

17

clinical trials across the spectrum of type 1

18

diabetes.

19

first ever stem cell transplant in type 1 diabetes,

20

adjunctive therapies and device studies, and

21

unfortunately a win for type 1 diabetes has been

22

difficult to come by.

I've done early immunotherapies, the
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But this therapy is not only a win, it's a

2

landmark for type 1 diabetes care, because we all

3

talk about the cure like it will be handed to us in

4

some pill, but we know that diseases are rarely, if

5

ever, cured that way.

6

paradigm shift, a new higher shelf to build upon,

7

and that's exactly what teplizumab is.

8

very literal first step towards finally addressing

9

type 1 diabetes at its root cause.

10

A cure starts with a

It is a

So finally as a father, and this is where

11

push comes to shove, as I mentioned, I have two

12

small kids.

13

people ask me all the time if I would treat my own

14

children with teplizumab should they become

15

antibody positive.

16

answer would be an unequivocal yes.

17

because I think I should as a researcher or as a

18

poster child for type 1 diabetes, but because I

19

know the science, and I know it would be the best

20

for my children.

21
22

And even though I find it intrusive,

And I can tell you now that the
And this isn't

So then you might ask, "Well, what would I
want out of this therapy?"

And honestly, if the
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1

therapy could give them a year, two years, or more

2

without diabetes, that's a win.

3

to develop emotionally, and I just think about the

4

difference in emotional levels between my 6 and

5

3-year-old.

That's more time

And that's more time for type 1 diabetes

6
7

care to advance.

Two years ago, my diabetes

8

regimen was completely different than it is today,

9

with today being far superior, given advances in

10

artificial pancreas symptoms, insulin, glucagon,

11

and the list goes on.

12

what I would give or pay to give my kids that time.

And I simply can't tell you

So in conclusion, I really consider it an

13
14

honor to be here at this moment to urge you all to

15

vote to approve teplizumab for the prevention of

16

type 1 diabetes, as doing so will both have

17

immediate and long-term implications for type 1

18

care.

Thank you.

19

DR. WEBER:

Thank you.

20

If the public speakers could speak directly

21

into a headphone as opposed to a speaker, we can

22

hear you a little more clearly.
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Next is speaker number 4.

Please state your

2

name and any organization you are representing for

3

the record.
DR. OSER:

4

Hello.

My name is Dr. Sean Oser.

5

I have no financial relationship with the sponsor

6

or competitors, and I'm representing myself.

7

like Dr. Pettus, I wear a lot of hats when it comes

8

to diabetes.

9

both type 1 and type 2 diabetes quite frequently.

And

I'm a family physician, so I treat

10

I'm a diabetes researcher, and personally I've had

11

type 1 diabetes for 32 years.

12

children, twin daughters, fraternal twins, and one

13

of them was diagnosed with type 1 diabetes 12 years

14

ago.

15

a lot of research together.

16

I also have two

My wife is also a family physician, and we do

One of the predominant findings from one of

17

our research studies -- and I'm happy to provide a

18

citation if necessary -- was the tremendous

19

consternation among parents of children with type 1

20

diabetes, that their children's diagnosis was not

21

made until their child had developed diabetic

22

ketoacidosis.

A Matter of Record
(301) 890-4188

FDA EMDAC
1

May 27 2021

206

Many cases were also reported in the same

2

study about deaths due to DKA, ICU stays due to

3

DKA, and one of the most strongly expressed hopes

4

among study participants was to prevent a diagnosis

5

of diabetes when already in DKA.

6

type 1 diabetes altogether was most hoped for, and

7

this was followed closely by the hope to at least

8

allow more gradual onset.

9

Prevention of

So the potential for availability of a

10

pharmaceutical agent that could prevent diabetes or

11

delay progression, such that DKA could be avoided,

12

would be a giant step toward what so many people

13

have wanted.

14

Just yesterday, I was speaking to a friend

15

and colleague who also has type 1 diabetes, and he

16

told me how much he would have wanted a treatment

17

that could have prevented or delayed the onset of

18

his diabetes.

19

He, my daughter and I, and so many others

20

have not been able to have such an option, but in

21

my work and in my personal life, I continue to hear

22

regularly about the devastation and the life-
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1

altering and life-shattering effects that come with

2

a diagnosis of T1D or that come with a

3

hospitalization from DKA at the time of diagnosis.

4

And today, we've finally reached a time where much

5

of this could be prevented, and this would be

6

life-altering for so many in such a positive way,

7

rather than the shattering experience that people

8

currently face.

9

When we are often so unable to change the

10

course a family might face, there's now just such

11

an opportunity which is tremendously exciting and

12

should fill so many with renewed hope.

13

very much.

Thank you

14

DR. WEBER:

Thank you.

15

Speaker number 5, your audio is connected

16

now.

17

name and any organization you are representing, for

18

the record.

19

Please introduce yourself by stating your

MS. PRICE:

My name is Catherine Price and I

20

have no disclosures.

I'm a science journalist, and

21

I was diagnosed with type 1 diabetes in 2001 when I

22

was 22 years old and a senior at Yale University.
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1

I signed up for a teplizumab trial for new-onset

2

type 1, and while my friends spent their spring

3

breaks hanging out on beaches, I spent mine in the

4

hospital receiving intravenous infusions of the

5

drug.

I would do it again.
You've heard about teplizumab's amazing

6
7

ability to delay the onset of type 1, but what this

8

clinical data do not reflect is the improvements in

9

quality of life that it provides to people even if

10

they are diagnosed.
Two years after the trial, I was making more

11
12

insulin than when I was diagnosed.

13

I was still making some of my own insulin,

14

something that does not happen in the normal course

15

of this disease.

16

diagnosed, I have never had a hemoglobin A1c over

17

7 percent.

18

sugar or been hospitalized as a result of my

19

diabetes.

20

damage.

21
22

Ten years out,

In the two decades since I was

I have never passed out from low blood

I have no retinopathy.

I have no nerve

In short, I have no complications at all.
My lingering ability to produce insulin also

helped me to have a healthy and successful

A Matter of Record
(301) 890-4188

FDA EMDAC

May 27 2021

209

1

pregnancy, leading to the birth of my daughter, who

2

is now 6 years old.

3

have her tested for autoantibodies through

4

TrialNet, so that if she did have them, we could

5

enroll her in a teplizumab trial.

6

families, we figured there was no point in having

7

her tested unless there was something we could do

8

in response to a positive result.

9

We waited until she was 5 to

Like many

Opening the letter with her results was one

10

of the most nerve-wracking experiences that I've

11

had as a parent.

12

antibodies was an overwhelming relief, the sort

13

where you don't realize how frightened you were

14

until the danger has passed.

15

Learning that she didn't have the

But she's not out of the woods.

At any

16

point, her body could attack her insulin-producing

17

cells, and if it does, we will be plunged into the

18

same situation faced by all families living with

19

type 1, constant monitoring, anxiety, and fear.

20

Like me, she would face a life attached to an

21

insulin pump and a glucose monitor trying to walk

22

the precarious tightrope of never allowing her
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1

blood sugar to go too high, which could lead to

2

devastating complications, or too low, which could

3

kill her on the spot.
When I tell friends about my experience with

4
5

teplizumab, they often stop me and say, "It's been

6

20 years.

7

been approved?"

8

know."

9

If the drug's so amazing, why hasn't it
My answer is simple, "I don't

What I do know is this.

I have now managed

10

my own blood sugar for more than 175,000 hours

11

without a break, and as anyone with type 1 knows,

12

it is a disease that you really do have to think

13

about hourly.

14

scary, a disease in which you as the patient are

15

responsible for guessing the dose multiple times

16

every day of a medication that keeps you alive, but

17

that if you guess wrong, is deadly.

18

It is exhausting and frustrating and

Every day a person doesn't have to live with

19

type 1 diabetes is a day of freedom.

I would take

20

teplizumab myself in a heartbeat, and if my

21

daughter ever does develop autoantibodies, I would

22

give it to her, too.

I encourage you to support
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1

the approval of teplizumab both for the sake of my

2

daughter and for everyone else who is at risk of

3

developing this disease.

Thank you.

4

DR. WEBER:

Thank you.

5

Speaker number 6, your audio is connected

6

now.

Please introduce yourself by stating your

7

name and any organization you are representing, for

8

the record.
MS. PLATT:

9

Hello.

My name is Angie Platt.

10

I have no disclosures.

11

boys.

12

type 1 at the age of 6, and I have twin 7-year-olds

13

without type 1.

14

I have three children, all

My 17-year-old, Jonathan, was diagnosed with

I was hit with a bit of PTSD at the start of

15

this COVID outbreak.

I was scared and unprepared,

16

and it brought back a lot of raw emotions of when

17

Jonathan was diagnosed.

18

would have prepared differently if you knew in

19

advance how catastrophic and devastating this COVID

20

pandemic would be?

21

been better prepared both physically and

22

emotionally.

How many of you listening

I think all of us would have
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You see, a type 1 diagnosis, it is a

2

catastrophic event for a family.

You're thrust

3

into a crisis, and most newly diagnosed families

4

are like mine, where there is no family history of

5

type 1, and you're learning about this disease for

6

the very first time.

7

After weeks, sometimes months, of thinking

8

that something is wrong with your child, there's a

9

trip to the emergency room, a devastating

10

diagnosis, and sometimes a hospital stay.

11

one day, we learn how to deliver this powerful

12

drug, insulin, that it will keep our children

13

alive, but it will also kill them if we administer

14

it wrong.

15

Type 1 isn't cured after diagnosis.

And in

It's a

16

chronic disease that we live with forever, and it

17

changes your family dynamic forever.

18

year, it's like the worst boot camp you can

19

imagine.

20

constant worry, knowing that one miscalculation can

21

have terrible implications, the worst being seizure

22

or death.

The first

You live with a lack of sleep and
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Because my twin sons are at risk for type 1,

2

I have them tested annually for the type 1

3

autoantibodies.

4

notice, and for years there was only the hope that

5

I could potentially enroll them in a clinical trial

6

if they were positive, and today there's a

7

treatment.

8

I want to know.

I want advance

With early detection we can eliminate this

9

diagnosis crisis for families, and we can give

10

these families two or more remarkable years to

11

delay the onset of symptoms and prepare them for a

12

soft entry into a life of living with type 1

13

diabetes.

14

The rates of type 1 diabetes are increasing,

15

and I speak to newly diagnosed families almost

16

every week.

17

And there's been a couple of 7-year-olds who were

18

diagnosed this year, and that has hit especially

19

close to home for me.

They're devastated and they're scared.

20

This treatment, it's a gift of time.

21

twin sons ever become type 1 autoantibody positive,

22

I want them to have this treatment.
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2

DR. WEBER:

3

Speaker number 7, your audio is connected

Thank you.

4

now.

5

your name and any organization you are

6

representing, for the record?

7

DR. KOWALSKI:

Will you please introduce yourself by stating

Hello.

My name is Dr. Aaron

8

Kowalski, and I'm the chief executive officer of

9

JDRF International, the leading charitable funder

10

of type 1 diabetes research with a mission to

11

accelerate life-changing breakthroughs to cure or

12

prevent and treat type 1 diabetes and its

13

complications.

14

Fund, which is a separately governed part of JDRF

15

previously invested in Provention Bio, but no

16

longer has any financial interest in the company.

17

214

By way of disclosure, the JDRF T1D

My comments today will focus on two key

18

topics, the significant unmet need and burden that

19

still exists in type 1 diabetes and how delaying

20

the onset of clinical T1D by two years is

21

clinically meaningful.

22

Type 1 diabetes is a chronic autoimmune
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1

disease with significant morbidity and mortality

2

for which there are no disease-modifying therapies.

3

Type 1 imposes great burden, requiring 24-hour a

4

day vigilance to survive.

5

around for a hundred years, is not a cure.

6

Insulin, which has been

I'm a scientist trained in molecular

7

biology, and it's abundantly clear that sub-Q

8

insulin replacement is not physiologic, and given

9

delays in insulin action and other factors, can't

10
11

provide normal glucose levels.
As a result, in the U.S., 4 in 5 children

12

and 2 in 3 adults don't meet recommended A1c

13

targets.

14

7 hours a day hyperglycemic and over 90 minutes a

15

day hypoglycemic.

16

high risk of complications, such as kidney disease,

17

eye disease, cardiovascular disease, often due to

18

the increased disease duration.

19

age-adjusted relative risk for CVD and T1D is about

20

10 times the general population.

21
22

The average person with T1D spends

These poor outcomes lead to a

For example, the

Therapies to modify this disease are
urgently needed.

There is no doubt that a 2-year
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1

delay in T1D onset would be clinically meaningful.

2

A 2-year delay would reduce the overall duration of

3

exposure to hyperglycemia.

4

significant risks from exogenous insulin use such

5

as hypoglycemia, and would give people a chance to

6

avoid living with T1D in particularly challenging

7

life stages, such as adolescence, where outcomes

8

are particularly poor.

9

It would eliminate

I can't stress enough what a profound impact

10

not having T1D for two years, and possibly longer,

11

would mean to those at risk and their families.

12

We're pleased the FDA granted teplizumab

13

breakthrough designation, recognizing the unmet

14

need and importance of the data presented.

15

If determined by FDA to be safe and

16

effective, teplizumab and other similar therapies

17

will help address the stark unmet need and put us

18

on a critical pathway to finding cures and

19

preventing T1D entirely.

20

On behalf of JDRF, I would like to thank the

21

committee, FDA, and the sponsor, for their careful

22

consideration of the benefits and risks of this
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1

therapy, for those at high risk of developing T1D,

2

and who have a significant unmet need for safe and

3

effective options.

Thank you.

4

DR. WEBER:

Thank you.

5

Speaker number 8, your audio is connected

6

now.

7

your name and any organization you're representing,

8

for the record?

9
10

Will you please introduce yourself by stating

MS. KECKLER:

My name is Elizabeth, and I

have no association, just a patient.

11

Time.

I was diagnosed with type 1 diabetes

12

on November 10, 1994.

13

acclimate to a new life-altering reality.

14

10-year-old daughter would now need to rely on

15

multiple daily injections just to stay alive; check

16

her blood sugar countless times a day, count carbs,

17

watch out for too much or too little exercise, and

18

of course a whole different treatment plan for

19

sickness, hormones, and stress.

20

even begin to describe the emotions we were all

21

feeling.

22

the emergency room, now navigating a new normal.

My parents had 48 hours to
Their

Devastated doesn't

"Good luck," a nurse said as we exited
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Fast forward 25 years.

My husband

2

and I welcomed our second baby girl in January, and

3

there's not a day that goes by that I don't think

4

about the risk of T1D for my children.

5

and anxiety associated with passing this disease on

6

to our girls is constantly at the forefront of my

7

mind.

8
9

Time.

The fear

This recently hit home when my sister

discovered in March that her 2-year-old daughter

10

tested positive for the IA2 antibody, which could

11

indicate that she is at high risk of progression to

12

full onset type 1.

13

fearless, loves a good dance party, and her big

14

sister games.

15

Her name is Eleanor.

Eleanor deserves more time.

She is

If my parents

16

had another three years, it wouldn't have hurt any

17

less, but it would have granted them more time to

18

prepare, put plans in motion.

19

it would have meant a thousand more days of no

20

worries about hypos, or DKAs, or waking up to check

21

on me overnight, and would have allowed me a

22

thousand more days to just be a kid.

But more than that,
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When you live with T1D, there's a guilt

1
2

about the prospect of those you love enduring the

3

journey of this disease.

4

and after a hundred years, it's time for a

5

disease-modifying therapy, one that will delay and

6

perhaps someday prevent T1D.

Insulin is not a cure,

Those of us who live with T1D know so well

7
8

that just one day without this disease is something

9

you dreamed of, for our wedding day or the day as

10

mothers we delivered our child.

We know that isn't

11

possible for us, but I ask you to please give us

12

hope that a therapy to delay onset is within our

13

reach.

14

When you think about our own kids and T1D

15

risks, another thousand days would mean the world

16

to parents like me.

17

owe it to our children, children like Eleanor, to

18

give them more time to just be kids.

19

much for your consideration today.

e have waited so long, and we

20

DR. WEBER:

21

DR. ATKINSON:

22

Thank you so

Thank you.
Good afternoon.

I have no

financial conflict of interest with respect to
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1

Provention Bio, but I am quite active in terms

2

advising numerous not-for-profit and commercial

3

entities with a focus on type 1 diabetes.

4

Thank you for the opportunity to speak with

5

you today for what I believe represents one of the

6

most important days in the history of efforts

7

seeking to delay or prevent type 1 diabetes.

8

Dr. Mark Atkinson, and I serve as the American

9

Diabetes Association eminent scholar for diabetes

I'm

10

research and a professor of pathology in pediatrics

11

at the University of Florida.

12

For some 37 years, I've been working to see

13

a day like today occur.

14

much of my professional life has been directed at

15

efforts seeking to prevent type 1 diabetes, from

16

studies investigating animal models of this disease

17

to actual human clinical trials.

18

Over these many decades,

With humility, with my having over

19

500 publications related to this disease, I'm often

20

referred to as an expert for matters regarding the

21

disorder's pathogenesis, as well as efforts seeking

22

type 1 diabetes prevention and cure.
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1

With this degree of experience, I can say

2

with full sincerity that I know of no other agent

3

that has demonstrated more evidence for the

4

capacity to delay type 1 diabetes than teplizumab.

5

Indeed, I believe it stands alone in its ability,

6

among numerous clinical trials, to have

7

demonstrated positive results in terms of

8

disrupting the natural history of type 1 diabetes

9

either before or after a disease diagnosis.

10

Importantly, it achieves this goal while

11

having, what I believe, an impressive track record

12

in terms of its safety.

13

mechanistic basis for its beneficial effect is

14

largely known.

15

Beyond this, the

From a pathologist's perspective, CD-3 cells

16

are known to represent a scourge of type 1 diabetes

17

formation, and with teplizumab targeting such

18

cells, its use undoubtedly has a major impact on

19

the formation of this autoimmune disorder.

20

these reasons and more, teplizumab represents a

21

long-held dream for many, including researchers,

22

healthcare providers, as well as individuals at
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risk for developing type 1 diabetes and their

2

family members.
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Today, you will hear about the challenges

3
4

that face those diagnosed with the disease.

5

use of teplizumab will, to my thinking, change the

6

course of type 1 diabetes progression and reverse

7

this unacceptable lifestyle.
For many, the term "diaversary" is used to

8
9

The

describe the exact day for when their diagnosis

10

occurs, as it represents a day when their life

11

changed forever.

12

from this regulatory body, I firmly believe that

13

the diaversary for individuals destined to develop

14

type 1 diabetes will be delayed, and for some, this

15

date will not even be registered on any calendar.

16

Thank you.

If teplizumab receives approval

17

DR. WEBER:

Thank you.

18

Speaker number 10, your audio's connected

19

now.

20

name and any organization you are representing, for

21

the record.

22

Please introduce yourself by stating your

DR. HOOD:

Hi there.

My name is Korey Hood,
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1

and I'm a licensed clinical psychologist and

2

professor at Stanford University School of

3

Medicine.

4

I don't have any conflicts or need to make any

5

disclosures related to what's discussed today.

6

appreciate the committee's consideration of

7

teplizumab, and more broadly, the FDA hearing our

8

comments and considering them.

9

I'm also a person with type 1 diabetes.

As you've heard so far, starting so

10

eloquently with Claire, type 1 diabetes is a

11

complex and demanding disease to manage.

12

discussed a little bit less is that type 1 also

13

comes with a heavy psychological load, which is

14

really the area of emphasis of my work and my

15

team's work.

16

What we

The person with type 1 diabetes has to

17

consider many factors, make many decisions

18

throughout the day.

19

individual accounts of that.

20

deal with the common burnout that comes with

21

everyday management.

22

I

You've heard a lot of
They also have to

We know people with type 1 diabetes are 2 to
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1

3 times more likely to experience significant

2

psychological distress such as depression, and

3

these psychological factors interfere with daily

4

management and have a negative impact on health

5

outcomes.

6

diabetes to experience worries and fears related to

7

hypoglycemia.

8

long-term complications.

9

It's common for people with type 1

They worry about the development of

We know that the time right around diagnosis

10

and the year that follows can be very stressful and

11

traumatic for individuals and their families,

12

whether we're talking about a youth being diagnosed

13

and their parents, or an adult and their partner,

14

that this is a traumatic experience for people.

15

Thus, I think delaying the onset of type 1

16

diabetes not only delays the disease process, which

17

is what we've been so focused on, but it also

18

delays the psychological impact of the grind of

19

daily management, which I think is equally

20

important.

21
22

So that's really my professional take on the
benefits of this type of treatment and what it
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1

would mean for people with type 1 diabetes.

On a

2

personal note and as you've heard from other

3

accounts, 20 plus years of managing type 1 diabetes

4

has meant many glucose checks, injections, pump

5

site changes, and battles with hypoglycemia.

6

When my daughter was young and I was

7

studying at the University of Florida, I had her

8

screened through a newborn genetic screening

9

project.

I have two young boys now and will have

10

them screened as well.

And I would 100 percent

11

offer them this if this was available and approved.

12

I think giving people the chance to avoid all of

13

this, or delay it, is exactly what I and others

14

with type 1 diabetes hope for.

15

to not have this on your mind all the time would be

16

very welcomed.

I think the chance

Thank you for considering my comments and

17
18

very much support movement toward approval of this.

19

Thank you.

20

DR. WEBER:

21

Speaker number 11, your audio is connected

22

now.

Thank you.

Please introduce yourself by stating your
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name and any organization that you are

2

representing, for the record.

3

DR. PHILIPSON:

Good afternoon.

226

I am Lou

4

Philipson, representing myself, a professor of

5

medicine and pediatrics at the University of

6

Chicago.

7

the pivotal trial of the anti-CD3 agent,

8

teplizumab, and receives funding from

9

Provention Bio for that study.

10

My diabetes center is participating in

I have been on the faculty here since 1988,

11

currently director of the Kovler Diabetes Center,

12

and I'm a past-president of the American Diabetes

13

Association.

14

professor of diabetes research and care, which is

15

important for this meeting because Jim Tyree was a

16

giant in the Chicago business community and

17

internationally in the Juvenile Diabetes Research

18

Foundation.

19

I'm actually the James Tyree

Jim would get up in front of thousands of

20

people fundraising for diabetes research and

21

announce that diabetes sucks, and he knew this from

22

his personal experience.

Even though he was a
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1

spectacularly successful businessperson and

2

investor, Jim suffered privately but terribly from

3

type 1 diabetes.

4

too young an age a few years ago, it was from

5

complications of type 1 diabetes that resulted in

6

renal failure and the necessity for a transplant

7

and immunosuppression.

8
9

When he passed away tragically at

But Jim's experience is sadly not unique.
Since the discovery of insulin almost exactly a

10

hundred years ago, there's never been any drug or

11

any approach that could delay type 1 diabetes for

12

even one single day.

13

it's been my dismal experience to see type 1

14

diabetes in socioeconomically and educationally

15

deprived individuals result in blindness, renal

16

failure, amputations, and early death, sometimes in

17

people in their 20's.

On the south side of Chicago,

18

We don't have to belabor the complications

19

of diabetes here, but for those people who are not

20

in a position to take advantage of the current

21

technology, the complications of diabetes remain,

22

and remain terrifying.

Even those that have the
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1

wherewithal to use the latest diabetes management

2

technology, there's still the anguish, the

3

discomfort, and the day-to-day indignities and

4

depression, due to the necessity of having to wear

5

multiple devices.
The devices can work, but at a substantial

6
7

cost financially and emotionally.

8

estimated that people with type 1 diabetes have to

9

make 300 more decisions every day than the rest of

10

us.

11

have a low blood sugar now?

12

seen several patients who are still using diabetes

13

technology from the 1980s.

14

Do I eat?

It's been

Did I just exercise?

Am I going to

Just this week, I've

Only a minority of our patients with type 1

15

diabetes are able to meet goals and take advantage

16

of the current best practices.

17

could be achieved in the onset of type 1 diabetes,

18

means a person confronting diabetes who is better

19

prepared, better able to do self-care, better able

20

to take advantage of the next technology, will be a

21

more mature person in their ability to deal with

22

diabetes.
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I have been involved with teplizumab studies

1
2

over the last several years and have closely

3

followed the studies since the drug was developed

4

almost 30 years ago here at the University of

5

Chicago.

6

eminently acceptable relative to the results.

In my opinion, the side effect profile is

For all of these reasons I strongly induce

7
8

teplizumab as a breakthrough agent for the delay

9

and possible prevention of type 1 diabetes.

10

Thank

you very much.

11

DR. WEBER:

Thank you.

12

Speaker number 12, your audio is connected

13

now.

14

name and any organization you are representing, for

15

the record.

16

Please introduce yourself by stating your

MS. BUFF:

My name is Madison Buff, and I'm

17

currently a senior at University of South Carolina.

18

I have no financial disclosures.

19

Five years ago, I was just entering my

20

junior year of high school when I was informed that

21

my test results were at a pre-diabetic level, and I

22

was set to develop diabetes.

At the time, my older
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1

brother had just been diagnosed with type 1 about

2

two years prior, and the stress it had put on him

3

and my parents made me scared for my future health.

4

While type 1 is fairly common, most people

5

do not realize the strain it puts on a family when

6

a child is diagnosed.

7

when he was around 15 years old, which is a very

8

transitional time in one's life anyways, without

9

being diagnosed with a life-changing disease.

10

My brother was diagnosed

One vivid memory I have is when my brother

11

had a low blood sugar reading which caused him to

12

go into a state of confusion.

13

he was, and when the ambulance came, he tried

14

running away, and he eventually had a seizure.

15

was a super scary moment in my life and something

16

that I never want to witness again, nor do I want

17

to happen to myself.

18

He had no idea where

It

When first hearing about the TrialNet study,

19

me and my parents were unsure if it was the right

20

decision for me.

21

mother to take two weeks off of school and work to

22

go to Vanderbilt to have the drug administered to

It was a big deal for me and my
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1

me.

2

can do to help prevent this disease for me or

3

others, we should partake in, whether I receive the

4

drug or not.

5

After much debate, we decided that anything we

Now knowing that I was administered the drug

6

five years ago and seeing, firsthand, my blood

7

sugar levels return to a normal level, and stay at

8

a normal level since then, has made me a strong

9

advocate for this drug and its promise for others

10
11

like me.
During the past five years, I have been able

12

to attend prom, graduate high school, I've moved

13

out on my own, and I'm set to graduate college in

14

3-and-a-half years this December.

15

thankful to the team that helped make this such a

16

positive experience for me and have given me the

17

opportunity to lead a normal, young adult life,

18

without constant worrying about my blood sugar

19

levels and subsequent hospital visits.

20

I am forever

I can say this drug has made me much more

21

confident in the future of my health and

22

well-being.

I hope you recommend its approval to

A Matter of Record
(301) 890-4188

FDA EMDAC

May 27 2021

232

1

give others like me more confidence in their future

2

health and well-being.

Thank you.

3

DR. WEBER:

Thank you.

4

Speaker number 13, your audio is connected

5

now.

6

your name and any organization that you are

7

representing, for the record?

8
9

Will you please introduce yourself by stating

DR. SIMMONS:
Simmons.

Good afternoon.

I am Kimber

I am speaking today on behalf of myself

10

as a physician, researcher, mother, and person

11

living with type 1 for over 30 years.

12

participated on an advisory board for Provention

13

and I am a site investigator for Provention Bio

14

stage 3 PROTECT pivotal clinical trial, and also an

15

investigator for all other NIH, industry-sponsored

16

type 1 diabetes prevention trials at our site.

17

I have

When I was 8, my mom noticed that I was

18

thirsty all the time, and our pediatrician told her

19

she worried too much and that nothing was wrong.

20

Like 90 percent of people who develop type 1, we

21

had nobody in our family with type 1.

22

later, I lost a tremendous amount of weight, and a
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1

new pediatrician told my family I needed to get

2

blood tests immediately.

3

they couldn't obtain a finger glucose with five

4

people trying to hold my finger under what appeared

5

to me as a large stapler.

6

So I was sent to Children's Hospital.

7

At the local hospital,

They weren't successful.

At Children's, they had more manpower and

8

with 7 people strapping me down to an ED gurney,

9

they counted to 3 and stuck an IV in my arm.

10

Shortly thereafter, my diagnosis of type 1 was

11

confirmed, and for two years it took my family 1 to

12

2 hours every time I had to do a finger stick.

13

My needle phobia is very real like a third

14

of the patients I see as a pediatric

15

endocrinologist.

16

over 100,000 finger pokes, 26,000 injections, 5,000

17

pump infusion set changes, and nearly 1,000 CGM

18

insertions.

19

trajectory.

20

I estimate that I have completed

My patients are on the same

I am fortunate.

Unlike the majority, I have

21

access to the best diabetes technology available.

22

Even though more people are using this technology,
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1

only 17 percent of youth and 21 percent of adults

2

in the U.S. are meeting glycemic target goals,

3

goals designed to prevent devastating complications

4

such as eye, kidney, and heart disease.
I am still relying on insulin and immediate

5
6

access to glucose to survive.

7

cutoff, I will die within hours to days.

8

make well over 200 additional decisions per day to

9

keep myself safe and functional in my roles at work

10

If my access is
I have to

and within my family.
I asked my parents, given how hard it was to

11
12

even poke my finger, would they have been given me

13

a drug like teplizumab that required IV infusions.

14

My mom looked at me in the eyes and said,

15

"Absolutely.

16

were able to delay your diagnosis by any amount of

17

time."

18

We would have made you do it if we

I have followed this drug for over 15 years,

19

first as a study coordinator for an early trial in

20

type 1 diabetes, and now my current role, site

21

primary investigator for the pivotal trial.

22

research experience mirrors the data you've seen,
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1

showing that teplizumab is overall very well

2

tolerated, has a well-defined safety profile, can

3

delay the diagnosis and burden of diabetes by three

4

or more years, and can make diabetes easier to

5

manage once a patient requires insulin.
My research also focuses on identifying

6
7

children in the community with early stages of

8

type 1, and I am committed to continued education

9

and development of screening and monitoring

10

programs so that the medical community is ready

11

when teplizumab comes to market.

12

see around 450 individuals diagnosed each year with

13

type 1.

14

is, "You could not have done anything to delay or

15

prevent diabetes."

16

At our center, we

The consistent message we give families

If teplizumab is approved, the face of

17

diabetes care and my messaging as a physician will

18

be forever changed.

19

modulating agent for treating type 1 is a necessary

20

paradigm shift towards beta-cell preservation that

21

needs to move from clinical research to clinical

22

practice.

Approval of an immune-
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Finally, as a mother of two children who

1
2

have a 1 in 20 risk of developing type 1,

3

teplizumab offers hope.

4

for early type 1 and feeling powerless if they

5

markers of islet autoimmunity, teplizumab treatment

6

offers an alternative.

Instead of screening them

I urge you to recommend that teplizumab is

7
8

approved, as this is an exciting first and a

9

necessary step toward a prevention for type 1 and

10

will forever change the lives of the over

11

60,000 children and adults that will develop type 1

12

each year in the United States alone.

Thank you.

13

DR. WEBER:

Thank you.

14

Speaker number 14, your audio is connected

15

now.

16

your name and any organization that you are

17

representing, for the record?

18

Will you please introduce yourself by stating

DR. ARGENTO:

Thanks.

I'm Dr. Nicholas

19

Argento.

I have served on an ad board for

20

Provention Bio, but that's my only connection.

21

an adult endocrinologist and a diabetes technology

22

director at Maryland Endocrine, where I specialize
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1

in treatment of type 1 diabetes, and I, myself,

2

have had type 1 diabetes for 53 years, and I would

3

like to reiterate and have people consider what the

4

diagnosis of type 1 really means.

5

of the stethoscope on this.

6

progress, but we're not there yet.

I'm at both ends

We've made a lot of

So first of all, every meal is a complex

7
8

math equation and it's not arithmetic counting

9

carbs.

It's more like chaos theory.

Adam Brown

10

counted 42 different things that he thought

11

affected the blood glucose; I think he actually

12

oversimplified it.

13

So with this math equation, if too little is

14

given, the blood glucose shoots up.

15

could develop brain fog as it's called, fatigue,

16

poor work performance, and long term would risk

17

damage to their eye, kidney, nerve, heart, and

18

also, if pregnant, an unborn child.

19

The person

Too much or a mistimed injection causes

20

hypoglycemia, which can make your heart run like

21

you've just run a marathon, your brain feel like

22

Jell-O, often followed by exhaustion.
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1

associated with accidents, falls, embarrassment,

2

impaired job performance, violence, resisting

3

arrest, seizure, and potentially death.
I've, unfortunately, had to sign a death

4
5

certificate for a young woman who never woke up

6

after a miscalculation and have lost 10 patients to

7

hypoglycemia; most of them prior to CGM.

8

personally had near-death situations from

9

hypoglycemia multiple times, but not since starting

10
11

I've

on CGM.
CGM's great, but that brings me to another

12

point, which is access.

Most Americans of working

13

age are a pink slip or a 26th birthday away from

14

losing access to affordable healthcare, and the

15

staggering cost of diabetes care is unsustainable

16

in that situation.

17

Lastly, as others have talked about, the

18

mental toll of type 1 diabetes on the person and

19

their support people can be staggering.

20

gone more than an hour during my adult life not

21

thinking about my blood sugar and what I needed to

22

do about it.

I haven't

The rates of sleep disturbance,
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1

depression, anxiety, marital discord, job

2

dysfunction, eating disorders are all greatly

3

increased in people with type 1 diabetes.
Beta cells are golden.

4

Those who still make

5

insulin are much easier to manage with far fewer

6

fluctuations.

7

diagnosis would delay the chaos that I've

8

described, but more importantly would offer us the

9

ability to screen and effectively prevent this

Delays of 2 or 3 years in a

10

devastating illness.

I've been lucky, but many of

11

my patients haven't.

I urge you to please

12

recommend approval of this agent.

13

your attention.

Thank you for

14

DR. WEBER:

Thank you.

15

Speaker number 15, your audio is connected

16

now.

17

your name and any organization that you are

18

representing, for the record?

19

(No response.)

20

DR. WEBER:

Speaker number 15, you may be on

MS. CLOSE:

Yes.

21
22

Will you please introduce yourself by stating

mute.
Hello.
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1

Close from Close Concerns, and diaTribe, and dQ&A.

2

I have had type 1 diabetes nearly 35 years.
Thank you again, FDA, for enabling people

3
4

with diabetes to share our views today, with a big

5

appreciation for the advisory committee for all

6

your service in CDER and all the brilliant minds

7

that work there, particularly through this time of

8

this global health tragedy.
This is Jackie Tait, who's going to be

9
10

talking with me today, a healthcare researcher at

11

dQ&A.

12

MS. TAIT:

We'd also like to give thanks to

13

the thousands of people with diabetes who help dQ&A

14

explain their views, and we thank the 1,078 people

15

who responded to our survey last Friday.

16

MS. CLOSE:

That's right.

Thank you.

I'm

17

going to our slide on disclosures.

The sponsor is

18

one of about a hundred organizations who subscribe

19

to our newsletter at Close -- well, dQ&A doesn't

20

have any disclosures.

21

slide about our organizations, and the next slide,

22

and I'm going to hand it over to Jackie here.

That's just a background
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dQ&A

2

invited 3300 people with type 1 diabetes to take

3

this survey last Friday.

4

reflect on how two extra years before starting on

5

insulin would have affected their lives.

We asked respondents to

6

We show the result of the net score.

That's

7

the difference between those who strongly agree and

8

those who strongly disagree with each statement.

9

This shows the balance of opinions and sentiments

10

within the panel, and we think this is important

11

for you to know.

12

Notable perceived benefits include more time

13

to prepare for the disease, learning how to take

14

care of oneself, and engage a healthcare team.

15

These are so important.

16

smaller scaled share of respondents with type 1

17

diabetes feel they would have been in less danger,

18

had an easier time accepting their new normal, and

19

experience less stress.

20

Additionally, a slightly

From a survey of our panel in January 2020,

21

we know that roughly 22 percent of those with

22

type 1 were diagnosed during an emergency room
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1

visit.

2

and 47 percent strongly agreed, selected a 9 or a

3

10, that a 2-year delay would have helped them

4

avoid a trip to the ER, with a net score of

5

29 percent.

6

Of this group, 201 people took the survey

These are slides breaking out the data that

7

we couldn't show here.

8

media in a few minutes with the hashtag EMDAC,

9

E-M-D-A-C.

10

It will be posted on social

Thanks, EMDAC and all the FDA.

MS. CLOSE:

What we wanted to do here is

11

just to really convey the heterogeneity of the

12

population of people with type 1 diabetes, and it

13

might seem like we're all doing really well a lot

14

of the time.

15

hard, and you can see from this data all of the

16

difficult pieces we're going to skip through and

17

keep going, just through the final slides.

18

Taking insulin is really, really

We know that there are a bunch of issues

19

that the committee is going to carefully consider,

20

and one of them have been raised today.

21

appreciate very much the commitment to registries

22

in particular.
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There are issues in the ecosystem as well.

1
2

If we could just say, we recognize that this

3

mandate is to assess the clinical benefits versus

4

the risks, and sometimes that's really hard.

5

due to all the work by FDA, and researchers, and

6

multiple organizations, I believe a cure can be

7

seen this side of my lifetime.
I echo Dr. Pettus, we're not going to get

8
9

But

[indiscernible] in diabetes -- and a cure does

10

start with a paradigm shift like this.

The unmet

11

needs of people, again, may not look hard.

12

the most dangerous drug in the world.

13

much for your consideration today.

We take

Thank you so

14

DR. WEBER:

Thank you.

15

Speaker number 16, your audio is connected

16

now.

Will you please introduce yourself by stating

17

your name and any organization you are

18

representing, for the record?

19

(No response.)

20

DR. WEBER:

21

(No response.)

22

Let me move on to speaker 17 then.

Speaker 16, you may be on mute.
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Speaker 17, your audio is connected now.

1
2

Please introduce yourself by stating your name and

3

any organization that you are representing, for the

4

record.

5

DR. ZELDES:

Good afternoon.

Thank you for

6

the opportunity to speak today.

On behalf of the

7

National Center for Health Research, I am Dr. Nina

8

Zeldes, a senior fellow at the center.

9

scientific data to provide objective health

We analyze

10

information to patients, health professionals, and

11

policymakers.

12

or medical device companies, so I have no conflicts

13

of interest.

14

We do not accept funding from drug

Let's focus on the data and look at

15

efficacy.

16

with the study sample.

17

many adult patients in the teplizumab group as in

18

the placebo group.

19

progression to type 1 diabetes is slower in adults

20

than children, this could have biased the data in

21

favor of the drug.

22

FDA scientists note substantial problems
There were over twice as

Since the expected rate of

Also, the patients receiving the drug had a
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1

lower baseline BMI-Z than those receiving the

2

placebo.

3

higher risk of progression to type 1 diabetes, this

4

imbalance in BMI-Z could also have biased the

5

results in favor of the drug.

6

Since those with a higher BMI-Z are at a

These studies' shortcomings are even more

7

worrisome since the sample was small.

Only

8

44 patients took the drug in trial TN-10.

9

a very small sample for a drug that may potentially

This is

10

be given to a large patient population, and more

11

than 97 percent of those patients were white,

12

making it impossible to know if the drug has

13

benefits for non-white patients, who would be

14

likely to use them.

15

Shouldn't a lack of non-white diabetes

16

patients be unacceptable to you and the FDA?

17

Now, let's talk about safety.

Most of the

18

safety data [inaudible – audio gap] -- diagnosed

19

with type 1 diabetes, not the proposed indication

20

of those at high risk.

21

substantial differences between patients with type

22

1 diabetes and those at high risk.

As FDA points out, there's
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1

the drug has the potential to cause

2

immunosuppression, which could increase the risk of

3

infection.

4

In fact, in the full safety sample, serious

5

adverse events of infection occurred in 3.4 percent

6

of patients given the drug compared to 2 percent of

7

placebo patients.

8

difference in diabetic ketoacidosis between those

9

given teplizumab and those given placebo, with

There was also a notable

10

18 patients in the full safety sample for the drug

11

versus one placebo patient in the same sample.

12

agree with FDA scientists that this difference is

13

unlikely to be due to chance.

We

One more thing, the Kaplan-Meier data show

14
15

that the main benefit was that fewer patients

16

progressed to type 1 diabetes in the first year.

17

The drug did not have significant benefits after

18

that.

19

isn't better data worth waiting for, based on

20

larger, more diverse samples of at-risk patients?

21

Please keep these issues in mind as you vote today.

22

Thank you for your time.

That is a very modest benefit, and therefore
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1

DR. WEBER:

Thank you.

2

Speaker number 18, your microphone is active

3

now.

4

that you are representing, for the record.

5

Please state your name and any organization

MR. HITCHCOCK:

Hi.

My name is Jeff

6

Hitchcock.

7

with Diabetes, but I am speaking on behalf of

8

myself as the parent of a child with type 1

9

diabetes.

10

I run an organization called Children

A day without the burden of type 1 diabetes;

11

a week without the burden of type 1 diabetes; a

12

month without the burden; a year without the

13

burden; two years; perhaps three, perhaps all years

14

without the burden of type 1 diabetes, this is the

15

promise of teplizumab.

16

September 3 1989 was the last day without

17

the burden of type 1 diabetes for my daughter,

18

Marissa.

19

the burden of type 1.

20

that you know so well, finger stick, glucose

21

monitoring; so easy to say, but so challenging on

22

fingers so tiny the lancet might hit bone;

She enjoyed 24 months and 3 days without
Then began the daily burdens
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1

injections of insulin that I diluted 10 to 1

2

because her tiny body needed so little; squirting

3

cake frosting into her mouth to stave off a seizure

4

due to a severe low blood sugar, as you can see in

5

the photo.

6

These are burdens that few toddlers and

7

parents know, and burdens no toddlers and no

8

parents should ever know.

9

our family's journey with type 1 diabetes, science

10

can ensure that another family is not saddled with

11

the burdens that we bear.

12

For the first time in

Another toddler can touch their mother's

13

face without the numbness caused by

14

repeated [inaudible – audio gap].

15

can run on the playground without worrying about

16

falling and breaking their insulin pump.

17

teenager can go to prom without feeling embarrassed

18

when their continuous glucose monitor alarms.

19

Another college freshman can meet their new

20

roommate without needing to explain what emergency

21

glucagon is.

22

the burden.

Another child

Another

More people can simply live without
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I urge FDA to approve teplizumab for the

1
2

delay or prevention of type 1 diabetes.

If you can

3

lessen the burden, delay the burden, and perhaps

4

even prevent the burden, you must do so.

5

you.

Thank

6

DR. WEBER:

7

We're going to give 30 seconds to try to

8
9

locate speaker 16.
CDR BONNER:

10

DR. WEBER:

11

CDR BONNER:

12
13

Thank you.

If not, we will move on.
I think this is a duplicate.
Okay.

Thank you.

Thank you.

Clarifying Questions (continued)
DR. WEBER:

Okay.

The open public hearing

14

portion of this meeting is now concluded, and we

15

will no longer take comments from the audience.

16

do have time for clarifying questions that remain

17

to the sponsor and possibly to the FDA.

18

ahead and start that portion, if I may.

19
20
21
22

We

Let me go

We're going to pick up where we left off
before with Dr. Martha Nason.
DR. NASON:

Thank you.

I admit my questions

have shifted over the time, but that's probably for
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1

the best.

The two things I'm struggling with right

2

now that I think the sponsor could perhaps help me

3

are, for one, the fact that there's a clear need,

4

and yet they were unable to enroll their original

5

number of people, and the people they did

6

enroll -- sorry, there's an echo there.

7

(Reverberation.)

8

DR. WEBER:

Your computer volume might be

DR. NASON:

No, the computer's definitely

9

on.

10
11

off.

12

CDR BONNER:

13

DR. WEBER:

14

We'll come back.

15

(Pause.)

16

DR. WEBER:

17

Hi.

This is LaToya, the DFO.

Let me ask you to mute for now.

Can anybody from the technical

side assist with this?

I think we're okay.

18

Dr. Nason, have you sorted out the audio?

19

DR. NASON:

I'm not sure.

21

DR. WEBER:

Yes.

22

DR. RAMOS:

Excuse me.

20

Is this any

better?
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We have a

3

number of after-the-break questions that we would

4

like to address, unless you would prefer that we

5

continue with clarifying questions.
DR. WEBER:

6

I'm sorry.

I thought we had

7

time reserved for additional clarifying questions

8

for the sponsor.

9

DR. RAMOS:

Okay.

10

DR. WEBER:

Okay.

11

Dr. Nason?

12

DR. NASON:

13
14

Thank you.

Thank you.

Let me try this

again.
So the first question was, given the clear

15

need, the difficulties in enrolling, I was

16

wondering if the sponsor could discuss that just

17

very briefly, the expected population for this

18

drug, for it to be approved, and whether the

19

inclusion criteria from this study would be the

20

same, and therefore whether there would be enough

21

people really there.

22

Then the other question I have that I'm
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1

struggling is while everyone seems to agree there

2

is evidence that this drug is preventing the

3

diagnosis of type 1 diabetes, since there is also

4

more DKA in the later studies, which of course is

5

stage 3, and yet DKA is often a herald of the

6

diagnosis, I am sort of struggling to reconcile

7

those pieces.

8

possibility that this drug could be masking

9

symptoms and making it harder to get diagnosed, in

And I was wondering if there's any

10

a sense, more than affecting the underlying

11

disease.

12

One thing that might help me is if you had

13

any data on the split between the two arms as far

14

as whether people were diagnosed with symptomatic

15

emergency visits versus routine blood draws, where

16

they were found to have moved into stage 3, or

17

anything else that might shed light on whether

18

there could be a difference in the symptomatic rate

19

more than in the actual disease progression;

20

something that could explain the higher DKA in a

21

group that is being otherwise put on

22

[indiscernible].

Thank you.
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Let me address the first

2

question, but I want to make sure I understand what

3

I'm addressing.

4

The first question was the enrollment in

5

TN-10, that it had a prolonged enrollment.

6

question about future trials?

7

DR. NASON:

No.

Was the

If you could just explain

8

to me why you were unable to enroll the original

9

number of people you wanted given the clear need

10

that has been expressed, similar

11

[indiscernible] -- if that's a very small group

12

that would qualify as being in stage 2 as

13

identified, and how you see that rolling out where

14

the drug's approved, or would you expect people

15

might use it early in stage 3 off label?

16

DR. RAMOS:

In the clinic, we envision that

17

the patients who would be available for teplizumab

18

would be those with a familial relationship and it

19

would be patients who would be coming from

20

screening programs that currently exist.

21

think that having an available treatment, as we

22

heard today from a number of the open public
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1

presentations, would increase the screening and

2

awareness, and would facilitate the availability of

3

such patients for future trials.

4

That, I think, is what we would hope would

5

happen, and we have a number of studies, as we

6

outlined, that we're very interested in conducting

7

to address additional information that we know that

8

we and the community would like to address.

9

With regards to the second question about

10

the DKA, we, ourselves, are also unclear about this

11

quite an imbalance in the onset.

12

stage 3.

13

with what we know about the mechanism of

14

teplizumab, which is to protect beta cells.

15

It's only in

It was not seen in TN-10.

It does not go

We have done an extensive review of every

16

single one of the DKA cases, and I would like to

17

call on Dr. Edelman, because he was one of the

18

experts that we relied upon to help us look at

19

these cases and see if there's something that we

20

can glean from them.

21

Dr. Edelman?

22

(No response.)
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1

DR. RAMOS:

2

(No response.)

3

DR. RAMOS:

Is Dr. Edelman --

4

DR. WEBER:

For the purpose of time, let

5
6
7

You're on mute, Steve Edelman.

me -DR. EDELMAN:
down my mic.

You know what?

Someone turned

Can you hear me now?

8

DR. WEBER:

Yes.

9

DR. EDELMAN:

Okay.

I'll make this as quick

10

as I can.

11

sponsor does acknowledge the imbalance, and I was

12

asked to look at these cases in detail.

13

obvious reminder that these cases of DKA were in

14

stage 3 studies, not for the indication being

15

requested, which is stage 2 where DKA and severe

16

hypo do not exist.

17

It's an important question, and the

It's an

Now, it's important to understand that these

18

stage 3 studies were conducted over the past

19

20 years in three continents, in countries like

20

India, Poland, Ukraine, Czech Republic.

21

subjects had very poor access to insulin and

22

glucose monitoring.

These

In fact, the mean A1c for
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1

these patients developing DKA was almost 12 percent

2

and as high as 17 percent, representing average

3

blood sugars over the previous 3 months, 3[00] to

4

450.

5

They weren't very typical causes of DKA.

I

6

went through each one in detail, due to infection

7

such as dengue fever, UTIs, adherence with insulin,

8

pump malfunction, lack of knowledge about sick-day

9

rules, and none of these episodes of DKA were

10
11

euglycemic.
So after reviewing all these cases, it looks

12

like the time period between the exposure to the

13

drug and the mean onset of the first DKA was

14

10 months, with a range of 85 days to 681 days, and

15

these patients just had very poor control, with one

16

individual having 6 episodes of DKA.

17

The last thing I'll say is that could be

18

somewhat comforting to the panel, is that, as

19

you've heard, there's an ongoing study called

20

PROTECT, where they have been recruiting patients

21

in stage 3, very similar to these older studies.

22

And they randomized 163 patients with a 2 to 1
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1

randomization, and the external data safety

2

monitoring board, at their last look at the safety

3

data in March, showed that neither group, placebo

4

or the teplizumab group, had any episodes of DKA.

5

DR. WEBER:

Alright.

Thank you.

6

If I may ask a question --it's

7

Dr. Weber -- of Dr. Ramos, there's a comment in the

8

talk about 64,000 new cases of type 1 diabetes.

9

Ideally, the patients who would be eligible for

10

this drug would be screened, and those would be

11

relatives of patients with type 1.

12

Do we know what percent of that 64,000 or

13

how many are familial based and how many are

14

actually non-familial based as it relates to

15

looking at the overall benefit-risk?

16

DR. RAMOS:

Yes, 85 percent of newly

17

diagnosed individuals have no familial

18

relationship.

19

DR. WEBER:

Okay.

So we're talking about a

20

number which is much smaller in terms of familial

21

based in terms of eligible patients.

22

The next question is from Dr. de Lemos.
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I have two questions for the

2

sponsor.

3

described as an NIDDK phase 2 study.

4

interested to hear more about how this became a

5

registration trial and positive as a phase 3, given

6

its size.

7

The publication for the trial is
I'm

Then I'd also like information about -- I

8

understand that most of the cases were

9

asymptomatic, but it appears that the diagnosis of

10

diabetes is driven by the performance of OGTT tests

11

in asymptomatic individuals.

12

first 3-month spike.

13

the people who developed diabetes in the placebo

14

group and whether they all went on insulin.

15

You can see that

I'd like to know more about

We've already seen that the A1c's are not

16

different, but what evidence do you have that they

17

developed treated diabetes over the course of the

18

follow-up period?

19

DR. RAMOS:

Let me address the first

20

question about the study being sponsored by NIDDK

21

and conducted by TrialNet.

22

presentation, Provention acquired teplizumab in

As was seen in the

A Matter of Record
(301) 890-4188

FDA EMDAC

May 27 2021

259

1

2018, and this study had been ongoing since 2011.

2

So when the study read out, the results were privy

3

to the sponsor, and given the results you saw

4

today, with a significant 2-year delay in T1D, we

5

approached the agency, and we discussed the

6

potential for this drug for a submission and/or a

7

breakthrough therapy designation.

8
9

So at the end of 2019 and through 2020, we
had been discussing the nature of the data, the

10

strength of the data, the availability of

11

confirmatory information, and thus, this is the

12

nature of our application.

13

With regard to the second question about

14

patients in TN-10 who were diagnosed with type 1

15

diabetes, every patient in TN-10 had to have two

16

consecutive OGTT tests for the diagnosis of T1D,

17

however, a number of them did present with

18

symptoms.

19

confirmed with OGTT tests.

But ultimately, the diagnosis had to be

20

Did that address your question?

21

DR. DE LEMOS:

22

Kind of.

And were they all

treated immediately within insulin after diagnosis
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1

or was the clinical treatment -- because again, we

2

don't see any A1c differences, as Dr. Nathan said,

3

which the question is, are there clinical

4

differences other than the test result that was

5

protocol mandated; evidence of the clinical impact

6

of the OGTT diagnosis in the placebo group who were

7

diagnosed with diabetes but there may be lead-time

8

bias?

9

period of time after had they not gotten the OGTTs.

They may not have been diagnosed for some

10

DR. RAMOS:

11

DR. HEROLD:

Dr. Herold will address this.
Yes.

Thanks for the question.

12

It's a difficult one to answer, because as was

13

pointed out, when individuals met the endpoint,

14

they were no longer followed in the TN-10 study.

15

Now, I can tell you that all the patients

16

who were diagnosed with diabetes, that we know

17

about, were treated with insulin after they were

18

diagnosed.

19

a pretty hard endpoint.

20

OGTTs, I can say in my own experience, I don't know

21

of anyone who then goes back to complete normal.

22

So I think that's a fairly robust endpoint.

The diagnosis of diabetes is, in fact,
To have two diabetic
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DR. WEBER:

2

Next is Dr. Low Wang.

3

DR. LOW WANG:

4
5
6
7

Okay.

261

Thank you.

Actually, I don't have my

hand up.
DR. WEBER:

Okay.

Let me turn to

Dr. Becker.
DR. BECKER:

Hi.

Good afternoon.

I had a

8

question for Dr. Ramos or Dr. -- the clinical

9

person for the sponsor.

As a rheumatologist, I'm

10

very interested in cytokine release syndrome.

11

remember hearing about some of the treatment

12

options that had been undertaken in order to treat

13

that, and was curious if in any of the trials,

14

there was a premedication protocol put in place;

15

and if not, is that something that you considered

16

as the sponsor to recommend in your package for

17

this treatment?

18

DR. RAMOS:

Yes, Dr. Becker.

I

In the

19

clinical studies, there is premedication that is

20

protocol-specified, at least for the first 5 days,

21

that includes non-steroidals and antihistamine.

22

So patients do receive the premedication for
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1

the first 5 days, and can be continued if

2

indicated.

3

infusions, if the patient continues to have

4

symptoms, then the same premedication can be

5

continued.

6

specify that the same protocol that was followed in

7

the clinical trial should be applied in the clinic.

8
9
10
11
12
13
14

During the infusions or after the

And indeed, if approved, the label will

DR. BECKER:

Great.

Thanks for the

clarification.
DR. WEBER:

Next I think, before the break,

previously Ms. McCollister.
Do you have a question you wanted to ask the
sponsor?
MS. McCOLLISTER:

Hi there.

Anna

15

McCollister.

16

and the impact of them in the long term for a

17

couple of reasons.

18

I did.

Yes.

I am curious about the AEs

Given these trials, or the trials for this

19

compound in a population that has been going on for

20

quite some time, do we have any long-term data

21

about the implications on side effects long term?

22

I know that in most of the cases, everything
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1

resolved after therapy, the cycle was complete or

2

it was discontinued, but has been there been any

3

long-term follow-up, especially considering the

4

potential risk for cancer and other types of

5

diseases?

6

DR. RAMOS:

The median follow-up on the five

7

studies in the pooled analysis is approximately

8

2.5 years.

9

by Dr. Herold that had a 7-year follow-up, and he

10
11

We do have a study that was conducted

will explain the safety profile in those patients.
DR. HEROLD:

Yes.

The AbATE trial that was

12

conducted by the Immune Tolerance Network enrolled

13

77 people, and we brought individuals back for

14

follow-up.

15

as an investigator-initiated study, and the

16

follow-up involved 43 of those patients who

17

actually showed up in person, 31 in the

18

teplizumab-treated arm and 12 in the controls.

19

Now, I have to admit that this was done

There were no malignancies reported.

The

20

patients were asked about serious adverse events

21

and hospitalizations.

22

reported, no increased risk of infection.

There were no malignancies
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1

were mild respiratory and other infectious

2

complications, but those were similar across the

3

treatment group.

4

that the

5

to follow these patients.

I think what's important here is

sponsor has a plan to conduct a registry

MS. McCOLLISTER:

6

Then I have one follow-up

7

question about -- thank you for that,

8

Dr. Herold -- one question, a follow-up question,

9

about DKA.
Dr. Edelman mentioned that there seemed to

10
11

be some difference in the onset of DKA amongst

12

geographies, depending on study location.

13

wondering if there was any data to show how that

14

works, because it was a little disconcerting when I

15

saw that there were that many episodes of DKA in

16

people who are being given the drug for prevention,

17

given the ability that we have to track glucose

18

levels at home, do ketone tests, et cetera.

19

could be potentially important, given this is the

20

U.S.

21
22

DR. RAMOS:

Yes.

I was

That

We are unclear about the

differences between placebo and teplizumab.
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If I may, could I ask Dr. Steve Edelman to

1
2

provide his insight?

3

DR. EDELMAN:

Yes, Anna.

It's a good

4

question, and it had people scratching their heads

5

in the beginning.

6

more data.

I can give you just slightly

I mentioned these other countries and

7
8

continents and, as you know, these studies were

9

quite old.

And the clinical care of patients, once

10

they got their infusion, went back to their usual

11

care.

12

they had very poor access, once again, to insulin,

13

to glucose monitoring, to education, to healthcare

14

professionals that, quite frankly, had a lot of

15

knowledge about type 1.

When I looked at each individual patient,

16

Now, most of the DKA cases came from India,

17

the vast majority, and in those earlier studies, as

18

was spoken about earlier, they had several

19

different dosing regimens in these centers.

20

they looked at different doses, the different

21

length of infusions, from 6 to 14 days.

22

of these centers in India, where the DKA rates
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1

occurred, there was randomization 3 or 4 to

2

teplizumab, to 1 placebo.

3

I think that is probably, at least in my

4

opinion, looking at the data, the most plausible

5

explanation of why there's an imbalance.

6

can say is, just as we see in the United States

7

today, some patients had access to better care than

8

others.

9

mentioned a few minutes ago, was extremely high,

10

And the A1c in these patients, as I

and these patients just were not cared for.

11

DR. WEBER:

12

I appreciate that.

Okay.

DR. EDELMAN:

14

DR. WEBER:

16

Thank you, Dr. Edelman.

We have to move on.

13

15

But all I

Okay.
Dr. Cooke, I think you had a

comment on the existing item that we're discussing.
DR. COOKE:

Yes, just following up on what

17

Ms. McCollister had been asking about long-term

18

effects.

19

When I look at the risk profile of the

20

monoclonal OKT3, which presumably has a very

21

similar mechanism of action of teplizumab, it does

22

list malignancy and lymphoproliferative disorders.
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1

So I'd be interested to hear from the sponsor about

2

why they feel that teplizumab doesn't have that

3

long-term risk and where their confidence would

4

come for that.

5
6

DR. RAMOS:

I'm going to ask our chief

scientific officer, Francisco Leon, to cover this.

7

DR. LEON:

Hi.

This is Francisco Leon,

8

chief scientific officer.

9

between OKT3, which was a murine-depleting antibody

We need to distinguish

10

that engaged the depletion of T cells and led to

11

immune suppression of the doses used in renal

12

transplantation.

13

teplizumab.

14

That's very, very different from

Teplizumab is mutated in the Fc fraction of

15

the antibody.

16

It does not lead to T-cell depletion.

17

used as a short course of therapy, is not an immune

18

suppressive agent as demonstrated by the lack of

19

opportunistic infections in the trial.

20

behaves as an immune modulatory agent without

21

long-term sequelae on the immune system.

22

It does not engage effector cells.

DR. COOKE:

Okay.

Thanks.
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helpful.

2

DR. WEBER:

3

I think Dr. Munir, you had a question before

4

the break.

Do you still have that question?

DR. MUNIR:

5
6

Great.

Yes.

It's been asked though, so

I'll pass.

7

DR. WEBER:

Okay.

8

I think next is Dr. Nathan, David Nathan.

9

DR. NATHAN:

Yes.

Great.

Thank you.

This is David

10

Nathan.

11

this topic that Dr. Nason brought up, and that is

12

to understand better why there was such reluctance

13

or such difficulty.

14

recruited for, that is the TN-10, over a fair

15

amount of time, and there were very few people who

16

were recruited.

17

eloquent, really moving, testimony that we heard

18

from parents and from patients with type 1 diabetes

19

previously.

20

I have two follow-up questions.

One is

This was a study that was

And that is at odds with the

So I think that's going to be important to

21

understand better, and I wonder if the sponsor

22

would comment on that.
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The second one is actually more, I think,

1
2

substantive, and that is every time Dr. Edelman

3

describes these DKAs, I get more concerned.

4

Because of the small size of the TN-10 study, I

5

believe that we're being asked to look at all the

6

confirmatory data as being important, not only for

7

confirmation of mechanism, but also that's where

8

most of the safety data are, I believe.
Whether the study was done in India, or

9
10

Poland, or the U.S., or wherever, it was a

11

randomized, double-blinded study; is that not

12

correct?

13

and double-blinded.

14

still, why there was more DKA in the active

15

treatment group, and I think that's of actually

16

considerable concern.

All of those five studies were randomized

DR. RAMOS:

17

So I've yet to understand,

Dr. Nathan, I'll address the DKA

18

first.

Just to come back, the BLA is for the

19

population of the at-risk.

20

stage 3 where the DKA patients were observed.

21

let's please make sure that we make that

22

distinction.

The TN-10 study was not
So

Also, we are committed to continuing
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1

to follow DKA in a postmarketing, registry study,

2

to really understand if there is a true

3

relationship between teplizumab and the onset of

4

DKA.

5
6
7

We have that commitment.
I'm going to ask Dr. Herold to discuss the

difficulty in enrollment in TN-10.
DR. HEROLD:

Yes.

I guess I would point out

8

one thing, is that enrollment into type 1 diabetes

9

prevention trials is always challenging, frankly.

10

We do need to find individuals and there's a

11

screening process that occurs.

12

I think, though, the main reason here is

13

that there's never been a drug that could prevent

14

or delay type 1 diabetes, period.

15

were considering the risks and benefits, it was an

16

experimental study at that point, and they didn't

17

have convincing evidence, prior to doing this

18

study, that the disease would be delayed or

19

prevented.

20

DR. NATHAN:

Okay.

So when families

So if I can follow up

21

with a question.

So the sponsor noted that they

22

have a number of studies that they'd like to
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conduct going forward.
What are your thoughts about the potential

2
3

for recruiting for those once the drug is approved?

4

I mean, if those studies are going to be placebo

5

controlled -- or will they be placebo controlled, I

6

guess is the question, the studies that are

7

envisioned in the future?
DR. HEROLD:

8
9

Is that question to me,

Dr. Nathan?
DR. NATHAN:

10

Well, the sponsor said that

11

there were a whole bunch of studies that were

12

envisioned going forward to try to answer

13

questions.

14

that you had initially, if the drug is approved,

15

will it be more or less difficult to recruit to

16

subsequent studies, given how much difficulty there

17

was in recruiting for this one?

I'm just wondering, given the struggle

DR. RAMOS:

18

I think the availability of a

19

new therapy that has the potential for the delay

20

would increase awareness and would increase the

21

likelihood of patients participating in future

22

trials.

The nature and design of those trials have
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1

to be developed, but we clearly have the desire to

2

continue increasing our knowledge with respect to

3

these patients and other questions that are still

4

to be addressed, given the results of the TN-10 and

5

that are hypothesis generating.

6

DR. WEBER:

Yes.

This is Dr. Weber.

Just

7

to follow up on Dr. Nathan's comment, there's an

8

issue of equipoise, obviously, and applying it to

9

these patients and subjects, potential subjects.

10
11
12

Dr. Konstam had a comment, if I can go to
Dr. Konstam.
DR. KONSTAM:

Yes.

No, it was related to

13

the OKT3 comment.

I just was going to say, I'm

14

sure that experience was predominantly or wholly in

15

the transplant population, which of course is

16

immunosuppressed, where that's not the case here.

17

I do have one safety question.

18

DR. WEBER:

19
20

If you can be very brief; yes,

go ahead.
DR. KONSTAM:

I just was wondering about the

21

neutropenia, because I don't get a sense of the

22

magnitude of it.

I guess what we saw is that
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1

23.9 percent versus 11.8 percent of the treatment

2

versus control had a diagnosis of neutropenia.

3

cutoff for lab testing was a thousand.

4

wonder how many of that 23.9 percent, or a

5

thousand, what was the spectrum of neutropenia that

6

was seen?
DR. RAMOS:

7

Yes.

The

So I just

The vast majority of

8

neutropenia, there were 40 percent in the

9

teplizumab arm and were grade 1 or grade 2; 5 or

10

40 percent is grade 3.

11

DR. KONSTAM:

12

DR. RAMOS:

13

DR. KONSTAM:

14

DR. RAMOS:

15

I'm sorry?
I'm not familiar with grade 3.
Oh, grade 3.

DR. KONSTAM:

I'm sorry.

The

Okay.

So you said that was

5 percent?

18
19

What is grade 3?

grade 3 is defined as less than 1,000.

16
17

I'm sorry.

DR. RAMOS:

Let me bring up the slide.

Hold

DR. WEBER:

We're actually running out of

on.

20
21

time.

We have one more public comment, but if you

22

can do it very briefly, and then one more question.
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Go ahead.
DR. RAMOS:

I just want to show the slide

3

here, that the vast majority of neutropenia were

4

grade 1 and 2.

5

Dr. Weber, we have a number of

6

after-the-break questions, if you would like us to

7

address them.

8

DR. WEBER:

9

DR. KONSTAM:

10

that slide a second?

11

I'm sorry.

12

I'm sorry?
Can I just point out about
Can you just go back to it?

Well, there were 39 patients in teplizumab

13

versus 6 in control, who, as I understand it, had

14

neutrophil counts less than a thousand.

15

think that does raise some concern.

16

hadn't been mentioned before.
Okay.

Alright.

I just

That really

17

DR. WEBER:

Thank you.

18

We're going to take one or two more

19

questions.

20

with regard to discussion questions, so we're

21

already behind a bit.

22

We're running up against the time limit

I'll turn to Dr. Brittain briefly.
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My question kind of

2

echoes what several other people are saying.

3

we've heard that only 15 percent of the new

4

diagnoses have a family history, is the company

5

envisioning trying to market this drug more

6

generally than not?

7

realistic, and feasible to screen a broad

8

population that doesn't have that family history

9

and make it available.

10

Since

I don't know if it's possible,

I wanted to understand what your intent was

11

in terms of that family history question, does it

12

have to be in the family history or not?

13

DR. RAMOS:

Yes, that is our goal, because

14

when an individual has two or more autoantibodies,

15

their risk of progression is the same whether

16

they're from a family or from the general

17

population.

18

believe, no restriction between family members and

19

the general population.

20

Therefore, there should be, we

We are committed to enhancing awareness and

21

education to increase screening.

22

our chief scientific officer, Francisco Leon, to
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1

explain our program for general population

2

screening.

3

DR. LEON:

Yes.

The technology for

4

autoantibody screening has improved.

5

affordable, and it's being implemented both at home

6

and at physicians' offices.

7

Europe that have general population screening.

8

It's coming to the U.S.

9

screening in states like Colorado, the ASK program.

10

It's now very

There are countries in

We have general population

Most recently, JDRF has started the T1Detect

11

general population screening program, where the

12

cost of the entire panel is only $55; subsidized,

13

only $10 out-of-pocket.

14

awareness and these advances in screening, we will

15

implement general population screening at a larger

16

scale once there is a good reason to screen, which

17

will be to delay clinical T1D.

So we believe with

18

DR. WEBER:

Okay.

19

I'm going to have to conclude the clarifying

20

questions.

We have one more speaker, speaker

21

number 16 from the public forum who has now been

22

located and wishes to speak.
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Can we confirm that?

2

MS. ROTH:

3

DR. WEBER:

4

MS. ROTH:

Yes.
Okay.
Sure.
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Thank you so much.
Please state your name.
My name is Christina Roth.

5

I'm the chief executive officer and founder of the

6

College Diabetes Network, CDN.

7

non-profit organization serving and advocating on

8

behalf of young adults with diabetes.

9

financial relationship with the company.

CDN is a leading

I have no

First, I'll thank you for making the time to

10
11

come back to me and for your team's efforts

12

troubleshooting audio issues to still allow me to

13

speak.

14

nuances of studies and data, and something like

15

this is just so critical to understand the impact

16

that this will have in the real world on patients

17

like myself, and the risks, the real-world risks,

18

that are associated with not giving it approval; so

19

thank you.

20

It can be so easy to get lost in the

It's my privilege to be here today to speak

21

with you about the unique perspective of a newly

22

diagnosed young adult with diabetes, something that
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1

we see far too often.

2

here as a person living with diabetes and, for me,

3

today boils down to hope; hope that I can have

4

children who won't have to live with the disease;

5

hope that if they were to inherit diabetes, that we

6

could do something about it; and hope that I won't

7

ever need to carry around the guilt of passing

8

diabetes on as a legacy to my children; and

9

ultimately, hope from more time of now and later in

10
11

But as I mentioned, I'm also

life.
Every year, we work with young adults who

12

have just had their worlds turned upside down, that

13

they've just graduated high school, charted out

14

their future, moved out, they're exploring who they

15

are and what they want, and they're suddenly

16

blindsided by diabetes.

17

It's a diagnosis that they never saw coming.

18

It threatens their mental health, their cognitive

19

abilities, their independence, and it's this moment

20

and this experience that we actually have the power

21

to change here today.

22

Right now, at this moment of crisis, these
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1

young adults must push forward and take on this

2

minute-by-minute, lifelong disease, all while

3

recalibrating their independence, their academics,

4

their social life, and their career plans.

5

many, this leads them to drop out of school

6

completely, or delay leaving for school, to take

7

classes from home; or some might decide to charge

8

forward, but they do so while shouldering a burden

9

that can be suffocating at times, particularly for

And for

10

young adults who are so vulnerable to mental health

11

challenges.

12

At this moment, time is what is needed, time

13

to adjust and breathe and time to process while not

14

having their mind and body distracted by simply

15

trying to survive.

16

So I urge this panel and the FDA to approve

17

teplizumab for the delay or prevention of type 1

18

diabetes.

19

1 diabetes is not just about delaying insulin.

20

is about so much more, and it's about time.

21

about the mental health of an entire family, and

22

really it's all around hope.

Minimizing, delaying, or preventing type
It

It's

So thank you so much
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again for making the time.
Questions to the Committee and Discussion

3

DR. WEBER:

Thank you.

4

I think in light of time, I think we'll now

5

proceed with the questions to the committee and

6

panel discussions.

7

questions to get through before the final vote.

8

would like to do two of them before we take a short

9

break, if that's acceptable to the committee.

10

We have four discussion
I

I would like to remind public observers that

11

while this meeting is open for public observation,

12

public attendees may not participate except at the

13

specific request of the panel.

14

After I read each question, I will pause for

15

any questions or comments considering its wording,

16

and then we'll open the question to discussion, and

17

if I can ask you to lower your hands so we have a

18

fresh slate with regard to questions regarding the

19

discussion item.

20

Question number 1, the applicant is seeking

21

approval of teplizumab to delay clinical type 1

22

diabetes, T1D, in at-risk individuals.
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1

strength of the overall evidence presented herein

2

to conclude that effectiveness has been established

3

for teplizumab for the proposed indication.

4

Dr. Konstam, you have a comment or question?

5

DR. KONSTAM:

6
7

I mean, we're discussing the

question, right?
DR. WEBER:

Just the question; the wording

8

of the question I think is first to see if it's

9

acceptable, and then we discuss.

10

DR. KONSTAM:

11

DR. WEBER:

12
13

I think it's acceptable.
Okay.

I guess we can open it up

to discussion, then, with Dr. Konstam.
DR. KONSTAM:

Yes.

Thanks very much.

I

14

just want to say one thing first, that I'm so

15

thankful for the folks who came in the public

16

comment section.

17

the personal stories that we heard, and I just want

18

to thank them for doing this, for coming here and

19

opening themselves up like that.

20

really very touching.

21
22

I was really deeply touched by

It was just

I struggle with this issue.

I think, by

many standards, we have a relatively weak amount of
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1

evidence.

We have one small trial that the whole

2

application is based on.

3

C-peptide data have been questioned.

4

there's some concern expressed about the subjective

5

nature of the endpoint.

I think that the
I think

6

Frankly, I can't help but be influenced by

7

the magnitude of impact that this drug is going to

8

have, if it works and if we approve it.

9

convinced enough by the data.

I'm

I think the hazard

10

ratios that were generated were extremely low, very

11

strong positivity by p-value, consistency of the

12

subgroups and the C-peptide levels.

13

I think, for me, in the context of the need

14

for this drug and the value that it would serve, I

15

feel with proper safeguards I do feel it provides

16

enough data for efficacy.

17

DR. WEBER:

18

Dr. Cooke, you're next.

19

DR. COOKE:

Okay.

Thank you.

Thank you.

I agree that the

20

data of the TN-10 study is strong enough to support

21

evidence of a delay.

22

information from the C-peptide data from the other

I think the additional
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1

studies provides absolutely no additional

2

information, so I think we're really just looking

3

at the TN-10 study as the data.

4

all of the sensitivity analyses and subgroup

5

analyses that were done, I think the data is strong

6

that this causes a delay.

7

But I think given

I think where I have a large amount of

8

uncertainty is what that delay is, in large part

9

because of the multiple imbalances in treatment

10

group assignment between the treated and placebo

11

group and the potential impact that could have on

12

the magnitude of that delay, which I think we'll

13

discuss in more detail in the next question.

14

DR. WEBER:

Thank you.

15

Dr. Low Wang?

I'm sorry.

16

DR. DE LEMOS:

I also am swayed and

Dr. de Lemos?

17

influenced by the volunteers who presented their

18

compelling stories, but it's just not enough

19

evidence for me of effectiveness.

20

orphan disease that can't be studied.

21

presented with a drug that looks like it may

22

actually be a breakthrough drug, albeit with, as
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1

we'll talk about, some tradeoffs, but I don't think

2

the evidence base is nearly sufficient to approve

3

for widespread use, based on what is essentially a

4

NIH-sponsored phase 2 study that didn't follow the

5

patients after they had the disease.

6

It's just not enough, and science is about

7

replication.

8

replicated.

9

not enough to demonstrate that effectiveness has

10

This can be replicated.

It should be

I think it will replicate, but this is

been established.

11

DR. WEBER:

Thank you for the comment.

12

Dr. Low Wang?

13

DR. LOW WANG:

Cecilia Low Wang.

First, I

14

wanted to acknowledge the great difficulty of the

15

studies that have been performed, especially TN-10,

16

and I wanted to applaud the efforts of the sponsor,

17

and thank today's presenters, as well as those who

18

spoke so eloquently during the open public hearing.

19

Given that, I think that with the small

20

sample size in TN-10, I'm not convinced that we

21

know the true efficacy of teplizumab, given the

22

questions about those baseline differences that
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could bias the primary endpoint toward teplizumab.
Then, also -- and this has been

3

mentioned -- the confirmatory data really leaned on

4

an unvalidated endpoint, and it's in a different

5

population from the population for whom the sponsor

6

is seeking an indication.

7

of concerns that make me question the strength of

8

the overall evidence.

9

DR. WEBER:

So I think have a number

Thank you.

10

Ms. McCollister?

11

MS. McCOLLISTER:

Hi there.

Anna

12

McCollister.

I think the evidence is there, as

13

presented, to conclude that it is effective in

14

delaying the onset of type 1 diabetes.

15

pretty clear.

16

disease outset, I think the C-peptide data is also

17

a little fuzzier, but it's not a particularly -- I

18

mean, it's a fuzzy biomarker in many respects.

19

think looking at the date of onset is the most

20

important.

21

relevant for the individuals who are at risk for

22

the disease.

That seems

In terms of the hard endpoint of

It's certainly the most clinically
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As for the study-size issue that's been

1
2

mentioned, I would say the study size is certainly

3

not ideal, but neither are the constraints around

4

trying to recruit for a study like this.

5

incredibly difficult to identify people who would

6

be at risk, particularly people like me who don't

7

have a family history.

8

to see if I had HLA.

9

now.

It's

Nobody did a genetic test
I do now, and I've had it,

And nobody has done antibody tests, even at

10

the point of diagnosis for me, but I've been

11

diagnosed for a long time.

12

So I think it's not helpful for us to

13

discount the difficulty in enrolling something like

14

this, especially as a prevention trial for people

15

who don't have the context to understand exactly

16

what it is they're preventing.

17

that other committee members would keep that in

18

mind as they consider the risk-benefit ratio and

19

the potential benefit for approving a drug that

20

could change disease progression.

21

DR. WEBER:

Thank you.

22

Next is Dr. Newman.
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(No response.)

2

DR. WEBER:

3
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Dr. Newman, I think you might be

muted.

4

DR. NEWMAN:

5

DR. WEBER:

6

DR. NEWMAN:

Can you hear me?
Now we can.
Okay.

My microphone was turned

7

off.

This is Dr. Connie Newman.

I wanted to start

8

by saying thank you to everyone who spoke during

9

the public hearing.

I've been thinking about the

10

efficacy of this investigational drug for quite

11

some time, since I started reading the background

12

documents, and I think that the trial, the TN-10

13

trial, is small; only 44 patients were randomized

14

teplizumab.

15

number of patients, efficacy can be determined if

16

the endpoint is valid and if the statistical

17

analysis is strong with a very low p-value.

18

But I still think that with a small

So I think that that trial does indicate

19

efficacy.

I do not believe that the confirmatory

20

data we have is helpful because the C-peptide data

21

cannot really be used as a surrogate for diabetes.

22

But I still, overall, think that the TN-10 trial
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shows efficacy.
I'm not convinced yet about safety, and I'm

2
3

still waiting to hear from the FDA about the lab

4

values that I questioned earlier.

5

DR. WEBER:

6

Dr. David Nathan?

7

DR. NATHAN:

Thank you.

Thank you.

Thank you.

Yes, this is David

8

Nathan.

I'll just echo what the previous committee

9

members have voiced, and that is, firstly, a great

10

appreciation for those who were brave and bold

11

enough to discuss their feelings, their own

12

histories, their children's histories with us.

13

I must say I found that to be -- it's going to make

14

this decision as difficult as any one that I've had

15

to make.

16

That said, it is what it is.

And

It's a very

17

small study.

I think that it does demonstrate, in

18

the population that was studied, that there was

19

effectiveness in terms of delaying the A1c.

20

other hand, the smallness of the study is going to

21

make it very difficult to balance risks and

22

benefits.

On the

I just think that's unfortunately the

A Matter of Record
(301) 890-4188

FDA EMDAC
1
2

May 27 2021

289

truth of it.
The next question in terms of what is the

3

significance of this delay, I think we heard the

4

emotional, the lifestyle, and the quality-of-life

5

issues that were raised by patients with type 1

6

diabetes.

7

take it.

8
9

We'll get to that in a few moments, I

But I think we just do have to take a fairly
hard and scientific view of what the data show us,

10

and that is that there probably is a reduction, and

11

what's the significance is unknown.

12

safety issue to balance against the benefit is

13

going to be the major question.

And to me, the

Thank you.

14

DR. WEBER:

Thank you.

15

I think Dr. Meininger had a comment.

16

DR. MEININGER:

Yes.

I think it relates to

17

some of the comments that Dr. de Lemos and others

18

have made before.

19

relatively rare population.

20

diabetes, type 2 diabetes, cardiology studies,

21

we're used to thousands of patients in these

22

studies.

I think this population is a
Obviously, type 1
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Because of the limited diagnosis of these

2

patients, this ultimately, the stage 2, is

3

currently -- at least I view it as sort of a rare

4

population, and I think the sample size of the

5

study supports that and the challenges that are

6

already been noted in terms of the recruitability.

7

I do think that things will change in the future,

8

but I think for the here and now, this is a small

9

population.

10

I do think, though -- I hear the comments

11

about the small sample size, but given the small

12

sample size, it becomes obviously much more

13

difficult to show statistical differences when

14

sample sizes are small.

15

every sensitivity analysis, the results are very

16

consistent with one another.

17

And by the primary and

So I think from an efficacy perspective,

18

it's there.

19

disease hat now, I think the sample size is what it

20

is, and I think the data appear to support the

21

safety profile.

22

At least putting on my sort of rare

DR. WEBER:

Thank you.
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This is Dr. Becker, Mara

3

Becker.

I think you planned it because I was

4

really excited about the rare disease comment as a

5

pediatric rheumatologist.
I did want to also echo that the novelty of

6
7

being able to prevent type 1 diabetes is like a

8

dream in my world.

9

prevent an autoimmune disease like lupus, even to

The idea of being able to

10

delay that diagnosis, it's just almost

11

unimaginable.

12

is pretty amazing, especially when you think about

13

the inevitability of the diagnosis of type 1

14

diabetes in these patients.

And to see it materialize like this

I also wanted to make a comment about how

15
16

impressive it was that with the remarkable

17

additional analyses that the FDA did, it did not,

18

in effect, make the sponsor's data less convincing.

19

If anything, it strengthened the sponsor's efficacy

20

data.

21

FDA's briefing document that with all the

22

additional sensitivity analyses, that in fact those

And I felt more convinced after reading the
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1

findings were robust enough for me, despite the

2

small sample size.

3

As I weigh the pros and cons of a treatment

4

like this -- that does have risks, cytokine release

5

syndrome being one of them -- hearing those

6

families and hearing the public cry for help in

7

this condition I think assuages that fear in me a

8

little bit more.

9

were supportive of efficacy and further reinforced

10

So I actually felt that the data

by the FDA's additional analyses.

11

DR. WEBER:

12

Next is Dr. Blaha.

13

DR. BLAHA:

Thank you.

Thank you.

Hi.

Thank you.

Mike Blaha.

14

I'll echo what many of my prior discussants

15

mentioned.

16

with this small sample size, which is just

17

exceedingly small for what this committee is used

18

to seeing.

19

I think we have to, of course, reckon

I was struck also by the public comments.

20

really appreciated the public comments.

They were

21

quite moving.

22

sense, how many clinicians and so forth we heard

Also, I was surprised, in some
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1

who are ready to decide on efficacy based on this

2

small sample size.

3

regard, but I was impressed, as we've heard, that

4

the secondary analyses, the sensitivity analyses

5

run by the FDA, showed quite robust results from

6

this small trial that we have.

7

particularly moved by the confirmatory data, as

8

others have mentioned, too.

So I'm quite conflicted in that

I'm also not

I'll just comment on the rare disease point.

9
10

I think that's a good point, but I'm also a little

11

worried that in the real world, when maybe

12

screening programs are launched and maybe we find a

13

lot of patients to treat, that could end up being

14

quite an imbalance between our use in the real

15

world and actual experience from scientific trials.
So I'm going to have to reckon with that

16
17

idea that we have efficacy only in a small study.

18

But potentially, the excitement about this in the

19

real world could mean lots of patients get treated

20

with such a small safety database.

21

think that efficacy is established in the one small

22

trial.
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1

DR. WEBER:

Thank you.

2

There's a comment by Ms. Skvarca.

3

MS. SKVARCA:

Hi.

Carling Skvarca, patient

4

representative.

I just have a comment about the

5

sample size.

6

diabetic.

7

to be honest with you, I never wanted to enroll my

8

daughter in TrialNet.

9

just thought we would take the time that we had,

I'm a new parent.

I'm a type 1

I've known about TrialNet for years, and

I never wanted to know.

I

10

and if she had been diagnosed, then we would move

11

forward from that.

12

I will say now that I would 100 percent

13

enroll my daughter just so I could know, and if

14

there's potential to intercept this disease

15

process, then that is super encouraging; so just a

16

personal note about sample size, I suppose.

17

Thanks.

18

DR. WEBER:

Thank you.

19

Dr. Brittain?

20

DR. BRITTAIN:

Yes.

I do think, obviously,

21

we don't have as much data as we would like,

22

clearly.

I think TN-10 is fairly convincing for a
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1

small study.

2

imbalances, but at least the analyses that adjusted

3

for them seemed to be pretty similar, so I'm not so

4

concerned about the imbalances.

5

respect to TN-10, I think the efficacy looks pretty

6

good, although, of course, it's just one study.

7

It's unfortunate there were some

So at least with

I don't know that I completely dismiss the

8

meta-analysis data the way the other committee

9

members do.

I think that that does help.

Again,

10

I, pretty much as everybody has said, come away

11

feeling it's borderline in terms of how much

12

efficacy, but I do feel pretty confident it's a

13

real thing.

14

I also just wanted to add -- and I don't

15

know if this is the right place to put it -- I

16

think it's really unfortunate that they did not

17

continue to follow the patients after diagnosis,

18

because I think it would have been very interesting

19

to see how they did after diagnosis, how their

20

A1c's change after diagnosis in comparing the

21

groups; so that was unfortunate.

22

DR. WEBER:

Okay.

Thank you.
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We've got a few more minutes for questions
on this question.

3

Dr. Munir?

4

DR. MUNIR:

Yes.

Thank you.

I firstly

5

would like to echo the other comments of thank you

6

for all those that spoke in the open public hearing

7

and the moving comments.

8
9

Going back and forth on this, obviously, the
small sample size is the big question.

But I do

10

think it is difficult to recruit for these studies,

11

and we do have this whole robust kind of

12

infrastructure with TrialNet.

13

took many, many years to get to these 70 odd

14

patients and get some kind of data that we could

15

interpret.

16

And despite that, it

So I do think with what they've done that we

17

do see efficacy, and I do think that maybe with

18

more widespread screening, we might be able to

19

advance and enhance the amount of patients that

20

could get this drug, potentially.

21

Looking at the efficacy in different ways,

22

we'll talk about the delay, but if you look at the
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1

5-year time point, it was roughly 45 percent in the

2

tepi group, teplizumab group, versus about

3

71 percent in the placebo group that got diabetes;

4

so that's roughly a 36-37 percent reduction at

5

5 years.

6

1 in 3 patients at 5 years who would not go from

7

stage 2 to clinical stage 3 diabetes at the 5-year

8

time point.

9

meaningful reduction, so I would say it is an

10

So that's 1 in 3 patients or more than

I think that's actually a very

important point.
I think the point about A1c and C-peptide,

11
12

it's a little bit difficult.

And it just seems

13

like this drug probably is a little bit more

14

effective early on in the disease process since the

15

other trials that they did in people with stage 3,

16

either looking at insulin reduction or A1c, just

17

didn't pan out.
When you have patients that don't have

18
19

clinical diabetes, you won't really see a major A1c

20

reduction because their A1c's are already pretty

21

low.

22

because it just might not be that effective once

So I don't know how much we can make of that
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DR. WEBER:

3

Dr. Ellenberg?

4

(No response.)

5

DR. WEBER:

6

Thank you.

Thank you.

Dr. Ellenberg, you might be on

mute.

7

DR. ELLENBERG:

8

DR. WEBER:

9

DR. ELLENBERG:

10
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Thank you.

Is it on now?

Yes.
Okay, because I had unmuted

the phone, but I think they had me muted.
Type 1 error is the error of saying it works

11
12

when it really doesn't, and the type 2 error is the

13

error of saying it doesn't work when it really

14

does.

15

efficacy in this small study.

16

looked at it every which way to see whether there

17

was something that would make it less persuasive,

18

and they didn't find anything.

19

certainly a very strongly suggestive study, but

20

it's very small.

21
22

We've got, I think, a very definitive
I think the FDA

I think it's

I've certainly seen examples, particularly
in the context of accelerated approval, where you
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1

see an initial study that looks very, very good,

2

and then there's a follow-up study that doesn't

3

look so good at all.

4

replicability, and I think that's really important.

5

On the other hand, we have to think about the

6

type 2 error, given the incredibly moving stories

7

that we've heard from people and understanding what

8

it means to people.

9

data, but it took another four or five years, and

So there's the issue of

Let's suppose that we got more

10

you had a lot of people who weren't going to be

11

able to benefit from it.
So that's the balance that I am still

12
13

weighing.

But I do think the data, certainly I

14

would bet a large amount about the efficacy, the

15

validity of the efficacy data from the study, from

16

the TN-10 study that was presented.

17

DR. WEBER:

18

Dr. Yanovski?

19

DR. YANOVSKI:

Thank you.

Thank you.

Yes.

Thanks.

Jack Yanovski

20

here.

I want to reiterate that as a pediatric

21

endocrinologist, this is a real issue for families.

22

Delaying diabetes would be a phenomenal outcome.
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1

Whether the trial is sufficient to establish it for

2

all people at risk, I think is actually a bit of a

3

concern.

4

So I think we're going to have to decide

5

whether there's been effectiveness established and

6

for whom; certainly, age over age, certainly people

7

who are relatives of those with established

8

diabetes, and it might well be, of course, evidence

9

of hyperglycemia and at least two antibodies only

10

in that group; and then it might even be that we

11

want to delve a little bit into the data and decide

12

ourselves that maybe it's only HLA-DR4 folks who

13

are positive for that, that should be recommended

14

at this juncture.

15

With such a small study, you just don't know

16

who's going to benefit and who will undergo risks

17

without any benefit.

18

a devastating disease like type 1 diabetes, it's

19

hard to pass up.

20

therapies are supposed to be about.

21

were an ultra-rare disease, we would be ecstatic

22

about this trial and would be very much in favor of

But the opportunity to delay

That's what breakthrough

A Matter of Record
(301) 890-4188

And if this

FDA EMDAC
1

May 27 2021

301

its disapproval.

2

Because type 1 occurs in about 1 in

3

400 people, I think we treat it as if it's a not so

4

rare disease, but to catch people at exactly the

5

point, where they haven't yet developed clinical

6

diabetes but have hyperglycemia, is a rare moment

7

in time, and it is rare.

8
9

So I think we have to think hard about a way
to make this available and yet encourage -- in

10

fact, maybe mandate -- additional studies that will

11

allow the indications to be broadened.

12

DR. WEBER:

13

Just a few more minutes, and we have a

14
15

Thank you.

comment from Dr. Cooke.
DR. COOKE:

I just wanted to quickly comment

16

on specifically the issue of the confirmatory

17

evidence of the C-peptide and why I, and I think

18

others, don't think it's a valid confirmatory

19

evidence.

20

When you think about it, it's clearly a

21

surrogate endpoint for something about diabetes,

22

and it's important to recognize that the PROTÉGÉ
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1

study, the clinical endpoint that was chosen, the

2

trial did not meet that criteria.

3

terminated early because of futility for the

4

clinical outcome measure.

5

to a surrogate endpoint just doesn't make sense.

6
7

DR. WEBER:

Okay.

The trial was

So I think stepping over

Thank you for that

comment.

8

Dr. Low Wang has a comment as well.

9

DR. LOW WANG:

Cecilia Low Wang.

Thanks.

I

10

just wanted to add to what Dr. Yanovski had

11

mentioned about the HLA-DR4.

12

sponsor's briefing documents, it looked like there

13

was an elevated hazard ratio for patients who were

14

HLA-DR4 negative.

15

different in the FDA analysis, but that was a point

16

that might change for whom this drug might be

17

indicated for.

Looking through the

And that turned out to be

18

DR. WEBER:

Alright.

19

I think at that point, if I can lend some

20

thoughts and then maybe summarize some of the

21

comments -- Dr. Brittain has one more comment.

22

I'll let her do that, and then we'll summarize.
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I also found the

2

HLA -- I'm sorry, I can't remember which particular

3

one it was -- there appeared to be this interesting

4

interaction, and I wondered if there would have

5

been any a priori reason to believe the treatment

6

effect would be more effective in one or the other.

7

That would make it a more compelling result as

8

opposed to just due to multiplicity.

9
10

DR. WEBER:
Alright.

Okay.

Thank you.

I'll lend a couple of comments.

11

also am concerned about the small study.

12

comforted by the sensitivity analysis, which did

13

seem to show consistent effect.

14

that this is going to be a drug applied to a wide

15

population, I think we have to be as confident as

16

we can in the effectiveness.

I

I was

But understanding

17

Even though the sensitivity analysis didn't

18

show definitive differences based on age and on the

19

number of antibody positives, there were trends in

20

that direction, and that kind of piggybacked on the

21

DR4 positivity versus negativity in terms of

22

[indiscernible] populations.

I think we'll be
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1

discussing point 4 later on, as well, in terms of

2

trying to pare that down.

3

Regarding the C-peptide data, I have

4

concerns.

5

have predictability, as been defined and confirmed.

6

It's a surrogate measure which doesn't

To summarize the group, we've got a little

7

bit of a mixed picture in regards to whether or not

8

we've established effectiveness.

9

think that we have.

We have some who

I think, if I can say for the

10

group, a small majority thinks that we have not

11

established it based on the small study, as well as

12

based on the lack of more definitive confirmatory

13

evidence, and that's how I would summarize it.

14

Any comments on that summary?

15

MS. McCOLLISTER:

Yes.

This is Anna

16

McCollister.

17

but I don't necessarily think that the

18

preponderance of people on the committee concluded

19

that we don't have enough effectiveness or is

20

effectiveness really established.

21
22

I didn't go around and count votes,

DR. WEBER:
take a vote.

It's a close call.

We didn't

But obviously, I was just kind of
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1

summarizing where I thought things were, but I

2

appreciate your comment.

3

MS. McCOLLISTER:

Of course.

Sure.

4

want to make sure we don't color future

5

discussions.

6

DR. WEBER:

7

Alright.

I just

No.
With that in mind, I'd like to get

8

through discussion point, question number 2, and

9

then we'll move on to a short break.

10

Question 2 discussion point is, discuss the

11

clinical meaningfulness of the observed median

12

2-year delay of onset of T1D, type 1 diabetes,

13

demonstrated in the Study TN-10.

14

If you had your hand raised before, please

15

lower it and re-raise it, so we can go in order of

16

questions.

17

that the discussion text is okay.

I'll assume that there is consensus

18

Let me start off with Dr. Cooke.

19

DR. COOKE:

Based on both my clinical

20

experience taking care of children and families

21

with type 1 diabetes, as well as the very, very

22

meaningful and powerful comments during the open
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public hearing, I very strongly agree that 2-year

2

delay of diagnosis would be meaningful.

3

306

Now, I'm not convinced that that 2-year

4

delay is meaningful in terms of things like

5

long-term complications for a disease in a 10-year-

6

old is going to last another 60 years, but I think

7

that aspect of having twp extra years of childhood

8

without diabetes is meaningful.

9

I think the challenge, though, is that the

10

confidence of that delay is very low, given the

11

very small sample size and the other issues we've

12

discussed.

13

clinicians and families decide whether the risks of

14

this intervention might be worthwhile or not,

15

understanding exactly what that delay is or a

16

better estimate of that delay I think is very

17

important, because I think that balance would be

18

very different if the delay was only 6 months

19

versus really being two years, or certainly if it

20

was more than that.

21

do think it's meaningful.

22

DR. WEBER:

And I think in order to help both

But if it's two years, then I

Okay.

Thank you, Dr. Cooke.
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I think a 2-year

3

median delay would be clinically meaningful, but I

4

don't feel very comfortable in believing that we

5

have a 2-year delay, given the sample size.

6

think there are very few people toward the end of

7

the curve, and I think there's a lot of variability

8

about that estimate.

9

I

So I'm very undecided about the clinical

10

meaningfulness of what we have seen, given the lack

11

of precision of its estimation.

12

DR. WEBER:

13

Dr. Blaha?

14

DR. BLAHA:

Thank you.

Mike Blaha.

That was very well

15

said by Dr. Cooke, and I'll just briefly I think

16

reiterate what he said.

17

delay, from what I heard in my limited experience,

18

is meaningful.

19

question 2 from question 1 of have we established

20

that 2-year delay, but I'll take the question,

21

would the 2-year delay be meaningful?

22

I think actually a 2-year

I think that I want to separate

I think, yes, it would be.

A Matter of Record
(301) 890-4188

I think a 2-year

FDA EMDAC

May 27 2021

308

1

delay, you'll still have some people, some

2

families, who might take the treatment and some who

3

might not, and I think there will be some

4

uncertainty there, and would sort of love to better

5

provide more certainty to that decision making for

6

the families that are considering this, as

7

Dr. Cooke mentioned.

8

clearly established 2-year delay would be

9

meaningful to me.

10

DR. WEBER:

11

Dr. Konstam?

12

DR. KONSTAM:

But in general, I'd say a

Thank you.

Yes.

I agree that the

13

certainty around that two years is not great, and

14

so I agree with other people about that.

15

my own suspicion is that a study this small, if we

16

vote for approval, is probably, in my mind,

17

overestimating the treatment effect, but that's

18

just my thought.

19

In fact,

On the other hand, that's not what the

20

question is.

The question is, that is the point of

21

an estimate, along with the hazard ratio of 0.4,

22

and the question is, let's assume those are correct
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1

for a moment, what's the clinical meaningfulness of

2

that?
Frankly, as a clinical scientist, I don't

3
4

feel like I'm the one to answer the question.

5

think the people who made the public comments

6

answered that question.

7

science shows, they said if it's a 2-year benefit,

8

that would be extremely meaningful for them.
DR. WEBER:

9

I

Regardless of what the

Thank you.

10

Ms. McCollister?

11

MS. McCOLLISTER:

Just for context for those

12

who don't know, I have lived with type 1 for three

13

decades.

14

calculate my age there.

15

for me to overstate the significance that a 2-year

16

delay, or even less than a 2-year delay, would have

17

had on the trajectory of my life.

I was diagnosed in college, and I'll
But it's very difficult

Not to get into too many personal details,

18
19

but within six months of my diagnosis in

20

college -- in college I was young type A, already

21

hatched into the career world and a very promising

22

career.

Within six months of my diagnosis, I had
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1

major depressive disorder.

Over the next two

2

years, I had to drop out of college, and I spent a

3

year in eating-disorder hospitals trying to get my

4

head around what was happening, and it still didn't

5

work.
Post-diagnosis, when I went back to college,

6
7

I went from a 4.0 GPA to something way lower than

8

that, the implications of which certainly inhibited

9

my ability to go to a graduate school program that

10

would have been consistent with what I wanted to

11

do.
That's just the career and academic process.

12
13

When you talk about the personal implications, I

14

have all microvascular complications of diabetes.

15

As we've seen from DCCT follow-on studies, the

16

longer you can keep somebody -- I mean, you see

17

long-term benefits of control over many, many

18

years.
Would I have kidney disease if I would have

19
20

been able to delay this for two years?

I don't

21

know.

22

because my kidney disease wouldn't have been so

Would I have been able to have children,
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extreme that I wouldn't have been able to carry

2

children?

3

a possibility I think is worth giving this

4

treatment a shot because, again, for those who

5

don't live with the disease, it's impossible to

6

articulate the implications.

7

day, it's just constantly making decisions, but

8

that's assuming that the treatments actually work

9

really well.

10

I don't know.

311

But the fact that that's

Every hour, every

We've come a long way since I was diagnosed,

11

but there's still not very good treatments, and

12

there are many imperfections, and thank goodness

13

we've made a ton of progress.

14

time to grow up a little bit, get a little bit more

15

established in life, have the ability and the

16

headspace to really understand the disease is

17

significant.

18

But the additional

It's very easy to get lost in whether or not

19

this is a perfect study in terms of study size, in

20

terms of duration, in terms of how convinced we are

21

about the meaningfulness of C-peptide, but it's not

22

at all difficult to see the impact of delay of
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progression.
Do we have significant safety questions?

3

Absolutely, but there's a way to study those while

4

it's on the market and while it's available to

5

people who can make informed decisions about the

6

risk-benefit profile.

7
8
9
10

DR. WEBER:

Thank you, Ms. McCollister for

those comments.
Dr. David Nathan?
DR. NATHAN:

Yes.

So again, I appreciate of

11

course the previous comments, and I won't have the

12

temerity to even suggest that I can opine on the

13

quality-of-life issues that have been spoken about

14

so eloquently.

15

the diagnosis of a disease that is chronic,

16

progressive, and requires such a depth of self-care

17

would be something that everyone would have to say,

18

yes, that's worth it, in terms of quality of life.

19

So I have no doubt that delaying

But the questions here go beyond that.

So

20

although I appreciate Ms. McCollister's comments

21

about the DCCT, which I've chaired for the last

22

30 years, the difference in A1c we don't know in
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1

this small setting.

If you look at those people in

2

the placebo group compared to the A1c exposure in

3

those who receive teplizumab, I would be extremely

4

surprised if there is anything that will ultimately

5

affect long-term complications, and that's why I

6

raised the A1c issue earlier.

7

So I think that we do need to be rather

8

clear-eyed when we say clinical meaningfulness.

9

Yes, I think if you ask anyone would they rather

10

not have it for a couple of years, absolutely.

11

could one deny that?

12

makes a difference in terms of some of the

13

devastating long-term outcomes that people kept

14

talking about, I think that that is much less

15

likely, frankly.

16

How

On the other hand, whether it

The other thing is that we do need to be a

17

little concerned about potential unintended

18

consequences, given what the mean age of this

19

population was.

20

develop diabetes earlier, we think of, at least

21

now, that they have more exposure to bad glucose

22

control potentially.

Everyone agrees that people who

But pushing people from age 8
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1

or 10 to the pubertal period, may actually have

2

unintended consequences.
People think generally that the pre-pubertal

3
4

period has less of an impact on long-term prognosis

5

than the pubertal and post-pubertal duration of

6

diabetes, and we may actually find some unintended

7

consequences there.

8

have the data to really know whether that's the

9

case.

10

And of course, we just don't

So again, in terms of quality of life and

11

self-care, burden, et cetera, I think that delaying

12

the diagnosis sounds like a great thing.

13

terms of other definitions of clinical

14

meaningfulness, I'm far less sure about that.

15

DR. WEBER:

Okay.

16

Dr. Chrischilles?

17

MS. McCOLLISTER:

But in

Thank you.

I raised my hand to do a

18

response, and then also asked in the chat box if I

19

could respond to Dr. Nathan's comments.

20

DR. WEBER:

21

MS. McCOLLISTER:

22

Ms. McCollister?
The long-term

complications is one thing, and I have them all.
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1

would love to live without them.

2

short-term complications as well.

3

clinical significance, I'm sorry Dr. Nathan, with

4

all due respect, the reason the A1c wasn't really

5

that much of a focus, is it's kind of irrelevant to

6

the study.

7

It's relevant for many things and it's been

8

incredibly important, but that's not what we're

9

looking at here.

10

It's the
And in terms of

It's irrelevant for a number of things.

We're looking at, does this delay the onset

11

of the disease and is that clinically meaningful,

12

and personally meaningful?

13

unequivocally, yes.

14
15

DR. WEBER:
Ms. McCollister.

Okay.

And I think that is

Thank you,

We have to go back in turn.

16

Can I have Dr. Chrischilles?

17

(No response.)

18

DR. WEBER:

19

I think you're on mute,

Dr. Chrischilles.

20

DR. CHRISCHILLES:

21

DR. WEBER:

22

DR. CHRISCHILLES:

Doubly so, apparently.

Thank you.
This is a fairly

A Matter of Record
(301) 890-4188

FDA EMDAC

May 27 2021

316

1

circumscribed question really, just about the

2

clinical meaningfulness of this observed 2-year

3

delay, if it is in fact true, and I have no doubt

4

that this 2-year delay is extremely meaningful to

5

patients in so many ways and highly valued by

6

patients who will not be patients for at least two

7

more years.

8
9

So for this particular sample, even though
it's small, these people have had a very clinically

10

meaningful benefit.

A separate question is the

11

replicability in other samples, which I think was

12

well discussed in the first question.

13

DR. WEBER:

14

Just a few more questions or comments.

15

Dr. Newman?

16

DR. NEWMAN:

17

Okay.

Thank you.

Can you hear me?

This is

Connie Newman.

18

DR. WEBER:

19

DR. NEWMAN:

Yes.
Simply, I just wanted to echo

20

my colleagues who say that the 2-year delay would

21

improve quality of life, and I want to thank Anna

22

McCollister for sharing with us.
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1

would be a clinically meaningful delay in terms of

2

quality of life for the children, for their

3

parents, for the family.

4

But I forgot to say something before, and I

5

want to add it now, that this study was done

6

primarily in a white population, so we don't have

7

data in the non-white population.

8

wanted to say.

9

That's all I

Thank you.

DR. WEBER:

Okay.

10

Ms. Skvarca.

11

MS. SKVARCA:

Thank you.

When I read through the

12

sponsor's briefing, I asked myself two basic

13

questions.

14

was diagnosed at 8 years old, in a time of

15

60-second meter results, timed meals and snacks,

16

the old insulins.

17

me then.

18

What would this have meant for me?

I

So it would have meant a lot to

More importantly, what would it mean now?

I would give anything to not have had,

19

excusably, my child, but any child experience this

20

disease.

21

establish normalcy, for any amount of time,

22

6 months, 1 year, 2 years, 5 years, like we heard

And if I can establish normalcy, or help
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1

from Claire, then that's clinically and personally

2

meaningful to me, and to a lot of patients I think.

3

Thanks.

4

DR. WEBER:

5

Dr. Becker?

6

DR. BECKER:

7

Okay.

Thank you.

I thought I put my hand down.

Apologies.

8

DR. WEBER:

Oh you did?

9

Dr. Meininger?

10

DR. MEININGER:

Okay.

Thank you.

Thank you.

Just a couple of

11

comments, that I think Marvin brought up a very

12

important point that the point estimate here is a

13

2-year delay.

14

families and individuals who spoke earlier, if it

15

was a little bit less than that, with a 1 or

16

1-and-a-half year delay, or if it was perhaps

17

larger than a 2-year delay, a 3-year

18

delay -- obviously more data will help.

19

certainly was a delay, and I think given the acute

20

effects on the quality of life and hypoglycemia, I

21

think that is quite important.

22

But I would bet that any of the

But there

I'd also note that we're looking at a hard
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1

outcome.

We're not looking at an accelerated

2

endpoint.

3

relatively small population -- again, I believe

4

it's a rare population -- and I do think that

5

having hard outcomes in such a small population is

6

quite important.

We're looking at hard outcomes in a

Maybe just to add my own personal touch on

7
8

this one, besides being an endocrinologist like

9

several others on the panel, I, too, am an

10

individual with type 1 diabetes, have a daughter

11

with type 1 diabetes, and two other children who

12

don't.

13

diabetes for several years would be meaningful, as

14

an individual for sure, but even more so as a

15

parent because I think it's not just the patient,

16

it's actually the family, as we also heard so

17

beautifully from many others during the public

18

forum.

I would view that the delay in type 1

Thank you.

19

DR. WEBER:

20

Dr. de Lemos, did you have a comment or

21
22

Great.

Thank you.

question?
DR. DE LEMOS:

Just quickly.
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1

2-year real delay in the diagnosis I believe is

2

clinically meaningful based on the compelling

3

anecdotes that we've heard.

4

study design, in addition to the small sample size,

5

exaggerates this because in the real world, the

6

diagnosis would be delayed in both groups because

7

people aren't getting q3 months OGTTs, which is how

8

the diagnosis is made.

9

But I think that the

I do believe that this magnifies the

10

difference between the two groups fairly

11

dramatically early on and contributes to a little

12

of the misleading delay of what would otherwise be

13

the clinical manifestations of type 1 diabetes.

14
15
16

DR. WEBER:

Okay.

Thank you.

Thank you for

that comment.
If I can summarize for the group before we

17

take a short break, I think the group as a whole

18

looks at the compelling testimony and comments from

19

the public and from other folks and does look at a

20

2-year, and if it's a true delay, would be

21

clinically meaningful in regards to the burden,

22

significant burden, of type 1 diabetes at
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1

diagnosis.

That's what we're charged with

2

addressing, I think, with this specific question.
Although, within that, I think we can look

3
4

at long-term clinical meaningfulness to some extent

5

as well, and I think that's more in question.

6

the short term, I think, assuming that there is a

7

2-year delay in the onset before the need for

8

insulin treatment, would be clinically meaningful.
Okay.

9

But

Well, I'm going to ask for a

10

10-minute break, then, and we will reconvene at

11

about 4:03.

12

12 minutes, and then we'll discuss questions 3 and

13

4, and then move on to the vote thereafter.

time.

18

Thank you.
(Whereupon, at 3:53 p.m., a recess was

16
17

So make it

So we'll get together at 4:05 p.m. Eastern

14
15

Let's make it 4:05.

taken.)
DR. WEBER:

Okay.

Welcome back.

This is

19

Dr. Thomas Weber.

Before we move on to discussion

20

question 3, I'm going to turn to Dr. Heickman with

21

the FDA in response to Dr. Newman's question, one

22

of the safety questions; if I may ask her to
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1

respond and let us know if you need the question

2

re-addressed.

3

DR. WOOD HEICKMAN:

Hello, Dr. Weber.

This

4

is Dr. Wood Heickman, and thank you for giving me

5

this time to follow up.

6

regarding the number of thrombocytopenia and

7

hypercalcemic events in slide 63 of my

8

presentation.

9

I believe the question was

Just to recap, for thrombocytopenia or low

10

platelets, in the first 14 days of therapy,

11

excluding TN-10 study, all except one event of

12

thrombocytopenia in teplizumab-treated subjects

13

were grade 1 events, which were greater than 75,000

14

per millimeters cubed platelets.

15

lower limit of normal, and a single event occurred

16

with platelets between 50,000 and 75,000

17

millimeters cubed.

18

That's below the

There were no reported severe adverse events

19

using the terms "thrombocytopenia" or

20

"hypocalcemia."

21

sequelae since they were not reported in the cases.

22

We're unaware of any clinical

For the hypocalcemic events reported in that
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1

slide, all events were grade 1 to 2, and what that

2

means is 85 percent were grade 1, which calcium was

3

greater than 8 milligrams per deciliter and

4

15 percent were grade 2 with calcium between 7 and

5

8 milligrams per deciliter, and none were less

6

than 7 for the teplizumab-treated subjects.

7

hope that clarifies your question.

8

DR. WEBER:

9

DR. NEWMAN:

Great.

thank you very much.

11

question.

12

DR. WEBER:

13

Okay.

Thank you.

This is Connie Newman.

10

So I

Yes,

That does clarify my

Okay.

Thank you.

We will now move on to question 3.

14

If those have their hands raised, we'll not be open

15

to additional questions of the FDA.

16

that specific question.

17

discussion.

18

That was only

I will read question 3 for

Discuss your view of the safety issues

19

identified in the clinical development program and

20

potential for unobserved, longer latency safety

21

issues, example, malignancy, given the mechanism of

22

action of teplizumab.

Discuss whether these safety
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1

concerns can be adequately mitigated through

2

labeling and/or required postmarketing studies.

3

Let me start with Dr. Meininger.

4

DR. MEININGER:

5

DR. WEBER:

6
7

I forgot to lower my hand.

Okay.

Thank you.

I think I see

Dr. Nason.
DR. NASON:

Thanks.

So I think the points I

8

would make about safety are mostly ones that have

9

been made before.

But just to summarize them, I

10

think we have such a small sample size, and more

11

importantly, we have no follow-up after diagnosis,

12

and I think that data would be really useful, and I

13

hope it will become available. It looked like on

14

this timeline that the company has a follow-up

15

study with at least some of the individuals

16

enrolled followed up, so hopefully that data will

17

become available.

18

I also think we need more data within the

19

U.S. in some of the safety data.

20

it's coming from the stage 3 trials, and those were

21

largely non-U.S., as well as being at a different

22

point in their disease.
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So between those and the still, to me,

2

unclear DKA imbalance, as well as some of the

3

nuances [indiscernible] you would expect, I am

4

concerned still about the safety data.

5

think I can speak to the mechanism and how likely

6

that is to lead to malignancy.

7

colleagues would need to do that.

8

moment, am concerned that there's a need for more

9

safety data, and that it would be hard to really

I don't

My clinical
But I, at the

10

get that through labeling, as well as through the

11

postmarketing studies.

12

once we get to that point.

13

DR. WEBER:

14

Dr. Yanovski?

15

DR. YANOVSKI:

So those will be crucial

Okay.

Yes.

Thank you.

Jack Yanovski here.

I

16

also agree that the safety data are really

17

insufficient because we don't really know what

18

happens to people who develop type 1 diabetes after

19

having been treated with teplizumab relative to

20

placebo.

21
22

It's worrisome, at least to some extent,
that the incidence of DKA was at least numerically
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1

higher in the studies of people who already had

2

developed type 1.

3

this medication dramatically if it turned out that,

4

in fact, people do worse after they've had

5

teplizumab once they develop diabetes.

6

And it would change our view of

So we're stuck, and that means that if we

7

decide that the efficacy is so strong that we're

8

likely to let it go on market, there have to be

9

very serious postmarketing studies that follow a

10

much larger cohort of people treated with this drug

11

for follow-up long term; not just 1 or 2 years, but

12

actually many years, in the same way that we

13

required the kind of studies for growth hormone

14

that have only recently really uncovered some

15

potentially rare and concerning effects many years

16

after the event.

17

DR. WEBER:

Thank you.

18

Next is Dr. Cooke.

19

DR. COOKE:

So in addition to the issues

20

that Dr. Yanovski mentioned, I did want to mention

21

the concerns about the 3 deaths that were

22

identified in the PROTÉGÉ and the PROTÉGÉ extension
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1

study, in that it's obviously hard to know what to

2

make of just 3 individuals.

3

But it is striking to me that these are 3

4

deaths that are pretty hard to understand, in that

5

even the 20-year-old that died of DKA -- certainly

6

that is a known risk of patients with diabetes, and

7

the sponsor, I think, clearly described the fact

8

that many of these patients were in un-ideal

9

clinical settings.

But that 20-year-old was

10

described as having microvascular complications,

11

which would have been within two years or so of

12

their diabetes diagnosis, so I'm very confused by

13

that patient.

14

Again, a 27-year-old dying of an MI two

15

years or so of diagnosis of diabetes is also

16

unusual, and then that 24-year-old that died of an

17

unknown cause; so that imbalance of no deaths in

18

the control and 3 deaths in the teplizumab arms is

19

just striking and just, again, points out what is

20

not known about the long-term safety of this.

21

DR. WEBER:

Thank you.

22

Next is Dr. Blaha.
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Mike Blaha.

I'll

2

agree with my committee members who've made some

3

great comments.

4

actually with the short exposure to the drug and

5

the mechanism, I'm a little less worried about

6

long-term infections and malignancies.

7

there are some signals here that we do need to pay

8

attention to which have been highlighted,

9

particularly the DKA signal that we're all trying

I'll just say that I think

But I think

10

to struggle to figure out, but also just general

11

adverse effects that are present with this drug.
So I think it gives me some pause because

12
13

it's going to be a very difficult conversation with

14

families to talk about risk and benefit with this

15

drug.

16

that 10 percent of people won't go to complete

17

their therapy, but 1 percent of people will have to

18

be hospitalized because of a cytokine release

19

syndrome.

20

and that's just what we do know about this, but

21

there's the potential of things that we don't know

22

with a small safety database and long-term

And I think right now I guess we can say

Those are pretty significant numbers,
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follow-up.
So I'm just reiterating what I think we're

3

going to come back to quite a bit, which is the

4

risk-and-benefit balance.

5

difficult to communicate to families, I think, with

6

the database we have right now, to speak with much

7

certainty.

8

DR. WEBER:

9

Dr. Konstam?

10

DR. KONSTAM:

And it will be very

Thank you.

Yes.

Hi.

First, just let me

11

say, assuming that we get to acceptance of the

12

efficacy data with a magnitude of what we see is

13

what we get -- let's make that assumption -- then

14

as concerned as I am, as I am with my colleagues,

15

the safety profile that I see would not prevent me

16

from approving the drug, given the magnitude of the

17

importance of the efficacy finding; again, assuming

18

we would accept that.

19

However, yes, I'm really concerned about

20

this from a number of regards.

One, people have

21

mentioned the long-term effects.

22

about the real-world effects.

I also worry

Cytokine release
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1

syndrome I suspect could become pretty serious if

2

it's not managed in the context of a trial with

3

some experts around.

4

thing.

5

The infectious possibilities, I mentioned the

6

neutropenia.

7

I really don't get the DKA

I wish we had a better explanation for it.

So I think that this will clearly require

8

long-term surveillance to learn not only about the

9

long-term effects, but also about the real-world

10

effects.

And if we could do another trial, I would

11

propose it.

12

do another trial, unless we choose a population

13

that just wasn't represented in this trial, who

14

they were.

I'm just not sure how we're going to

15

DR. WEBER:

Thank you.

16

Dr. David Nathan?

17

DR. NATHAN:

Yes.

So not to belabor what I

18

think is the obvious, I'll echo.

19

Yanovski said it probably better than I can.

20

when you look at these outcomes, the only outcome

21

safety data that we really have is in that

22

meta-analytic data, and it's just really striking.
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1

I mean, 16 versus 3 percent for all severe adverse

2

events; 3 versus zero deaths; DKA, 2.3 percent,

3

which is 0.4 percent infections, 3.4 percent versus

4

2 percent.
I mean, it's all in kind of a potentially

5
6

dangerous direction.

I think our confidence that

7

there really is a 2-year delay, and in real

8

practice we know that clinical trials are not

9

always representative of what happens in the real

10

world.

11

tradeoff there is that you have a bunch of sick

12

people who get hospitalized during that period of

13

time?

14

But what if it's a 1-year delay, and the

I wish we had more data that we could point

15

to, but the only thing we really have is the

16

confirmatory data.

17

data to make up for the small size of this trial,

18

then that's what we have.

19

when it comes to safety but count it when it comes

20

to C-peptide, which nobody's really very willing to

21

accept anyway.

22

the balance.

If they're using confirmatory

But we can't discount it

So again, I remain concerned about
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Thank you, Dr. Nathan.

Hello.

This is Dr. Connie

4

Newman.

I just wanted to say that I, too, have

5

some concerns about the safety data.

6

more serious adverse events in the teplizumab

7

patients.

8

this drug is, and I'm not sure how much risk we can

9

accept because the targeted population would be

There are

I think we don't really know how safe

10

people who do not actually have a disease; they're

11

at risk of a disease.

12

So I think there is effectiveness, but I

13

think we need more safety data.

Whether that can

14

occur after approval is still a question for me.

15

And in terms of the long-term risk of malignancy, I

16

think we just don't have enough data to make a

17

decision about that.

Thank you.

18

DR. WEBER:

Thank you.

19

Next is Dr. Becker.

20

DR. BECKER:

Hi.

Mara Becker.

At the risk

21

of maybe being the outlier here, but someone who

22

does use biologic agents on a more chronic basis, I
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1

guess I was more reassured at the transient nature

2

of many of the adverse events that are reported and

3

the fact that this is a drug given once, albeit for

4

a 14-day course, which is impressive.

5

But I was more reassured that the transient

6

nature of many of the adverse events was easily

7

reported.

8

the mechanism of action and the fact that it has a

9

partial agonistic signal onto the T-cell receptor

And I think that when you think about

10

and a low risk of opportunistic or serious

11

infections, I felt the safety concerns were maybe

12

less worrisome than the panel so far, at least some

13

of the comments that we've just discussed.

14

I was definitely impressed and perplexed by

15

the increased number of DKAs and hypoglycemic

16

attacks, and assumed, and was reassured by the fact

17

that there would be postmarketing studies going on,

18

and assumed that that would be a requirement that

19

we would recommend because I do think that's

20

ultimately important.

21
22

But the fact that this is going to be given
in a 1-course recommendation, albeit for 14 days,
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1

does reassure me, as someone who uses these immune

2

regulating type agents for years on an ongoing

3

basis.

Thank you.

4

DR. WEBER:

Thank you.

5

Next is Dr. Low Wang.

6

DR. LOW WANG:

Cecilia Low Wang.

Thanks.

I

7

wanted to echo a lot of what's already been said.

8

I was alarmed by the difference in SAE rates,

9

16 percent versus the 3 percent, and puzzled by the

10

DKA occurrences.

11

maybe it's not a big deal, except that the sample

12

size is so small and the exposure is so little,

13

that we see an imbalance there, but if were to

14

study a larger population for longer, it would not

15

be there, but I think that we don't know.

16

I think that it could be that

I think what's there is of some concern, and

17

I agree that at least for the lymphopenia, that was

18

transient.

19

transient and seemed to get better by day 42.

20

I think that, along with the concerns about

21

malignancy, makes me feel that the safety issues

22

are greater than maybe the potential benefits.

So even though it's grade 3, it was
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1

DR. WEBER:

Thank you.

2

We have a comment from Dr. Brittain.

3

DR. BRITTAIN:

Yes.

I mean, obviously, I

4

echo what pretty much everybody is saying about

5

safety concerns.

6

again that I think sometimes -- I've heard comments

7

that make me think people have forgotten that the

8

meta-analysis safety data is 3 to 1.

9

comment there were 3 deaths in the drug arm and

I did want to just point out

I heard the

10

zero in the other.

11

numbers, not very meaningful because there are not

12

3 times as many in the treatment arm.

13

That's, at least in terms of

So it's just something to keep in mind when

14

you're looking at the numbers, but no question

15

there are concerns.

16

DR. WEBER:

Thank you.

17

Ms. McCollister?

18

MS. McCOLLISTER:

Well, there are certainly

19

safety issues that I think need to be addressed

20

that aren't fully answerable based on the data.

21

The good news is that we have ways of doing that

22

with postmarketing studies.

This is established
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science; we know how to do it.
I was happy -- and forgive me.

I can't

3

remember her name.

I think it was Dr. Becker, the

4

rheumatologist, mentioned that within the context

5

of other things -- if you look at the data, the

6

safety signals that we did see went away after the

7

infusion or they seem to have resolved.

8

Am I concerned about the DKA?

Absolutely,

9

but I think we've seen -- Dr. Edelman gave us

10

sizeable reasons for why that might be the case.

11

That's the kind of thing that we can monitor

12

postmarketing, and I think we should have a

13

rigorous postmarketing study requirement.

14

But in terms of the risk-benefit profile, if

15

I were deciding whether or not to take this, having

16

the context that I now have from the implications

17

of diagnosis at the age at which I was diagnosed,

18

it would be a no-brainer in terms of taking this

19

medication.

20

Again, we have to look at the data.

The

21

data show that the AEs resolved quickly.

22

have long-term data, which I think is problematic,
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1

but we're not going to get long-term data unless we

2

have more patients using them.

3

do that is to have a daily [indiscernible]

4

prescripted use of this medication as it goes on

5

the market, and then to study it thoroughly

6

afterwards.

And the best way to

7

DR. WEBER:

Thank you.

8

Next is Dr. Chrischilles.

9

DR. CHRISCHILLES:

Yes.

I would agree with

10

the last comment and also with Dr. Becker's

11

comment.

12

safety evidence is necessary, and that it will

13

require some type of prospective registry, and it

14

will need a large sample size, and it will need to

15

continue for a long period of time.

16

There's no question that real-world

However, this is a small study, and there is

17

a potential for longer term effects.

18

was reassured by the transient nature of this

19

14-day, one-time treatment as well.

20

DR. WEBER:

21

Dr. Meininger?

22

DR. MEININGER:

However, I

Thank you.

Yes.

So I do understand and
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1

share some of the concern related to the DKA in the

2

stage 3 patients.

3

unknowns there.

4

sponsor both have the DKA narratives, and at least

5

from what the briefing books have provided, neither

6

the sponsor nor the agency had specific concerns

7

regarding the specifics of the DKA.

8

it becomes difficult for us to comment, but I am

9

somewhat reassured that the agency has taken a look

10
11

Obviously, there's a lot of
The agency, of course, and the

We don't, so

at that.
I would note that, of course, the obvious

12

point is that in the TN-10 study, the population

13

that we're being asked to ultimately evaluate,

14

there was no DKA.

15

that the availability of a drug will

16

ultimately -- as I think the sponsor appropriately

17

said -- lead to increased screening of patients who

18

are stage 2, type 1 diabetes.

19

itself probably will also lead to a decrease in

20

DKA, and it's obviously not specifically related to

21

the drug.

22

And maybe an obvious point is

That in and of

I think we also have to recognize that
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1

patients with stage 2 disease, if they are

2

undiagnosed, many of them will present with DKA at

3

diagnosis.

4

benefit, might be an opportunity to prevent that.

And this might be, as part of the other

5

DR. WEBER:

Okay.

6

Dr. de Lemos?

7

DR. DE LEMOS:

Thank you, Dr. Meininger.

I thought Dr. Becker and

8

Newman had key points.

Dr. Becker's point that we

9

actually do have quite a bit of safety data here I

10

think is important.

11

safety data than we do efficacy data; where we

12

really lack is on the efficacy end.

13

We actually have so much more

But that brings me back to Dr. Newman's

14

comment, which is really that we're talking about

15

giving a drug to children, 14 days of intravenous

16

infusions with lots of side effects to prevent a

17

disease, and to me the fundamental issue is

18

balancing these known short-term risks and side

19

effects with an unknown efficacy profile.

20

no confidence in the efficacy signal based on such

21

a tiny sample size, and I need that confidence to

22

be able to balance these real short-term safety
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concerns.
Now, the long-term issues won't be dealt

2
3

with by any additional studies.

That's going to

4

have to be dealt with by postmarketing

5

surveillance, but the efficacy issue could be dealt

6

with by another small study that replicates this

7

finding and provides confidence on that signal, and

8

then this risk-benefit question could be put in

9

balance.
I think then patients and their families

10
11

could make educated decisions about whether this is

12

a wise move.

13

diabetes incidence is 50 percent, but might not be

14

if it's 15 or 20 percent.

15

me, the key issue.

16

DR. WEBER:

17

Can I remind the panel members, if a

And it might be if the reduction in

So I think that's, to

Thank you.

18

question's been answered, if you could lower your

19

hand.

20

certain who is asking them.

21
22

We have a number of questions, and we're not

A few more minutes for questions and
comments on question 3.
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Dr. Ellenberg?

2

(No response.)

3

DR. WEBER:

4

(No response.)

5

DR. WEBER:

6

Dr. Ellenberg.

I think you're muted.

I think you're still muted,

Oh, there you are.

DR. ELLENBERG:

7

341

Alright.

8

turned my microphone on.

9

centrally.

They finally

It's being handled

I will tell you, if this is approved,

10
11

shortly after it's approved, the FDA will start

12

getting reports of bad things in people taking

13

this.

14

happening with the COVID vaccines can see that, and

15

it's going to be very difficult to understand what

16

the meaning of those things are.

Anybody who's been following what's been

17

So an approval would need to be done

18

together with a very rigorous type of postmarketing

19

study; if at all possible, another placebo-

20

controlled trial.

21

possible to define a population that's somewhat

22

broader to make it easier to enter people, somewhat

I don't know whether it's
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1

less restrictive, the people still with a very

2

extremely elevated risk of progressing to type 1

3

diabetes.

4

is a very fraught enterprise, and what will happen

5

is that things will come in and people will be

6

wringing their hands.

But postmarketing monitoring for safety

7

DR. WEBER:

Okay.

8

DR. ELLENBERG:

9

DR. WEBER:

Yes.

I was going to say, I think

10

we're going to be addressing some of your comments

11

in the next question.

12

broad statement about some drugs in general.

13

don't know if you have specific information as to

14

why you made the comment about people calling, but

15

I'll leave that as it is.

I think you're making a

16

I will turn to Dr. Chrischilles.

17

(No response.)

18

DR. WEBER:

19

Actually, I think Dr. Cooke is

the next in line.

20

Dr. Cooke, did you have a comment?

21

DR. COOKE:

22

I

Yes.

The one thing I just

wanted to put out there is that occasionally the

A Matter of Record
(301) 890-4188

FDA EMDAC

May 27 2021

343

1

sponsor made statements suggesting the possibility

2

that this will actually prevent type 1 diabetes.

3

Now remember, the indication is just to delay the

4

onset of type 1 diabetes, but there's been sort of

5

put out there that potential that it actually

6

prevents type 1 diabetes, and certainly that's the

7

hope of many of the people that spoke in the open

8

public hearing.

9

In terms of safety issues, I want to make

10

sure that we're thinking that if this actually

11

could prevent type 1 diabetes, that would mean it

12

would induce a permanent change in the immune

13

function, where these longer term issues I think

14

become more relevant than just these comments of

15

it's only a single infusion over 14 days, so any

16

side effects that we're going to have are going to

17

be evident very shortly after the infusion.

18

DR. WEBER:

Okay.

Thank you.

19

I think in the purpose of time, I think I'll

20

make a couple comments and then summarize the

21

discussion.

22

On face value, based on risk-benefit and
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1

efficacy analysis, if there's clear efficacy, I

2

think that the adverse effects we are seeing, based

3

on the short-term administration of the medication

4

and the transient nature of some of the effects,

5

would be acceptable.

6

concerns, potentially, over infection and

7

malignancy that would need to be captured in some

8

type of a postmarketing fashion such as a REMS.

9

I agree there are long-term

I'll just make one comment, too, about a

10

paralleled monoclonal antibody and the question of

11

the DKA question.

12

osteoporosis, we know there's a rapid off effect,

13

and there's an amplification of osteoclast

14

function.

15

maybe the DKA that's being seen is perhaps an off

16

effect and an increased in autoimmune function.

17

It's speculative, but we have to think about the

18

ways things work when we perturb them in terms of

19

the immune system as to whether or not this could

20

be going on.

21
22

Denusomab, which is used for

I'll just put out as a postulate that

To summarize, I think that, overall, the
efficacy, there are some significant questions and
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1

concerns about some long-term effects.

2

that some of the short-term effects still give

3

pause as well, although there is a transient nature

4

to them.

5

versus risk as to how we look at this data in a

6

critical fashion.

I think it's all about balancing benefit

Alright.

7

I think

We're going to move on to

8

discussion question 4 before we turn on to then the

9

vote.

If you can pull it up, please?

10

DR. RAMOS:

Dr. Weber, may I provide a quick

11

comment from the sponsor?

12

DR. WEBER:

Has this been elicited, this

13

comment, or has one of the panel members asked you

14

for it?
DR. RAMOS:

15
16

It's a clarification and some

concluding remarks.
DR. WEBER:

17

I don't know that we can do

18

that.

I think the normal venue is only when

19

panelists and committee members have questions.

20

don't think I'm allowed to allow you to do that.

21

DR. RAMOS:

Thank you.

22

DR. WEBER:

Sure.
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Question 4 in the discussion, the

2

applicant's proposed indication statement is

3

"Teplizumab is for the delay of clinical type 1

4

diabetes mellitus, T1D, in at-risk individuals."

5

TN-10 was conducted in individuals ages 8 and older

6

and enrolled relatives of patients with T1D with

7

two or more positive autoantibodies and

8

dysglycemia.
Based on available data, discuss how the

9
10

indicated population should be described to ensure

11

that the expected benefits of teplizumab will

12

outweigh the risks of treatment.

13

other recommendations for the indication statement,

14

please provide them.

If you have any

We'll open it up to comments and discussion.

15
16

I think I see Dr. Yanovski with his initial hand

17

raised.

18

DR. YANOVSKI:

Well, I think I already, in

19

some sense, addressed this.

I think we need to be

20

very circumspect about the initial approval so that

21

there is a real incentive to obtain the necessary

22

data to convince us of its ultimate safety.
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I think I indicated that just "at-risk" is

2

much too broad.

3

and older, who have family members with type 1

4

diabetes, two positive antibodies and dysglycemia.

5

There should be a very specific indication for the

6

population that was studied and where there was at

7

least some evidence of efficacy.

8
9

Yes, it should be individuals 8

I'm also going to suggest that, at least
initially, the DR4 positivity might be a very

10

important thing to add on just to restrict it a

11

little more and make us feel a little more

12

comfortable that we're trying to get at the group

13

that would be most likely to respond.

14

DR. WEBER:

Thank you.

15

Next is Dr. Cooke.

16

DR. COOKE:

So I agree in many ways with

17

Dr. Yanovski, that if the indication is left as

18

broadly as "at-risk individuals," I don't doubt

19

that it will start being used with individuals with

20

stage 1 disease with two antibodies, where I think

21

then we really get into that category of treating

22

children who don't have disease.
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I think in contrast to maybe some concerns

1
2

discussed earlier about this issue of treating

3

children with this, without a disease, the children

4

with stage 2, I think the data's pretty clear that

5

they are going to have diabetes at some point in

6

time, so although they don't have disease now, they

7

will.

8

The one place where I would differ with

9

Dr. Yanovski is that although the entrants into

10

this study were relatives that were in stage 2, I

11

think the available data, the natural history of

12

progression when you're in stage 2, whether you're

13

an individual with a family history of type 1

14

diabetes or not, is not different.

15

comfortable with, if this were to be approved, that

16

the indication would be for individuals 8 or older

17

with stage 2 disease.

18

DR. WEBER:

19

Next is Dr. Low Wang.

20

DR. LOW WANG:

So I would be

Thank you.

Thanks.

Cecilia Low Wang.

21

would agree with Dr. Cooke.

I think that, for

22

sure, the current indication, as it's worded, is
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1

too broad.

2

individuals between the ages of 8 and 45 who were

3

enrolled in the trial.

4

We only have information about

I don't know that we have enough information

5

regarding HLA-DR4, but the information that is

6

there, at least from the sponsor briefing document,

7

suggests that those who do not have that would not

8

benefit, so I think that's a question for me.

9

I don't think it matters if the person has a

10

family history of type 1 diabetes or not, because I

11

agree that we don't have information -- I mean, I

12

think we know that those individuals are at

13

probably equal risk if they have two or more

14

autoantibodies.

15

I think that there needs to be a lot of

16

thought regarding contraindications, especially

17

known active malignancies, careful inspection for

18

pre-cancerous lesions, et cetera, for the label.

19

DR. WEBER:

20

Dr. Yanovski, do you have a comment?

21

DR. YANOVSKI:

22

for the delay.

Thank you.

Yes.

Thanks.

I apologize

I just wanted to say, of course, I
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1

agree with Dr. Nathan they're at an equal risk.

I

2

was struggling with this because there's so little

3

data here, but I sincerely would like to see us

4

have an opportunity to have this tested in the real

5

world, but I also was trying to restrict the number

6

of people who are exposed to it who might not

7

benefit.

So I'm happy with either way.

8

DR. WEBER:

Thank you.

9

Dr. Meininger?

10

DR. MEININGER:

Yes.

I do agree with

11

whether or not it's a relative or not, that the

12

indication should apply.

13

agency's terms of simplifying labeling, as well as

14

making sure that the intended patient population

15

gets the drug.

16

And I'll defer to the

It does denote that studies were done

17

obviously at age 8, but the indication statement

18

doesn't have that.

19

more for the sponsor, in terms of how they're

20

thinking about if they were to dose those younger

21

than 8, how would they dosage up or how would they

22

know what the dosage is.

This might be a quick question,

Is it just something that
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would be the same dose as in 8 and above?
Dr. Weber, because the sponsor seemed to

3

have important information, I actually would like

4

to hear what that comment was that we couldn't hear

5

before, so maybe two questions for the sponsor.

6

DR. WEBER:

I think if it's been elicited to

7

the sponsor, those two questions that you had just

8

mentioned -- I'm sorry; would you want it

9

addressed, Dr.

Meininger?

10

DR. MEININGER:

11

DR. WEBER:

12

Dr. Ramos?

13

DR. RAMOS:

Yes.

Okay.

Could you repeat the questions

14

you would like me to address, because we have a

15

number of them for clarification, Dr. Yanovski.

16

DR. WEBER:

I think it was Dr. Meininger.

17

DR. MEININGER:

Yes.

I had a question in

18

terms of, if patients were to be dosed less than 8,

19

what would be the dose or dose regimen?

20

be the same as in patients greater than 8?

21

didn't see that in the briefing book.

22

Would it
I

The other is that you seemed like you had a
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1

brief comment -- and I'd ask you just to

2

brief -- about something at the end of the

3

discussion on question 3.

4

make a few comments on whatever that was.
Yes.

So if you could just

5

DR. RAMOS:

Thank you, Dr. Meininger.

6

At this stage, we plan to test the same

7

dosing regimen.

8

for safety and collect DKA information to ensure

9

that that is the appropriate dose.

10

Of course, we will be monitoring

Then the only thing I wanted to say was that

11

the TN-10 had a robust outcome.

12

are consistent with those of FDA, who did multiple

13

sensitivity analyses and concluded that the results

14

are robust.

15

These conclusions

With regard to the confirmatory study,

16

type 1 diabetes is a disease of lack of insulin,

17

and lack of insulin is measured by C-peptide.

18

therefore, stage 2 and stage 3 is a continuum of

19

the disease, and thus is applicable for evaluation

20

of the TN-10 results.

21
22

DR. WEBER:

And

Dr. Ramos, I appreciate that,

but that was not specifically asked, that question,
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so we'll have to --

2

DR. RAMOS:

Thank you.

3

DR. WEBER:

Dr. Blaha?

4

DR. BLAHA:

Yes.

Hi.

Mike Blaha.

My

5

personal opinion in the face of very, very limited

6

data is that it would be unwise to make a label

7

that extends anything beyond the trial and exactly

8

what was tested.

9

if we were to approve this for a very limited

My personal opinion would be that

10

population, that it would encourage additional

11

science to be done to try to answer the question in

12

a broader population.

13

So my simple answer on this is I think the

14

label should only reflect exactly who was tested in

15

the clinical trials.

16

DR. WEBER:

Thank you.

17

Dr. Konstam?

18

DR. KONSTAM:

Yes.

I actually just want to

19

completely agree with what was just said.

20

given the marginal nature of the efficacy data, I

21

think it would be wise to be quite restrictive,

22

which also would allow opportunities for additional
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1

trials in other populations.

2

believe that it would be different, for example, in

3

patients who don't have a relative with type 1

4

diabetes, but I think it should be tested.

5

I have no reason to

The only question I have, I would restrict

6

these comments to what's in the entry criteria of

7

the trial.

8

it based on subgroup analyses, which are really

9

notorious, and you just can't really hang your hat

10

I would not wander off into restricting

on that at all.

11

DR. WEBER:

Thank you.

12

Ms. McCollister?

13

MS. McCOLLISTER:

Hi.

Yes.

I think in the

14

discussion I hear sincere interest in making sure

15

that we're only approving a drug for what it's been

16

tested for.

17

of different medications, some of which have

18

greatly restricted access because of well-meaning

19

FDA guidance documents related to risk, the less

20

restrictive, the better off we're going to be.

21
22

However, as a patient who takes lots

We certainly don't need to go out of
control, in the idea of restricting it to people
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1

who have relatives who have been diagnosed with

2

type 1, it is not ideal.

3

relatives.

4

in my family.

5

other disease areas, and this creates lots of

6

different access issues for other disease areas

7

that truly have significant impact on an

8

individual's life.

9

I didn't have any

There's absolutely no history of type 1
What if you're adopted?

I work in

So I think that isn't relevant, nor would I

10

restrict it to people between 8 and 45.

11

45, you're capable of making a decision and

12

weighing the risk-benefit analysis on your own.

13

I would advise the agency from my perspective to be

14

less prescriptive, but appropriately prescriptive,

15

and don't let the study design be the confines with

16

which you evaluate the preponderance of evidence.

17

DR. WEBER:

18

Next is Dr. Brittain.

19

DR. BRITTAIN:

If you're

So

Thank you.

I thought I'd lowered my

20

hand, but I will speak a little bit.

21

also feel about the relative's issue, I'm wondering

22

if it was designed this way partly just because
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1

that's how they thought they would identify these

2

patients as opposed to the identified risk.

3

Obviously, if this treatment really does work, the

4

beauty is going to be if it can apply to the full

5

population, not just the 15 percent with a family

6

history.

7

DR. WEBER:

Thank you.

8

Dr. Chrischilles?

9

DR. CHRISCHILLES:

Yes.

I just wanted to

10

endorse that it's my opinion that the indication

11

should be for ages 8 and over and stage 2 disease,

12

and I do not think it should be restricted to

13

relatives only, for reasons that have been

14

described.

Thanks.

15

DR. WEBER:

Thank you.

16

Dr. David Nathan?

17

DR. NATHAN:

Yes.

I guess I'll have to

18

agree with some of the committee members but not

19

with others.

20

recruitment criteria that we used in the study.

21

That's all that we know about; everything else is a

22

guess.

I would adhere assiduously to the

I think we should also be mature about it

A Matter of Record
(301) 890-4188

FDA EMDAC

May 27 2021

1

and recognize this will be used off label.

2

Regardless of what the labeling is, I'm sure that

3

people will use it, and that makes me nervous.
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4

DR. WEBER:

Okay.

5

If there are no other comments, I don't see

6

any raised hands, I'll make a couple comments, and

7

then summarize the thoughts of the group.

8

I also agree with most in the group that it

9

really should be restricted to the label and to the

10

population studied.

11

that does raise some concerns.

12

I think extending it beyond

One thing that hasn't been mentioned is

13

obviously delaying the onset of diabetes for

14

two years -- I think in the last question we

15

thought it was clinically meaningful to the patient

16

and perhaps on a broader basis, but it doesn't

17

preclude individuals being tested, whether it's

18

with intolerance tests, with a tolerance test, or

19

closely followed, to create a more softer landing

20

in terms of not ending up in the emergency room

21

with DKA.

22

So while there's clearly a benefit in
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1

delaying the onset, I don't think we should look at

2

the way we care now and think that we can't

3

actually have an impact in terms of anticipating

4

and transitioning folks to a diagnosis of diabetes,

5

but that's just a comment that I'll make on that.

6

I think as a summary, I think as a group, I

7

think the majority felt it should be restricted to

8

the study specific indications.

9

comments about perhaps broadening that beyond that,

There were some

10

but that's the way that I'll summarize the

11

information on that.

12

Alright.

I think we are now about to move

13

on to the vote, so let me let Commander Bonner make

14

some comments to the group.

15

Dr. Bonner, do you want me to read the

16

question first or do you want to go over the

17

instructions?

18

(No response.)

19

DR. WEBER:

20

CDR BONNER:

21

DR. WEBER:

22

CDR BONNER:

I apologize for the delay.
Can you hear me?
Dr. Bonner?
Yes.

Hi.
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That's ok.
I think I was double-muted.

I

apologize.

4

DR. WEBER:

5

CDR BONNER:

That's alright.
Yes.

You can read over the

6

question, and then I'll go over the instructions,

7

and then we'll see if the committee has any

8

questions with how the question is worded and move

9

on to the vote.

10

DR. WEBER:

Okay.

So you want me to read

11

the question first?

Okay.

12

CDR BONNER:

13

DR. WEBER:

14

Question 5, does the information provided in

Yes, sir.

Thank you.

Okay.

15

the background documents and presentations by the

16

applicant and the FDA show that the benefits of

17

teplizumab outweigh the risks in support of

18

approval to delay clinical type 1 diabetes

19

mellitus?

20

Under that, if it's A, if you voted yes,

21

provide your opinion on the appropriate indication

22

statement and discuss whether you recommend any
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1

postmarketing safety studies; and B, if you voted

2

no, provide your rationale and provide

3

recommendations for additional data and/or analyses

4

that would support a favorable benefit-risk profile

5

in the approval of teplizumab.
CDR BONNER:

6

Okay.

Thank you, Dr. Weber.

7

I'll go ahead and read the instructions for the

8

vote.

9

Voting members will use the Adobe Connect

10

platform to submit their vote for this meeting.

11

After the chairperson has read the voting question

12

into the record and all questions and discussions

13

regarding the wording of the vote question are

14

complete, the chairperson will announce that voting

15

will begin.

16

If you are a voting member, you will be

17

moved to a breakout room.

18

appear where you can submit your vote.

19

be no discussion in the breakout room.

20

A new display will
There will

You should select the radio button that is

21

the round circular button in the window that

22

corresponds to your vote, yes, no, or abstain.
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1

should not leave the "no vote" choice selected.

2

Please note that you do not need to submit or send

3

your vote.

4

Again, you need only to select the radio

5

button that corresponds to your vote.

6

have the opportunity to change your vote until the

7

vote is announced as closed.

8

members have selected their vote, I will announce

9

that the vote is closed.

10

You will

Once all voting

Next, the voting members will be moved to

11

the main meeting room and the vote results will be

12

displayed on the screen.

13

results from the screen into the record.

14

Thereafter, the chairperson will go down the roster

15

and each voting member will state their name and

16

their vote into the record.

17

reason why you voted as you did, if you want to.

18

However, you should also address any subparts of

19

the voting question, if any.

20
21
22

I will read the vote

You can also state the

Are there any questions about the voting
process before we begin?
(No response.)
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DR. WEBER:

Are there any specific questions

about the wording of the question for vote?

3

(No response.)

4

DR. WEBER:

Seeing no questions or

5

objections or comments, I'll turn it back to you,

6

Dr. Bonner.

7

CDR BONNER:

8

We will now move voting members to the

9
10

362

Thank you, sir.

voting breakout room to vote.

There will be no

discussion in the voting breakout room.

11

(Voting.)

12

CDR BONNER:

The voting has closed and is

13

now complete.

Once the vote results display, I

14

will read the votes into the record.

15

(Pause.)

16

CDR BONNER:

LaToya Bonner, for the record;

17

10 yeses, 7 noes, and I will turn the meeting back

18

over to our chair.

Thank you.

19

DR. WEBER:

Thank you.

20

We will now go down the list and have

21

everyone who voted state their name and vote into

22

the record.

You may also provide justification of
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3

MS. SKVARCA:
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We will start with

Carling Skvarca.

I voted yes

4

because this drug provides the word that we've

5

heard many times today, and that is "hope."

6

think that there needs to be the postmarketing

7

studies, and I think the indications are

8

appropriate.

9

DR. WEBER:

I do

Thank you.

10

Next is Dr. Blaha.

11

DR. BLAHA:

Hi.

Mike Blaha.

I voted yes,

12

however, I was very conflicted on this one, and my

13

yes is very qualified.

14

the risk-benefit is very narrow here, and I would

15

only approve this drug for the exact indication of

16

the trial.

17

In my opinion, I think that

My ideal scenario would be to have patients

18

who did not fit the trial criteria hopefully be

19

enrolled in a second confirmatory trial, as well as

20

an extensive REMS program to look for adverse

21

effects and long-term adverse effects.

22

So my yes is very qualified by hoping to see
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1

a second confirmatory trial in a population not

2

currently supported by this trial's entry criteria,

3

TN-10, and then a very, very carefully thought out

4

and rigorous REMS program to look at safety.
My overall take on this is that I do think

5
6

this is a promising paradigm-shifting therapy that

7

really needs to move forward, at least

8

scientifically.

9

lot of skepticism about the entire body of data to

I'm excited about it, but I have a

10

make any more than just the most narrow approval.

11

Thank you.

12

DR. WEBER:

Thank you.

13

Next is Dr. Ellenberg.

14

DR. ELLENBERG:

15

DR. WEBER:

16

DR. ELLENBERG:

17

I voted yes, and I really struggled with

Yes.

Am I unmuted?

Yes.
Can you hear me?

18

this.

I agree with everything that Dr. Blaha just

19

said.

I think I was pushed by the very, very

20

encouraging results of what is admittedly a very

21

small study and something that I can't really feel

22

is completely definitive.

But I would not like to
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1

deny people, who are the kind of people that we

2

heard from today, the opportunity to weigh their

3

own risks and benefits to try this.

4

certainly agree that a very, very rigorous

5

postmarketing program, preferably including another

6

controlled trial, would be able to be carried out.

7

DR. WEBER:

8

Dr. de Lemos?

9

DR. DE LEMOS:

And I would

Thank you.

I voted no.

I do think the

10

drug is very promising.

11

scientific evidence that it changes the natural

12

history of the development of type 1 diabetes, but

13

I think that the evidence of efficacy is far from

14

adequate, and I don't think that we should accept

15

shortcuts to definitive proof of efficacy.

16

There is substantial

What we have here is a phase 2 study that

17

completed half of its intended enrollment, and we

18

have very little confidence in the magnitude of the

19

benefit.

20

replicate, but I think that the FDA has a bar for

21

what's required for substantial evidence of

22

efficacy, and this just doesn't meet it.

I personally believe that it will
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1

None of us buy the confirmatory evidence

2

from the C-peptide, so this just isn't a strong

3

enough individual trial result to merit approval.

4

That doesn't mean I don't think that it has

5

promise.

6

sponsor's obligated to rapidly enroll patients and

7

complete a replication study in this or a parallel

8

population.

9

I think it does, but I think the

DR. WEBER:

Thank you.

10

Dr. David Nathan?

11

DR. NATHAN:

12

with Dr. de Lemos.

13

tremendously, having listened carefully to the

14

patients with diabetes, or type 1 diabetes, and

15

with children with type 1 diabetes.

16

having done clinical research and clinical trials

17

for onwards of 40 years in type 1 diabetes, I think

18

we need to have just more data, both in terms of

19

efficacy, as well as in terms of safety.

20

Yes.

David Nathan.

I agree

I struggled with this vote

But that said,

I would hate, a number of years down the

21

road, to figure out that we actually have caused

22

more harm than good, especially keeping in mind
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1

that the treatment of type 1 diabetes is evolving

2

rapidly.

Thank you.

3

DR. WEBER:

4

Dr. Newman?

5

DR. NEWMAN:

Thank you.

Hello.

This is Dr. Newman.

I

6

voted no.

Although, this was a difficult decision,

7

I think this is an important treatment.

8

promising therapy, but I do not feel that we have

9

enough data for safety, including long-term safety,

It's a

10

and I do hope that we will have more studies to

11

confirm efficacy and to support the safety.

12

you.

13

DR. WEBER:

14

Dr. Becker?

15

DR. BECKER:

Thank

Thank you.

Hi.

This is Dr. Mara Becker.

16

I was unconflicted in my vote, which was yes.

17

felt like the data presented by both the sponsor

18

and the FDA were convincing enough, and the need is

19

great.

20

I

I would support a label for children 8 and

21

over with at least stage 2 disease.

22

favor of a label regardless of family history,
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1

based on the need, and I'm convinced more now than

2

ever before.

3

actually would require postmarketing safety

4

surveillance, clearly, to understand more of what

5

the long-term side effects of this drug could be.

6

But nonetheless, I still would be in favor of it,

7

and I voted yes.

I would be very supportive and

8

DR. WEBER:

9

Dr. Cooke?

10

DR. COOKE:

Thank you.

This is David Cooke.

I voted

11

no.

I do think the evidence of the TN trial showed

12

that teplizumab delays the onset of type 1 diabetes

13

in stage 2 patients, but in order to decide whether

14

the risk-benefit falls in favor of the benefit, I

15

think it's critical to really understand the

16

magnitude of that delay.
I just don't think we can have any degree of

17
18

confidence in a study where only 44 patients were

19

treated with this medication and with the

20

uncertainties that are there in the safety side of

21

things.

22

well-controlled study needs to be done in order to

So I think a second adequate and
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determine the magnitude of that delay.

2

DR. WEBER:

Thank you.

3

This is Thomas Weber.

I voted no.

It was a

4

very difficult vote and decision.

5

listening to the patients today and others, of the

6

tremendous burden of type 1 diabetes and how

7

clinically meaningful it would be to delay the

8

onset.

9

I'm well aware,

Although the TN-10 trial did show a

10

significant result, it, again, as mentioned before,

11

started out as a phase 2, very small.

12

they were adjusted for, there were baseline

13

imbalances in age and antibody status.

14

there are uncertainties about the target population

15

in terms of who it truly benefits based on age,

16

autoantibody positivity, and HLA status.

17

Although

I think

As well, I think an awareness with the

18

initial trial will increase the likelihood of the

19

sponsor to perform a large enough, well-controlled,

20

randomized trial to confirm with a second trial,

21

which is what FDA asked for in the lack of

22

confirmatory evidence; which I don't think we have
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1

with the C-peptide data at this point; which was

2

based on an existing primarily type 1 diabetes

3

population.
Without the clear efficacy, the safety

4
5

issues are not acceptable.

6

and established, I think they would be acceptable

7

with appropriate post-approval surveillance, but I

8

just don't think that they are.
Okay.

9

Next is Dr. Nason.

DR. NASON:

10

If efficacy was there

This is Martha Nason.

I voted

11

no.

12

find this a very tough call, and many

13

[indiscernible] for voting no, echo, and some that

14

people used for voting yes.

15

need here, and I did find the personal stories

16

compelling, both from the open session and from the

17

panel members.

18

Like many people who voted both yes and no, I

There's a clear unmet

I am optimistic that this will work and that

19

we're almost there, but I do feel that there needs

20

to be replication of efficacy.

21

little more safety data.

22

follow-up beyond diagnosis, and there needs to be

There needs to be a

There needs to be
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some data in a somewhat more diverse population.
If it were to go forward, I would agree that

3

the family members, as in the trials, would be an

4

appropriate indication, and would then hope that

5

the sponsor would open another study to those who

6

did not qualify because they were not family

7

members, at least assuming that the sponsor expects

8

the drug to work as well in people who don't have

9

that, maybe, genetic component.

10

Assuming that's the case, then that study

11

could hopefully get some more racial diversity and

12

collect that extra data beyond diagnosis, and also

13

hopefully prespecify the HLA-DR4 as an important

14

subgroup of interest to really figure out if

15

there's something there.

16

I hope that with that, we will cross the

17

finish line soon and, as others have said, that

18

won't be as hard to enroll as the first one was

19

because of the promising results.

20

DR. WEBER:

Thank you.

21

Dr. Chrischilles?

22

DR. CHRISCHILLES:

Yes.
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1

Dr. Chrischilles, and I voted yes, for many of the

2

reasons that we've heard already; it's just that my

3

balance tilted to the yes column.
I would be supportive of an indication for

4
5

stage 2 and above disease -- well stage 2, but not

6

stage 1, at-risk population -- and the age 8 and

7

over.

8

access to potentially incredible new medication

9

that has the potential to change and improve the

10

lives of so many, by restricting it to relatives

11

only.

12

different for that part of the indication than it

13

is for the stage and age indication points.

14

I would not, though, support restricting the

I do feel that the rationale is quite

I'd also strongly endorse and recommend a

15

robust postmarketing safety and, indeed,

16

effectiveness package so that we can best quantify

17

the magnitude of both the benefit, as well as some

18

of the potential and informed theoretical risks.

19

DR. WEBER:

20

Dr. Munir?

21

DR. MUNIR:

22

Thank you.

Kashif Munir.

I voted yes.

was a difficult decision for me as well.
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1

part of it was, unfortunately, there was data that

2

could have been there but wasn't, and that was

3

tricky because they stopped following people who

4

developed type 1 diabetes.

5

Some of the efficacy stuff that came up

6

where there was no A1c difference, well, if they

7

followed everybody, even if you developed type 1

8

diabetes, say, 5 years out, we might have seen an

9

A1c difference, a difference in hypoglycemic

10

events, and things which would have made it easier

11

to kind of judge that.

12

more difficult.

So that made it a little

13

The same with safety, we have people who

14

have received this drug 15-20 years ago, but we

15

don't have data on long-term safety from those

16

folks, so it would have been nice to have that.

17

that made it more difficult.

18

So

I do agree it's a one-time treatment in

19

short duration, so hopefully that decreases

20

long-term safety issues.

21

does alter the immune system enough to potentially

22

prevent diabetes for years, so there's no reason to

But at the same time, it
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1

think it might not alter the immune system to cause

2

negative effects long term as well.

3

with really rigorous postmarketing safety

4

evaluation.

So I agree

As for the label, I think above 8 years,

5
6

having two antibodies, and having dysglycemia, and

7

stage 2 disease would be fine.

8

family history is absolutely necessary.
DR. WEBER:

9

I don't think the
Thank you.

Thank you.

10

Dr. Konstam?

11

DR. KONSTAM:

Hi there.

Marv Konstam.

12

voted yes.

13

very smart comments that a lot of my colleagues

14

made in the opposite direction.

15

turn in my membership card as a cardiovascular

16

clinical trialist approving a drug based on a

17

sample size less than 4,000, but so be it.

I have great respect for all of the

And I may have to

Basically, why do I feel that way?

18

I

You know

19

what?

It's a very well-designed trial with a very

20

strong outcome endpoint.

21

endpoint, which really carries a lot of strength.

22

It hit it with a very large margin.

It's the primary
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internal consistency.

2

One point that I don't think has been made

3

yet it's really not about the number of patients.

4

It's about the number of endpoints, and this is a

5

very high endpoint trial, which is why they were

6

able to show a large magnitude.

7

confident about this?

8

restricted in its approval.

9

should be a postmarketing study attempted.

10

No.

Am I super

I do think it should be
I do think that there

And one last thing about why I voted yes,

11

having reviewed the data as I have and whatever

12

instincts are going into it, if my 15-month-old

13

grandson were to be at high risk for type 1

14

diabetes, there's absolutely no question in my mind

15

that I'd want him to get the drug.

16

scientific commentary?

17

DR. WEBER:

18

Ms. McCollister?

19

MS. McCOLLISTER:

How's that for

Thank you, Dr. Konstam.

Hi there.

Anna

20

McCollister.

I voted yes for a number of reasons.

21

One, I don't think that this trial is perfect.

22

It's certainly well-designed, but the study size is
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not ideal.
Having said that, very few study designs for

3

niche drugs are ideal, and given the difficulties

4

in trying to recruit something like this and some

5

of the restrictions around their inclusion

6

criteria, I think we need to be realistic about

7

what's possible.

8
9

We've got to find a way to get beyond the
size of the study population to be able to

10

interpret the data.

11

to figure out.

12

only tool in our regulatory science toolkit.

13

are developing and have developed others.

14

the agency pulled in other really helpful and

15

informative data to give a broader context, and

16

there are lots of other data that suggest there may

17

be benefits.

18

I'll leave that to the experts

But it's not as if RCTs are the
We

I think

Is that what should be the base of our

19

decision?

No.

It should be the data that was

20

presented to the agency, but that data is very

21

convincing.

22

an approval for a delay in the progression.

They're asking for an indication and
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1

demonstrated the delay in progression, which from

2

my perspective is far more compelling and

3

convincing and meaningful than biomarker

4

measurement.

5

I'm puzzled a bit by the statements about

6

efficacy given what I just said about the endpoint

7

actually being a delay in progression.

8

because you have other secondary endpoints that

9

aren't interesting and potentially relevant, that

10

doesn't impact the actual endpoint which is delay

11

of progression.

12

Just

I do think that we need a rigorous REMS

13

program.

14

that have not been answered, both in terms of

15

long-term follow-up and in terms of -- as a

16

non-expert and a non-rheumatologist, I would love

17

to see more data about how were things monitored in

18

terms of incidence of cytokines; what specific

19

impact did cytokine -- or was there a correlation

20

between cytokine level and some of the AEs that

21

were presented?

22

There are certainly lots of questions

How did all that resolve?

I'd love to see more information on
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1

underlying genetics, et cetera.

2

that that should be something that stops the drug

3

from being used for people who are well-informed

4

and have access to a robust description of the

5

risk-benefit.

6

But I don't think

As for the label, I would urge the agency to

7

think about the implications of the way they write

8

the label for patients, because the way that you

9

write the label isn't just about drug approval;

10

it's about drug access.

And if there's any kind of

11

restriction that's hinted at in the label,

12

insurance companies will use that as a mechanism of

13

denying access, and that is a very, very important

14

and big issue.

15

I think it's one that is difficult for the

16

agency for a lot of obvious reasons, but it's one

17

that has significant implications for access to

18

medications, to the process required to get access

19

to those medications.

20

very thoughtful in how you consider and develop

21

labels, but please keep that in mind, because it

22

really does have a very important and burdensome

I know that you guys are
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impact if the labels are written too strictly.

2

DR. WEBER:

Thank you.

3

Dr. Yanovski?

4

DR. YANOVSKI:

Jack Yanovski.

I voted yes,

5

but had my finger over the "no" button for a long

6

time during that period of voting.

7

because, like everyone has said, this is a limited

8

dataset that we're asked to make a decision on.

9

And that's

But I came down on the side of yes because

10

this is the first ray-of-hope study that we've had

11

in this disorder.

12

attempts over the last 30 years to modify the

13

course of type 1 diabetes, and none of them have

14

been successful.

15

There have been numerous

Now, maybe that makes it much more likely

16

for us to have an error here on the other side

17

because finally you have a chance of one trial out

18

of 20 perhaps being less than 0.05, but the

19

magnitude of the effect was substantial.

20

mechanism of action looks good.

21
22

The

The confirmatory data from the C-peptide, I
think all of us agree, are really not valuable.
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1

The change in C-peptide is trivial and the value of

2

it in terms of diabetes progression is hardly shown

3

for that kind of change.

4

not really contributory, and as a result, it might

5

be that FDA decides that this is not ready for

6

prime time because it didn't really meet the

7

minimum criteria of having confirmatory other

8

studies.

9

So the biomarker data are

However, this is a breakthrough, potential

10

advantage that could be very beneficial.

11

the studies that are to be done are really

12

important.

13

and follow-up of these patients for the long term;

14

not 1, not 2, not 5 years, but similar to growth

15

hormone, 20 to 40 years of follow-up.

16

I think

There must be a rigorous registration

There needs to be studies to determine

17

whether the impact that's seen for the first year

18

can be augmented by additional doses in this

19

stage 2 cohort, and there need to be studies in

20

slightly younger ages to determine if this can be

21

administered safely and with similar efficacy.

22

For the label, it absolutely has to be
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1

restricted only to stage 2 disease with exactly the

2

criteria of entry into the study, in my opinion, in

3

order to have a chance of the data being equivalent

4

to what was found in the study.
Do we know that it will be, long term, found

5
6

to be better than placebo?

We don't know at

7

present, but it's a good chance that it will be

8

confirmed.

9

instance, comparing one dose versus another dose,

And there's an opportunity by, say for

10

or second dose, a year later, to get more data that

11

are collected in the clinical-trials level.
There needs to be follow-up of people who

12
13

develop diabetes after this drug.

But the reason

14

why I decided that the risk-benefit was favorable,

15

unlike some other votes I've taken for this

16

committee, are that there were some unknown

17

potential risks, but not shown risks that worried

18

me.

19

I think the short-term effects of the

20

14 days of infusion were acceptable risks with this

21

kind of benefit.

22

for every drug that we approve, and we never have

There are always unknown risks
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1

enough data, even with 4,000-person trials, to

2

identify the rare events, as we've so recently seen

3

with our vaccine data.
So I voted yes, and I'm in favor of a

4
5

restricted label that is followed up with very

6

important follow-up studies.

7

DR. WEBER:

8

Dr. Low Wang?

9

DR. LOW WANG:

Thank you.

Thank you.

Cecilia Low Wang.

I voted

10

no.

11

that this therapy is potentially paradigm changing,

12

but I'm not convinced that we know the true

13

magnitude of the efficacy.

14

I realize there's a major clinical need and

I'm concerned that there are a number of

15

factors that make it likely to be smaller than

16

demonstrated, and I appreciated seeing the

17

sensitivity analyses, but these were performed to

18

allow for different ways of handling missing data.

19

There was no analysis that combined the potential

20

confounding factors of age, BMI, autoantibody

21

positivity, which could all bias the primary

22

endpoint favorably towards teplizumab.

A Matter of Record
(301) 890-4188

FDA EMDAC

May 27 2021

383

So this, in addition to the factors of the

1
2

small sample size, the difference in population in

3

which the safety data were obtained, the safety

4

concerns of SAEs and DKA, made me conclude that the

5

benefits don't outweigh the risks.
So per the bar that the FDA has set for new

6
7

drug approvals, we have one well-designed,

8

well-conducted, albeit small, clinical trial,

9

instead of two, and the confirmatory data weren't

10

strong enough to preclude the need for a second

11

trial.

12

I struggled with this vote, knowing the

13

incredible burden of the diagnosis of type 1

14

diabetes and the clinical meaningfulness that the

15

delay of onset of type 1, by a median of two years,

16

would be in the daily life of the individuals and

17

their families.

18

In terms of the analysis I would want to

19

see, I'd want to see an analysis that combines the

20

potential confounding factors of age, BMI, and

21

autoantibody positivity, and I would want to see

22

data from a second similar trial with more evenly
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matched groups at baseline and safety data in

2

patients at risk for type 1, not patients with

3

already-known type 1.

4

DR. WEBER:

5

Finally, Dr. Brittain?

6

DR. BRITTAIN:

Thank you.

Yes.

I'm Erica Brittain, and

7

I voted yes.

8

very hard decision.

9

everything everyone has said so far, whether they

10
11

384

As almost everybody said, it was a
I agreed with pretty much

voted yes or no.
It was a close call, given the small data

12

base to establish efficacy and the somewhat

13

concerning safety signals, but I did feel the TN-10

14

results are quite strong with respect to efficacy.

15

I think the risk-to-benefit balance is marginally

16

sufficient to approve and let individuals and

17

families make informed decisions about whether this

18

is right for them.

19

I would love to see some more randomized

20

studies, whether it's comparison of one dose versus

21

two doses, or perhaps versus placebo and the

22

younger age group.

Certainly, it seems like if
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1

there was some way to easily implement screening

2

for autoantibodies on a wide basis as part of usual

3

pediatric care, that would allow much faster

4

recruitment, if we could remove having to have the

5

family member requirement.
As I mentioned before, several times, I

6
7

really think any future studies, the subjects

8

should be followed after the diabetes diagnosis.

9

It would be so much more informative.
Finally, I did want to say, I had been a

10
11

little worried about how this virtual meeting would

12

go.

13

committees, and while certainly not ideal -- and I

14

hope this doesn't ultimately become the way they're

15

done -- this did work out much better than I had

16

anticipated, and I thought it was really a great

17

discussion.

18

I have not done one of these virtual advisory

DR. WEBER:

Thank you, Dr. Brittain;

19

appreciate that, and the hard work of Commander

20

Bonner and the group who put on the meeting.

21

Before we adjourn, are there any last

22

comments from the FDA?
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This is Dr. Unger from

I just wanted to thank the committee -DR. YANOFF:

3

I'm sorry.

I apologize.

I was

4

on mute.

This is Lisa Yanoff from the Division of

5

Diabetes, Lipid Disorders, and Obesity.

6

trying to say was we really, really appreciate

7

everyone's contribution, thoughtful deliberation,

8

and discussion today.

9

think about.

What I was

You've given us a lot to

We really thank the open public

10

hearing speakers for their heartfelt information

11

and their stories.

12

hear, so we thank them as well.
I'm glad the meeting went well.

13
14

That was really helpful to

I would

agree, and thank everyone again.
DR. UNGER:

15

This is Dr. Unger.

I'd just

16

like to second what Dr. Yanoff just said and thank

17

the chair, and the committee, and the open public

18

speakers.

19

It was thoughtful and robust.

I thought the discussion was terrific.

I don't know too many of you, and it would

20
21

be nice to meet in person one time, or for the

22

future.

But I think given that we were constrained
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1

by the format, I think the meeting worked out

2

extremely well.

3

everybody.

And again, my heartfelt thanks to

Adjournment

4
5

DR. WEBER:

Thank you, Dr. Unger and

6

Dr. Yanoff, for your comments.

It's nice not to

7

have to run out the door to catch a plane.

8

the one positive about the virtual meetings.

9

we did finish on time, so that's a good thing, and

That's
But

10

I really thank all the members of the committee,

11

the sponsor, the FDA, and the public comments for

12

contributing to this meeting.

13

Unless there are any further questions or

14

comments, we will now adjourn the meeting and I

15

thank everybody for your participation.

16
17

(Whereupon, at 5:27 p.m., the meeting was
adjourned.)

18
19
20
21
22
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