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1

P R O C E E D I N G S

2

(8:15 a.m.)

3

Call to Order

4

Introduction of Committee
DR. WILSON:

5

Good morning.

We apologize for

6

being a little tardy, but we'll make up time as we

7

go forward, we hope.
Good morning.

8
9

I'd like to remind everyone

to please silence smartphones, cell phones, any

10

other devices if you've not already done so.

I'm

11

Peter Wilson.

12

and Metabolic Drugs Advisory Committee, and I'll be

13

chairing the meeting.

I'm the chair of the Endocrinologic

14

First I will call the meeting to order, and

15

we'll start by going around the table and introduce

16

ourselves, and we'll start with the FDA to my far

17

left.

18

DR. THANH HAI:

19

Thanh Hai.

20

of Drug Evaluation II.

21
22

Good morning.

I'm Mary

I'm the acting director of the Office

DR. YANOFF:

Good morning.

Lisa Yanoff,

acting director, Division of Metabolism and
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1
2

Endocrinology Products.
DR. RAUSCHECKER:

Good morning.

Mitra

3

Rauschecker, acting clinical team leader, Division

4

of Metabolism and Endocrinology Products.

5
6
7

DR. HAMILTON:

Good morning.

I am Kiya

Hamilton, statistical reviewer.
DR. MUNIR:

Good morning.

Kashif Munir on

8

the advisory committee from the University of

9

Maryland.

10

DR. NASON:

Good morning.

I'm Martha Nason.

11

I'm a biostatistician at the National Institute of

12

Allergy and Infectious Diseases.

13
14
15

DR. DE LEMOS:

James de Lemos, a

cardiologist at UT Southwestern in Dallas.
DR. LOW WANG:

Cecelia Low Wang,

16

endocrinologist at the University of Colorado and

17

on the committee.

18

DR. BLAHA:

I am Mike Blaha, cardiology,

19

Johns Hopkins Ciccarone Center for Prevention of

20

Heart Disease.

21
22

DR. BURMAN:

Ken Burman, chief of

endocrinology at Medstar Washington Hospital Center
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1

and a professor at Georgetown.
CDR BONNER:

2
3

Good morning.

LaToya Bonner,

DFO, EMDAC.
DR. WILSON:

4

Peter Wilson, endocrinology and

5

preventive cardiology, public health at Emory

6

University.
DR. NEWMAN:

7

Good morning.

8

Newman.

9

University School of Medicine.

10
11
12

I'm Connie

I'm an endocrinologist at New York

MS. LELLOCK:
Lellock.

Good morning.

I'm Susan

I'm the patient representative.

DR. ELLENBERG:

Susan Ellenberg,

13

biostatistician, University of Pennsylvania

14

Perelman School of Medicine.

15
16
17
18
19
20
21
22

DR. SHOBEN:

Abby Shoben.

I'm a

biostatistician at Ohio State.
DR. YANOVSKI:

Jack Yanovski, pediatric

endocrinologist in the intramural NIH program.
DR. BUDNITZ:

Dan Budnitz, medical

epidemiology, medication safety program, CDC.
DR. KEWALRAMANI:

Reshma Kewalramani.

nephrologist, CMO at Vertex, and the industry
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1

representative to the panel.

2

DR. WILSON:

3

some introductory remarks.

4

Thank you very much.

We have

For topics such as those being discussed at

5

today's meeting, there are often a variety of

6

opinions, some of which are quite strongly held.

7

Our goal is that today's meeting will be a fair and

8

open forum for discussion of these issues, and that

9

individuals can express their views without

10
11

interruption.
Thus, as a gentle reminder, individuals will

12

be allowed to speak into the record only if

13

recognized by the chairperson, and we look forward

14

to a productive meeting.

15

In the spirit of the Federal Advisory

16

Committee Act and the Government in the Sunshine

17

Act, we ask that the advisory committee members

18

take care that their conversations about the topic

19

at hand take place in the open forum of the

20

meeting.

21
22

We are aware that members of the media are
anxious to speak with the FDA about these
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1

proceedings, however, FDA will refrain from

2

discussing the details of this meeting with the

3

media until its conclusion.

4

reminded to please refrain from discussing the

5

meeting topic during breaks or lunch.

Also, the committee is

6

Now I'll pass to Commander LaToya Bonner,

7

who will read the Conflict of Interest Statement.

8
9

Conflict of Interest Statement
CDR BONNER:

The Food and Drug

10

Administration is convening today's meeting of the

11

Endocrinologic and Metabolic Drugs Advisory

12

Committee under the authority of the Federal

13

Advisory Committee Act of 1972.

14

With the exception of the industry

15

representative, all members and temporary voting

16

members of the committee are special government

17

employees or regular federal employees from other

18

agencies and are subject to federal conflict of

19

interest laws and regulations.

20

The following information on the status of

21

this committee's compliance with federal ethics and

22

conflict of interest laws, covered by but not
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1

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

2

being provided to participants in today's meeting

3

and to the public.

4

FDA has determined that members and

5

temporary voting members of this committee are in

6

compliance with federal ethics and conflict of

7

interest laws.

8

Congress has authorized FDA to grant waivers to

9

special government employees and regular federal

10

employees who have potential financial conflicts

11

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

12

special government employee's services outweighs

13

his or her potential financial conflict of interest

14

or when the interest of a regular Federal employee

15

is not substantial as to be deemed likely to affect

16

the integrity of the services which the government

17

may expect from the employee.

18

Under 18 U.S.C. Section 208,

Related to the discussion of today's

19

meeting, members and temporary voting members of

20

this committee have been screened for potential

21

financial conflicts of interest of their own as

22

well as those imputed to them, including those of
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1

their spouses or minor children, and for purposes

2

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

3

interests may include investments; consulting;

4

expert witness testimony; contracts, grants,

5

CRADAs; teaching, speaking, writing; patents and

6

royalties; and primary employment.

7

These

Today's agenda involves new drug

8

application 210934 for sotagliflozin, and oral

9

tablet formulation sponsored by Sanofi-Aventis

10

U.S., LLC for the proposed indication adjunct to

11

insulin therapy to improve glycemic control in

12

adults with type 1 diabetes mellitus.

13

particular matters meeting during which specific

14

matters related to Sanofi-Aventis' NDA will be

15

discussed.

16

This is a

Based on the agenda for today's meeting and

17

all financial interests reported by the committee

18

members and temporary voting members, no conflict

19

of interest waivers have been issued in connection

20

with this meeting.

21
22

TO ensure transparency, we encourage all
standing committee members and temporary voting
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1

members to disclose any public statements that they

2

have made concerning the product at issue.

3

With respect to FDA's invited industry

4

representative, we would like to disclose that

5

Dr. Reshma Kewalramani is participating in this

6

meeting as a nonvoting industry representative,

7

acting on behalf of regulated industry.

8

Dr. Kewalramani's role at this meeting is to

9

represent industry in general and not any

10

particular company.

11

Vertex Pharmaceuticals.

12

Dr. Kewalramani is employed by

We would like to remind members and

13

temporary voting members that if the discussions

14

involve any other drugs or products not already on

15

the agenda for which an FDA participant has a

16

personal or imputed financial interest, the

17

participants need to exclude themselves from such

18

involvement, and their exclusion will be noted for

19

the record.

20

FDA encourages all participants to advise

21

the committee of any financial relationships that

22

they may have with the firm at issue.
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DR. WILSON:

1

Before we have the FDA

2

introductory remarks, let's have our other panel

3

members who just joined the meeting -- let's start

4

with you, Dr. Konstam.
DR. KONSTAM:

5
6

Marv Konstam.

I'm a

cardiologist from Tufts Medical Center in Boston.

7

DR. BROWN:

I'm Rebecca Brown, pediatric

8

endocrinologist in NIDDK.
MS. McCOLLISTER-SLIPP:

9
10

Slipp.

11

have type 1 diabetes.

Anna McCollister-

I'm a consumer representative, and I also

12

DR. WILSON:

Okay.

13

Are we ready for comments from the FDA to

14

begin the meeting?

15

I'm looking the wrong way.

16
17
18

I think we're all set.

Lisa is behind me.

All right.

I apologize, Lisa.

Go ahead.
FDA Introductory Remarks - Lisa Yanoff
DR. YANOFF:

Good morning.

I'm Lisa Yanoff,

19

acting director of the Division of Metabolism and

20

Endocrinology Products at the FDA.

21

welcome the advisory committee panel, the sponsor,

22

and members of the public to today's advisory
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1

committee meeting.

2

sotagliflozin, a new drug proposed by the sponsor,

3

Sanofi-Aventis, for the treatment of adults with

4

type 1 diabetes.

5

We are here today to discuss

Diabetes mellitus is a serious, chronic

6

disease that affects over 30 million people in the

7

United States.

8

type 1 diabetes due to autoimmune beta cell

9

destruction, usually leading to absolute insulin

Approximately 5 to 10 percent have

10

deficiency.

11

necessary therapy.

12

For these patients, insulin is a

Patients with diabetes have an increased

13

risk for micro and macrovascular complications, and

14

the main goal of therapy is to improve glycemic

15

control to reduce the risk for complications such

16

as diabetic retinopathy, nephropathy, and

17

neuropathy.

18

While it's established that patients with

19

diabetes are at increased risk for both

20

microvascular and macrovascular complications,

21

drugs for the treatment of diabetes are approved

22

based on hemoglobin A1c, a glycemic-lowering
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1
2

surrogate.
HbA1c, or A1c, is formed by irreversible

3

attachment of glucose to hemoglobin.

4

directly proportional to the ambient glucose

5

concentration and is a weighted average of blood

6

glucose over the preceding 2 or 3 months.

7

standardized assay is available, making this

8

measurement reliable over time and across

9

geographic regions.

10

It is

A

For drug development, we consider A1c

11

reduction to be a surrogate for benefit on

12

microvascular disease.

13

trials that have established that glycemic lowering

14

results in a reduction in the onset and progression

15

of microvascular complications.

16

This is based on clinical

We now have 12 classes of drugs approved to

17

improve glycemic control.

18

classes, insulin and insulin analogs, and the

19

amylin analog of pramlintide, are approved for use

20

in patients with type 1 diabetes.

21
22

However, only two

FDA recognizes that there is an unmet need
for patients with type 1 diabetes to not only
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1

achieve better glycemic control for prevention of

2

long-term complications, but also provide other

3

tangible benefits that are important to patients,

4

especially those that may affect day-to-day quality

5

of life.

6

Certain drug classes that rely on in

7

insulin-independent mechanism of action have been

8

explored for their potential use in type 1

9

diabetes, and one of these classes is the SGLT2

10

inhibitor class.

11

receptor, the renal proximal tubule, to inhibit

12

reabsorption of filtered glucose at the kidneys,

13

which results in an increased urinary glucose

14

excretion, thereby lowering serum glucose

15

concentrations.

16

These products inhibit the SGLT2

There are currently four SGLT2 inhibitors

17

which are FDA-approved as an adjunct to diet and

18

exercise to improve glycemic control in adults with

19

type 2 diabetes mellitus.

20

inhibitor approved was canagliflozin, followed by

21

dapagliflozin, and empagliflozin, and more recently

22

ertugliflozin.

The first SGLT2
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1

Two of the SGLT2 inhibitors also have

2

additional indications for CV risk reduction.

3

this time there are no SGLT inhibitors approved as

4

adjunct to insulin for the treatment of type 1

5

diabetes.

At

Sotagliflozin is a dual SGLT1 and SGLT2

6
7

inhibitor.

In addition to acting at the SGLT2

8

receptor in the kidney, sotagliflozin is also an

9

SGLT1 inhibitor in that it also binds the SGLT1

10

receptor present in the small intestine; although

11

as you will hear in the discussions today, the

12

clinical impact of this with regard to overall

13

glucose lowering is unclear.
The intended indication for sotagliflozin is

14
15

as an adjunct to insulin in adults with type 1

16

diabetes, and there are two proposed doses:

17

200 milligrams and 400 milligrams, both given once

18

daily.

19

Our agenda for today is summarized here.

We

20

will start with presentations from the sponsor

21

before hearing presentations from the FDA.

22

will be some time for questions after each of these
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1

presentations.

We will then take a break for

2

lunch, and after we return from lunch, we will have

3

the open public hearing, followed by the questions

4

to the panel.
I will now read through the questions to

5
6

highlight what the committee will be asked to opine

7

on today. Question 1 focuses mainly on benefits.
Discuss the benefits claimed by the

8
9

applicant, for example, glycemic control, effects

10

on body weight, and risk for hypoglycemia, for

11

patients with type 1 diabetes.

12

strength of the statistical evidence and clinical

13

meaningfulness of each of these claimed benefits.

Comment on the

Question 2 is focused on risk, which is

14
15

primarily asking about your opinion of the DKA

16

risk, the most important risk observed in the

17

trials.

18

observed risk of diabetic ketoacidosis, or DKA, in

19

adult patients in the sotagliflozin clinical

20

studies and DKA risk associated with sotagliflozin

21

in a real-world setting.

22

Discuss your level of concern about the

Question 3 asks you to consider any
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1

differences between the two proposed doses of

2

sotagliflozin, using all the available data that

3

you will hear.

4

in efficacy and/or safety observed between the two

5

proposed doses of sotagliflozin, 200 milligrams and

6

400 milligrams.

7

consider the clinical pharmacology data as well as

8

clinical trial data; in other words, improvement in

9

glycemic control and risk for DKA.

10

Comment on any relevant differences

In your discussion, please

Question 4 is the most important discussion

11

question because it asks you to weigh all of these

12

things together. We would like you to discuss the

13

overall benefit-risk profile of sotagliflozin for

14

patients with type 1 diabetes.

15

benefits and risks did you consider?

16

approach and rationale for how they were weighed

17

against each other?

18

What specific
What was your

Specifically comment on the composite

19

endpoint used by the applicant, hemoglobin A1c less

20

than 7 with no episodes of severe hypoglycemia or

21

diabetic ketoacidosis, to represent net benefit.

22

If you would recommend an alternative strategy,
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1
2

please explain your rationale.
Finally, we have our voting question.

Do

3

the available data suggest that the benefits

4

outweigh the risks and support approval of

5

sotagliflozin administered orally once daily as an

6

adjunct to insulin to improve glycemic control in

7

adults with type 1 diabetes mellitus?

8
9

If yes, comment on whether you recommend any
labeling restrictions, whether any additional

10

studies should be required after approval, and also

11

comment on whether your vote indicates support for

12

both proposed doses, 200 milligram and

13

400 milligram.

14

If no, please describe your rationale and

15

what further studies you believe the applicant

16

should conduct to establish a favorable

17

benefit-risk profile to support approval.

18

Thank you all for being here for this

19

important meeting, and we look forward to an

20

engaging discussion.

21
22

DR. WILSON:
Sanofi-Aventis.

Next, we're going to hear from

Please identify yourself to us as
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1

you start as well.

2

Applicant Presentation - Rene Belder

3

DR. BELDER:

Good morning.

Mr. Chairman,

4

members of the advisory committee, FDA, and members

5

of the public, I'm Rene Belder, vice president of

6

clinical development in the diabetes and

7

cardiovascular group at Sanofi.

8

here representing my colleagues at Sanofi and

9

Lexicon to review the data for sotagliflozin, the

I'm pleased to be

10

first oral adjunct to insulin for the treatment of

11

adults with type 1 diabetes.

12

As you know, insulin therapy is a necessary

13

treatment for type 1 diabetes, but it is not

14

perfect.

15

short- and long-term consequences.

16

exposes patients to hyperglycemia-related risks and

17

diabetic ketoacidosis, and overdosing results in

18

increased risks, such hypoglycemia and weight gain.

Under and overdosing can have serious
Underdosing

19

Finally, the difficulty patients have

20

matching their insulin dose with their actual

21

insulin needs often results in large daily

22

variations in glucose control, which can cause
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1
2

distress as patients try to manage their disease.
Sotagliflozin, by improving glycemic control

3

through mechanisms that are insulin-independent,

4

was developed to address some of these challenges.

5

Sotagliflozin is a dual inhibitor of the sodium

6

glucose co-transporter 1 and 2, referred to as

7

SGLT1 and SGLT2 for short.

8
9

Sotagliflozin acts locally to inhibit SGLT1
in the intestinal tract and systematically to

10

inhibit SGLT2 in the kidney.

11

sotagliflozin blunts and delays intestinal glucose

12

absorption and reduces postprandial glucose

13

excursions.

14

reduces renal glucose reabsorption and lowers blood

15

glucose.

16

By inhibiting SGLT1,

By inhibiting SGLT2, sotagliflozin

We're proposing to indicate sotagliflozin as

17

an adjunct to insulin therapy to improve glycemic

18

control in adults with type 1 diabetes who are not

19

adequately controlled despite optimal insulin

20

therapy.

21
22

The recommended starting dose is
200 milligrams of sotagliflozin once daily before
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1

the first meal of the day.

2

control is needed in patients tolerating the

3

sotagliflozin 200-milligram dose, the dose may be

4

increased to 400 milligrams once daily.

5

demonstrate that one major benefit of the

6

400-milligram dose is reducing the high day-to-day

7

variability in glycemic control.

8

If additional glycemic

Our data

Our clinical development program is the

9

largest to date in type 1 diabetes, with 30

10

clinical studies in more than 4,000 adults.

11

phase 3 program included two main pivotal placebo-

12

controlled 52-week studies in adults with type 1

13

diabetes.

14

evaluate the efficacy and safety of sotagliflozin

15

on top of the best achievable insulin regimen and

16

to document that in this setting, sotagliflozin

17

provided additional benefits.

18

the efficacy and safety of sotagliflozin in a

19

larger, more diverse population.

20

The

Studies 309 and 310 were designed to

Study 312 evaluated

In each of our three pivotal trials,

21

sotagliflozin, when used as an adjunct to insulin,

22

improved glycemic control.

This benefit was
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1

demonstrated with statistically significant and

2

clinically relevant reductions in the primary

3

endpoint of A1c, a validated surrogate for

4

microvascular disease.

5

achieved with a lower risk of hypoglycemia.

6

Glycemic control was

Sotagliflozin improved other glycemic

7

endpoints such as time per day spent in the

8

recommended glucose range, postprandial glucose

9

levels, and fasting plasma glucose levels.

In

10

addition, sotagliflozin improved cardiovascular

11

risk factors such as weight and blood pressure.

12

Together these improvements provided a

13

decrease in the burden of disease for the patients

14

in our program.

15

The safety data demonstrated that

16

sotagliflozin was well-tolerated, with more than

17

80 percent of patients completing 52 weeks on study

18

therapy.

19

lower risk of hypoglycemia than insulin alone, but

20

a higher risk of diabetic ketoacidosis, or DKA.

21

This is an important reason why we are here today.

22

It also showed that sotagliflozin had a

Let me take a moment to describe what we
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1

know about DKA and how we plan to manage it.

2

is a known risk in type 1 diabetes, and occurs when

3

insulin is inadequate or when conditions exist,

4

such as acute illness, which increases insulin

5

requirements.

6

DKA

Absolute or relative insulin deficiency

7

increases glucose levels and promotes a shift in

8

metabolism from carbohydrates to fats.

9

fat turnover increases ketone body formation.

10
11

Excessive
If

ketosis is excessive, it can result in DKA.
DKA mitigation and management is already

12

part of the standard of care for type 1 diabetes.

13

This involves blood glucose and ketone monitoring

14

when patients are sick or experiencing symptoms

15

consistent with DKA.

16

SGLT2 inhibition is known to increase the

17

risk of DKA in patients with type 1 diabetes.

18

development of DKA when taking an SGLT2 inhibitor

19

is caused by the same mechanisms as in non-SGLT2

20

users, namely absolute or relative insulin

21

deficiency.

22

Many patients with type 1 diabetes use

A Matter of Record
(301) 890-4188

The

35

1

symptoms and glucose levels as markers of impending

2

DKA.

3

levels independently of insulin, elevated glucose

4

levels may no longer be as reliable an indicator of

5

imminent ketoacidosis.

6

lower the risk of DKA on an SGLT2 inhibitor, it's

7

important that patients measure and rely on ketones

8

when they are sick or experiencing symptoms

9

consistent with DKA.

10

But because SGLT2 inhibitors lower glucose

Therefore, in order to

Given the potential seriousness of DKA,

11

Sanofi is proposing a robust risk management

12

program.

13

current practice guidelines such as patient

14

selection, ketone monitoring, insulin management,

15

recognizing at-risk situations, and execution of

16

sick-day rules.

17

The risk management program is based on

Additionally, we will communicate the risk

18

of DKA to healthcare professionals and patients

19

through educational materials and patient leaflets.

20

These measures will help manage the risk of DKA so

21

that patients can benefit from this therapy.

22

For the rest of our presentation this
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1

morning, Dr. Steven Edelman will discuss the unmet

2

need in type 1 diabetes.

3

present the efficacy results from our phase 3

4

studies, and then Dr. Klaus Jensen will review the

5

safety data, including our risk mitigation plan.

6

Dr. Juan Frias will provide his clinical

Dr. Pablo Lapuerta will

7

perspective on sotagliflozin, and I will then

8

return to the lectern to address any questions you

9

may have.
We also have additional experts with us

10
11

today to help answer your questions.

12

experts have been compensated for their time and

13

travel.

14

lectern over to Dr. Edelman.

15
16

Thank you very much.

All external

I will now turn the

Applicant Presentation - Steven Edelman
DR. EDELMAN:

Hello.

My name is Steve

17

Edelman.

18

of California at San Diego, where I am involved in

19

clinical research, teaching, and patient care, and

20

I am also a person living with type 1 diabetes for

21

the past 48 years.

22

I am an endocrinologist at the University

I am the founder of a national
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1

not-for-profit, patient-oriented organization

2

called Taking Control of Your Diabetes, where I

3

interact with thousands of people struggling with

4

this condition across our country every year.

5

here to discuss the unmet needs in adults with type

6

1 diabetes.

7

I'm

First, it's important to point out that

8

type 1 diabetes is a very different condition from

9

type 2 diabetes in many ways, from etiology to

10

treatment strategies.

11

autoimmune disease that causes the body to

12

mistakenly attack the insulin-producing beta cells

13

in the pancreas, leading to a state of absolute

14

insulin deficiency.

15

Type 1 diabetes is an

Patients with type 1 diabetes require

16

intensive insulin therapy in an attempt to closely

17

mimic normal physiologic insulin secretion.

18

lastly, the indices that define glycemic control in

19

type 1 diabetes go far beyond what can be captured

20

by the A1c.

And

21

Insulin significantly changed and prolonged

22

the lives of people diagnosed with type 1 diabetes.
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1

Prior to insulin, patients died either from

2

starvation or ketoacidosis.

3

was discovered almost 100 years ago, only one

4

non-insulin medication has been approved for the

5

treatment of type 1 diabetes.

6

However, since insulin

Despite its lifesaving advancements, there

7

are limitations with insulin therapy.

8

insulin can develop hypoglycemia and gain weight,

9

and with weight gain comes hypertension and other

10

comorbidities contributing to premature

11

cardiovascular disease.

12

Patients on

Due to the challenges of dosing insulin,

13

patients experience unpredictable swings and

14

increased variability in glucose values on a day-

15

to-day basis.

16

Despite advances in diabetes care,

17

27,000 patients in the type 1 diabetes exchange

18

database treated at the premier diabetes centers in

19

the U.S. showed that less than one-quarter of

20

patients achieved optimal A1c control, a value of

21

less than 7 percent, putting them at risk for

22

long-term complications.
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1

Patients need to maintain an optimal A1c to

2

prevent the onset and delay the progression of

3

microvascular complications.

4

taken from the landmark Diabetes Control and

5

Complications Trial, demonstrating the relationship

6

between A1c and microvascular complications and A1c

7

and severe hypoglycemia.

8
9

Shown here is a graph

Even a relatively small decrease in A1c
can have clinically meaningful reductions in

10

retinopathy, nephropathy, and neuropathy, and on

11

long-term health and quality of life.

12

who do get to goal, improvements in A1c come at the

13

expense of an increased risk of severe

14

hypoglycemia.

15

For those

While the A1c is the gold standard for

16

predicting microvascular complications, it does not

17

capture how patients experience their diabetes

18

control on a day-to-day basis.

19

indices, such as time in range, defined as the

20

percentage of time an individual diabetes spends

21

between 70 and 180 milligrams per deciliter, is a

22

better reflection of what patients experience every
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1
2

day.
Unpredictable fluctuations and a reduced

3

time in range, seen in the upper continuous glucose

4

monitoring tracing, can be fairly frustrating,

5

especially when the patient is following all

6

treatment recommendations.

7

Although the A1c represents the average

8

glucose value over the past few months, it gives no

9

information of the daily variability or time in

10

range that is very important to people living with

11

type 1 diabetes.

12

Both of the glucose tracings shown in this

13

slide represent the same A1c.

14

goal is one thing; however, staying in range,

15

avoiding extreme hyperglycemia and dangerous

16

hypoglycemia, has important ramifications on

17

quality of life and clinical outcomes.

18

recent publication looking at time in range from

19

the DCCT showed that improvements in time in range

20

significantly reduced the rate of retinopathy and

21

nephropathy.

22

Getting your A1c to

In fact, a

Another important aspect that patients need
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1

to manage is hypoglycemia.

2

most common complication of insulin therapy.

3

slide shows the number of patients with severe

4

hypoglycemia from the type 1 diabetes exchange

5

database.

6

Hypoglycemia is the
This

Between 4.5 and 12.9 percent of participants

7

reported at least one event of severe hypoglycemia

8

in the prior 3 months.

9

hypoglycemia can prevent individuals from achieving

In addition, fear of

10

optimal glycemic control and can have a major

11

impact on quality of life.

12

Severe hypoglycemia is also a significant

13

cause of mortality in diabetes.

14

group of the American Diabetes Association has

15

reported that between 4 and 10 percent of deaths in

16

type 1 diabetes are due to severe hypoglycemia.

17

A recent working

Another challenge patients with type 1

18

diabetes face is weight gain.

19

diabetes often struggle with weight gain, in part

20

due to insulin, and they get heavier as they get

21

older, as shown here.

22

Patients with type 1

As patients with type 1 diabetes gain excess
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1

weight, they become vulnerable to certain

2

cardiovascular risks.

3

lipid and blood pressure levels, waist

4

circumference, and BMI.

5

These include increased

There is an approximately 3 times higher

6

prevalence of hypertension and 10 times greater

7

risk of cardiovascular disease in patients with

8

type 1 diabetes versus the general population.

9

They are also 4 times more likely to be

10

hospitalized for heart failure, and cardiovascular

11

disease is the leading cause of death in patients

12

with type 1 diabetes.

13

weight and reducing cardiovascular risk factors are

14

also important.

15

So achieving an ideal body

Insulin underdosing can lead to diabetic

16

ketoacidosis, a well-known risk associated with

17

type 1 diabetes.

18

type 1 diabetes, and especially those on insulin

19

pumps, are taught sick-day rules to help manage

20

their diabetes during episodes of illness or

21

interrupted insulin delivery.

22

To prevent DKA, people with

Sick-day rules include enhanced monitoring
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1

of glucose and ketone levels, early insulin

2

administration, as well as taking in fluids and

3

carbohydrates to prevent an unnecessary ER visit or

4

hospitalization.

5

incidence of DKA reported is up to 5.1 per

6

100 patient-years.

According to recent data, the

In closing, the needs of patients with

7
8

type 1 diabetes go far beyond achieving an adequate

9

A1c.

Patients with type 1 diabetes want to reach

10

their A1c goals without the daily burden and risk

11

of hyperglycemia and especially hypoglycemia.

12

We care deeply about reducing glycemic

13

variability and improving our time in range.

We

14

worry about the increased risk of heart disease,

15

and struggling with weight as we get older is a

16

real concern.

17

Lastly, as a physician living with type 1

18

myself, I can tell you that there is a tremendous

19

amount of emotional and physical burden affecting

20

patients and their loved ones.

21

realities reinforce the need for adjunctive

22

therapies to help people with type 1 diabetes
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1

safely achieve overall glycemic control and improve

2

their quality of life.

3

Thank you very much for your time and

4

attention, and I will now turn the lectern over to

5

Dr. Lapuerta.

6

Applicant Presentation - Pablo Lapuerta

7

DR. LAPUERTA:

Thank you, Dr. Edelman.

8

Good morning.

I am Pablo Lapuerta,

9

executive vice president and chief medical officer

10

at Lexicon Pharmaceuticals.

11

oversight of the sotagliflozin clinical development

12

program for 8 years, and this morning I will

13

present the efficacy results.

14

I have provided

The primary support for the proposed

15

indication of sotagliflozin is provided by 3 phase

16

3 randomized, placebo-controlled studies, including

17

2,980 patients with type 1 diabetes.

18

Study 309, which was conducted in the U.S.

19

and Canada, and study 310, conducted in Europe and

20

Israel, had identical study designs, in which

21

insulin was optimized before randomization.

22

312 was a global study including patients in the
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1

U.S.

It had insulin optimization targets in a

2

setting closer to actual practice.
The results from these studies show that

3
4

sotagliflozin added to standard of care insulin

5

therapy provided significant A1c reduction, with

6

additional benefits beyond A1c.
Studies 309 and 310 assessed the efficacy

7
8

and safety of sotagliflozin 200 milligrams and

9

400 milligrams once daily, compared with placebo

10

over a 24-week double-blind treatment period,

11

followed by a 28-week long-term extension.

12

patients and investigators remained blinded

13

throughout the extension.

Both

Both studies enrolled patients with type 1

14
15

diabetes with A1c between 7 and 11 on insulin

16

alone.

17

study according to recommended, standard of care,

18

intensive insulin and glucose management

19

guidelines.

20

week minus 6 and continued for the duration of the

21

52-week study period.

22

Insulin doses were adjusted throughout the

Insulin optimization was initiated at

To monitor the adequacy of titration and
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1

ensure that consistent efforts were made to achieve

2

glucose targets across the three arms, an insulin

3

dose monitoring committee, or IDMC, was in place

4

during the first 24 weeks of the study.

5

To be included in the studies, patients had

6

to be 18 years and older with a diagnosis of type 1

7

diabetes made at least one year prior to screening.

8

They had to have a screening A1c between 7 and 11,

9

however, at time of randomization, there was no

10
11

limitation on A1c level.
Intensive insulin therapy was administered

12

with a pump or multiple daily injections to reflect

13

the U.S. standard of care.

14

results could be generalized, we allowed patients

15

with a history of DKA as long as there was no

16

episode in the 4 weeks prior to screening and not

17

more than 2 episodes in the previous 6 months.

18

Severe hypoglycemia was also allowed if there was

19

no episode in the 4 weeks prior to screening.

20

Additionally, to ensure

For both phase 3 studies, 309 and 310, the

21

primary endpoint was the change from baseline to

22

week 24 in A1c.

Secondary endpoints included the
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1

net benefit at week 24, defined as the proportion

2

of patients who achieved an A1c less than 7 without

3

an episode of severe hypoglycemia or DKA.

4

weight, bolus insulin, fasting plasma glucose, and

5

patient-reported outcomes were other prespecified

6

secondary endpoints.

Body

Testing for all secondary endpoints was

7
8

alpha protected and examined in the hierarchical

9

order listed on this slide.

The alpha adjustment

10

procedure provided for independent analysis of the

11

2 doses for each endpoint.
Turning now to the efficacy results for

12
13

studies 309 and 310, in studies 309 and 310, there

14

were around 260 patients randomized per group, per

15

study.

16

study drug and included in the safety population as

17

well as the modified intention-to-treat population.

18

There were very few discontinuations during

All randomized patients were treated with

19

the core treatment group, less than 10 percent on

20

sotagliflozin.

21

lower in the long-term extension so that overall, a

22

high proportion, more than 80 percent, in all arms

Rates of discontinuation were even
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1
2

completed 52 weeks of treatment.
The demographic and disease characteristics

3

were balanced among study groups.

4

study entry was around 46 years in study 309 and

5

slightly younger in study 310.

6

of white patients was consistent with the

7

demographics of type 1 diabetes.

8
9

The mean age at

The high percentage

Sex was acceptably matched given the group
size with approximately 50 percent male/female.

10

The high body mass index in study 309 reflects the

11

current trends for overweight and obesity in the

12

North American population with type 1 diabetes.

13

Here I will provide some context with the

14

overall pattern of A1c change before reviewing the

15

specific numbers for the primary endpoint at

16

week 24.

17

In both studies, patients had their insulin

18

therapy optimized for standard of care during the

19

screening period, and as a result, A1c was reduced

20

by approximately 0.6 percent.

21

randomized, and A1c improved further on

22

sotagliflozin.
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Patients on placebo continued to be treated

1
2

with optimized insulin therapy, but despite that

3

effort, they achieved minimal additional benefit

4

beyond week 4.

5

week 8.

6

three groups after that point.

7

The lowest A1c values were at

There was a gradual increase across all

This pattern of gradual increase in A1c over

8

time is common in studies of diabetes.

It's

9

challenging to maintain initial levels of

10

engagement with diet, exercise, and monitoring over

11

the long term.

12

continued to provide significant A1c reductions

13

that were not achieved with insulin alone.

14

However, at 52 weeks, sotagliflozin

Also, it's important to remember that

15

changes in insulin dose were allowed, and this had

16

the potential to confound the outcome of the A1c

17

reduction.

18

sotagliflozin therapy, but patients adjust insulin

19

to their glucose targets, and those targets help

20

avoid hypoglycemia.

21
22

Insulin reduction was not the goal of

As you see here, in both sotagliflozin arms,
significant reductions in total insulin dose were
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1

observed during the course of both trials, with

2

numerically larger decreases seen in the

3

400-milligram group.

4

to the specific A1c levels at 24 weeks.

5

With this in mind, let's move

Sotagliflozin demonstrated statistically

6

significant differences in the change from baseline

7

to week 24 in A1c for both studies.

8

first phase 3 studies to demonstrate efficacy of an

9

oral agent in type 1 diabetes.

10

These are the

The setting contrasts with type 2 diabetes,

11

where sulfonylureas, metformin, DPP-4 inhibitors,

12

thiazolidinediones, SGLT2 inhibitors, acarbose, and

13

more are used.

14

practical option has been insulin, and the A1c

15

reductions seen here with sotagliflozin could not

16

be achieved with insulin alone.

17

For type 1 diabetes, the only

The first key secondary endpoint was the net

18

benefit.

It was developed after meetings with

19

regulatory authorities, including the FDA.

20

discussed with them how potential reductions in

21

insulin doses might confirm A1c results, impacting

22

severe hypoglycemia and DKA.
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This is a responder analysis for reaching

1
2

target goal without these related events.

In both

3

studies, a statistically significant higher

4

proportion of patients achieved a composite

5

endpoint on sotagliflozin compared to placebo.

6

differences persisted at week 52.

7

closely reflected the A1c change, as results for

8

severe hypoglycemia and DKA results were roughly

9

balanced.

The

The results

We also measured body weight throughout the

10
11

study.

12

sotagliflozin doses in both studies.

13

the time of the primary endpoint, body weight

14

increased on placebo while it decreased on

15

sotagliflozin.

16

sotagliflozin doses and placebo were statistically

17

significant, with p-values less than 0.001, and the

18

beneficial effect on body weight was sustained at

19

week 52.

20

There were significant reductions with both
At week 24,

The differences between both

The largest difference, a mean of 3 to

21

4 kilograms compared to placebo, was seen in

22

study 309 in North America.

The weight changes
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1

were primarily due to a reduction in total fat

2

mass.

3

patients who volunteered to have DEXA measurements

4

at baseline and follow-up.

5

reductions in fat mass, shown here in orange, for

6

sotagliflozin compared to placebo.

This is shown by results of a substudy of

Results demonstrated

Next, let's look at fasting plasma glucose

7
8

levels.

A decrease in fasting plasma glucose was

9

observed in both studies and for both doses.

10

effect is clinically meaningful.

11

patients to wake up in the morning with better

12

glucose values and to start a meal with better

13

glycemic control.

14

This

It is relevant to

To evaluate the patient perspective, we

15

measured treatment satisfaction with the Diabetes

16

Treatment Satisfaction Questionnaire, or DTSQ, a

17

patient-reported outcomes tool used in the study of

18

diabetes.

19

are in the briefing book and favored sotagliflozin

20

over placebo by about 2 points for each dose in

21

each study.

22

The prespecified analysis of mean change

Here we provide results that examine
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1

clinically meaningful change on the DTSQ, which has

2

been defined by at least a 3-point improvement in

3

satisfaction for an individual patient.

4

proportion of patients on sotagliflozin experienced

5

a clinically meaningful improvement on the DTSQ in

6

both dose groups compared to placebo in studies 309

7

and 310.

8
9

A greater

Next, I'll review the data from the Diabetes
Distress Scale, another patient-reported outcome.

10

Results from the DDS-2 are in the briefing book,

11

and they also favored sotagliflozin over placebo in

12

terms of mean change from baseline to week 24.

13

Here we provide results on clinically

14

meaningful diabetes distress, which is defined as

15

an average total score of at least 3 on the

16

questionnaire.

17

These data represent the change from

18

baseline to week 24 in the proportion of patients

19

who reported high distress.

20

sotagliflozin was associated with a reduction in

21

that proportion compared with placebo.

22

studies, the proportion of patients with high

Treatment with
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1

distress increased in the placebo patients but

2

decreased with both sotagliflozin doses.

3

Next, let's look at the continuous glucose

4

monitoring substudy.

5

provide more detailed information on how

6

sotagliflozin affects glycemic control.

7

some experience with CGM in phase 2, and there it

8

showed improvements in time in range that were

9

valued by patients.

10
11

This study was done to

We had

Thus, we saw an opportunity in

our phase 3 studies to collect more robust data.
The prespecified data set pulled CGM results

12

from studies 309 and 310.

13

were randomized in the CGM substudy across the

14

3 groups:

15

and sotagliflozin 400 milligrams.

16

A total of 278 patients

placebo, sotagliflozin 200 milligrams,

Patients were monitored with a blinded CGM

17

device for 4 separate weeks in the study.

18

also had an assessment of postprandial glucose

19

after a standard meal.

20

They

Let's look at the primary endpoint results

21

for this study.

The CGM substudy demonstrated that

22

sotagliflozin increased the time spent in the
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1

target range of 70 to 180.

2

represent the baseline values over 24 hours for

3

each treatment group.

4

time in range.

5

over 180, and the red represents time spent below

6

70.

7

baseline.

8
9

These pie charts

The green slices represent

The yellow represents time spent

The treatment groups were very similar at

At week 24, the placebo group shows no
change despite continued efforts to optimize

10

insulin.

11

in range, which increased significantly from

12

baseline to 24 weeks.

13

Patients on sotagliflozin spent more time

This improvement of time in range represents

14

a reduction in the ups and downs that were shown

15

previously by Dr. Edelman.

16

order of about 1 and a half to almost 3 hours per

17

day is clinically meaningful.

18

for patients who don't have to deal with very high

19

blood glucose values as frequently.

20

A difference on the

It means less worry

The time spent in hyperglycemia was

21

significantly decreased.

This happened without any

22

change in time spent less than 70.
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1

overall, glucose variability was reduced.

2

valued this change.

3

that improvements in glycemic stability and control

4

in these studies were meaningful to them.

5

Patients

They provided direct feedback

For the long term, a reduction in glucose

6

variability is encouraging because high variability

7

is associated with more retinopathy and kidney

8

disease.

9

hypoglycemia.

It is also a risk factor for severe
And later on, I will review severe

10

hypoglycemia over the full 52 weeks of treatment.

11

Studies 309 and 310 provide our basis for

12

evaluation of dose response.

13

the two sotagliflozin doses were similar, and some

14

of this may have related to insulin dose changes,

15

which were greater on the 400-milligram dose.

16

The A1c changes for

However, dose response was evident in other

17

measures of glycemic control.

18

improvements in time in range and greater

19

reductions in fasting plasma and glucose and

20

postprandial glucose with the 400-milligram dose.

21

Better glycemic control also means avoiding severe

22

hypoglycemia, and fewer patients experienced severe
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1

hypoglycemia on the 400-milligram dose.
In addition to better glycemic control, we

2
3

also saw reductions in blood pressure and body

4

weight, with better results on the 400-milligram

5

dose.

6

recommended as the starting dose for all patients.

7

The 400-milligram dose should be a consideration

8

for patients who, after taking and tolerating the

9

200-milligram dose, still need better glycemic

10
11

Overall, the 200-milligram dose is

control.
I'll now review the results from our global

12

study 312.

13

included the higher sotagliflozin dose of

14

400 milligrams.

15

It was in a larger population and only

Study 312 provided an opportunity to

16

evaluate sotagliflozin in a setting closer to

17

actual practice.

18

dose monitoring committee and with relatively few

19

study visits.

This means without an insulin

20

The placebo run-in period was shorter,

21

although physicians targeted the same glycemic

22

thresholds with the same standard of care.
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1

primary objective was to demonstrate the difference

2

between sotagliflozin 400 milligrams once daily and

3

placebo, and the net benefit, the proportion of

4

patients achieving A1c less than 7 without an

5

episode of severe hypoglycemia or DKA.

6

The key secondary endpoints were similar to

7

those in studies 309 and 310, as were the key

8

inclusion and exclusion criteria.

9

were randomized.

1,405 patients

The primary endpoint demonstrated

10

superiority for sotagliflozin.

11

many patients in the sotagliflozin group compared

12

with the placebo group achieved an A1c less than 7

13

without an episode of severe hypoglycemia or DKA.

14

Almost twice as

It's important to note that just as in

15

studies 309 and 310, the improvements seen here in

16

achieving A1c targets could not be obtained by

17

insulin alone.

18

In study 312, all the secondary endpoints

19

improved and demonstrated statistically significant

20

differences with sotagliflozin compared with

21

placebo.

22

were alpha protected and analyzed in the order

Of note, all the secondary endpoints here
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1

presented.
The magnitudes of A1c change and body weight

2
3

change were clinically meaningful.

A reduction of

4

about 0.5 percent in A1c compared to placebo is

5

large, especially since there were reductions in

6

insulin in the sotagliflozin arm.
Another key endpoint here was systolic blood

7
8

pressure change among patients who had evidence of

9

hypertension at baseline.

Reductions in systolic

10

blood pressure of 3 millimeters or more are

11

considered important, and sotagliflozin provided a

12

reduction of this magnitude.

13

pressure results and all the outcomes were in line

14

with the results from studies 309 and 310.

These systolic blood

15

The FDA asked that the committee also

16

consider reductions in hypoglycemia among the

17

benefits of sotagliflozin, so I will review them

18

here.

19

Hypoglycemia was a safety endpoint.

All

20

safety events were examined on the basis of the

21

mechanism of action, moderate and major

22

manifestations of the events, clinical relevance,
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1
2

potential dose response, and changes over time.
With respect to mechanisms of action,

3

insulin causes hypoglycemia.

4

independently of insulin and reduces daily glucose

5

variability.

6

variability was associated with less severe

7

hypoglycemia.

8
9

Sotagliflozin acts

In the DCCT, lower glucose

In terms of moderate and major
manifestations of hypoglycemia, there were more

10

events of hypoglycemia with blood glucose less than

11

or equal to 55 on placebo, and over 52 weeks, more

12

patients experienced investigator-reported and

13

positively-adjudicated severe hypoglycemia on

14

placebo.

15

We evaluated two main categories of

16

hypoglycemia from two key sources of information,

17

glucose self-monitoring and event of special

18

interest reporting.

19

glucose was done systematically with glucometers,

20

whose results were automatically uploaded.

21
22

Self-monitoring of blood

With over 2 million values, this provided
for a robust safety evaluation.
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1

outside of traditional adverse event reporting, and

2

is not reflected in adverse event tables.

3

presence or absence of symptoms was noted for each

4

event.

The

Potentially severe hypoglycemia was captured

5
6

through dedicated case report forms and

7

independently adjudicated.

8

standard way, as hypoglycemia from which the

9

patient could not recover without the assistance of

It was defined in the

10

others, or which led to loss of consciousness or

11

seizure.
All analysis of hypoglycemia cutoffs, with

12
13

or without symptoms, were consistent and showed a

14

difference favoring sotagliflozin across the three

15

trials.

16

In this slide, I show symptomatic

17

hypoglycemia.

The threshold less than 55 is

18

described by the American Diabetes Association as:

19

"a glucose level sufficiently low to indicate

20

serious, clinically important hypoglycemia."

21

Studies 309 and 310 included all 52 weeks of

22

treatment, and there are about 1,400 more events on
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1

placebo.

In study 312, over only 24 weeks, there

2

were about 800 more events on placebo.
The rate ratios for sotagliflozin compared

3
4

to placebo are less than 1, indicating reductions

5

in symptomatic hypoglycemia.

6

intervals exclude 1, and the nominal p-values are

7

all low.

8

sotagliflozin and placebo.

The confidence

These indicate a clear difference between

FDA analyses are entirely consistent with

9
10

our own, with similar p-values.

11

symptomatic hypoglycemia on placebo.

12

are also consistent with direct feedback from

13

patients in studies 309 and 310.

14

reductions in hypoglycemia that were meaningful to

15

them.

16

There was more
These results

They reported

Severe hypoglycemia was less common.

Its

17

incidence was examined over time in our long-term

18

studies.

19

400 milligrams began to separate at around week 24.

20

At this time point, however, there is little

21

difference.

22

The curves for placebo 200 milligrams and

It was after week 24 that the curves
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1

separated.

2

the 400-milligram dose curve was relatively flat.

3

At week 52, the incidences of positively

4

adjudicated severe hypoglycemia were 7.4 percent on

5

placebo, 5.7 percent on sotagliflozin 200

6

milligrams, and 4.4 percent on 400 milligrams of

7

sotagliflozin.

8

response.

9

There was no overlap between them, and

This suggests a potential dose

We examined the differences with Cox

10

regression.

11

hypoglycemia were 0.75 for the 200-milligram dose

12

and 0.58 for the 400-milligram dose.

13

less than 0.05 for the 400-milligram dose indicates

14

separation from placebo.

15

consistent with those of the FDA.

16

The hazard ratios for severe

The p-value

Our analyses were

Overall, the data show that sotagliflozin

17

reduced symptomatic hypoglycemia compared to

18

standard of care intensive insulin therapy, and the

19

safety results for both moderate and severe

20

hypoglycemia are relevant to the evaluation of

21

sotagliflozin as an adjunct to insulin therapy.

22

In summary, the phase 3 program demonstrated
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1

that sotagliflozin, once daily added to insulin,

2

provided improvement in glycemic control that could

3

not be achieved with insulin alone.

4

provided significant reductions in A1c compared to

5

placebo at week 24 and out to week 52.

6

Sotagliflozin

Across the phase 3 program, benefits beyond

7

A1c were also demonstrated.

There were

8

improvements in measures of glycemic control such

9

as postprandial glucose and time in range.

10

Reductions in body weight and systolic blood

11

pressure were observed, which are important.

12

The benefits of sotagliflozin were valued by

13

patients, who reported an increase in treatment

14

satisfaction and a decrease in diabetes distress.

15

Hypoglycemia safety data were relevant, as

16

improvements in glycemic control were provided

17

without the higher numbers of symptomatic and

18

severe hypoglycemia seen on insulin alone,

19

supporting the use of sotagliflozin.

20

Together these results show that

21

sotagliflozin once daily provided clinical

22

meaningful efficacy when added to insulin in
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1

patients with type 1 diabetes.
Thank you.

2
3

I would now like to turn the

lectern to Dr. Jensen.

4

Applicant Presentation - Klaus Jensen

5

DR. JENSEN:

Good morning.

I'm Klaus

6

Henning Jensen, and I'm the head of diabetes,

7

cardiovascular, and metabolism drug development at

8

Sanofi.

9

safety from the phase 2 and 3 clinical trials.

10

I'll be presenting an overview of the

These data demonstrate that sotagliflozin

11

was generally well tolerated.

12

adverse effects, such as genital mycotic infection

13

or volume depletion, were typically mild or

14

moderate and largely consistent with the marketed

15

SGLT2 inhibitors.

16

Class-related

However, sotagliflozin was associated with

17

an increased risk of ketosis and ketoacidosis.

18

This risk has been well characterized and is

19

consistent with the DKA previously described in

20

patients taking off-label SGLT2 inhibitors for type

21

1 diabetes.

22

Drawing upon the learnings from our clinical
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1

trials, off-label SGLT2 inhibitor experience, and

2

expert clinical guidance, we are confident that the

3

risk of DKA can be effectively managed in the

4

postmarketing setting.

5

The safety of sotagliflozin has been

6

evaluated in a total of 30 clinical studies.

7

Several key data pools were utilized to

8

characterize the safety profile.

9

was evaluated using the combined 52-week studies

General safety

10

309 and 310, as these studies were identical in

11

design, had the longest treatment duration, and

12

provided data on both the 200- and 400-milligram

13

doses.

14

Events of special interest were evaluated

15

across the phase 2 and 3 type 1 diabetes studies,

16

where adverse events were assessed using the safety

17

data pool of studies in type 1 or type 2 diabetes.

18

This latter data pool included more than 2,100

19

sotagliflozin-treated patients, and more than 1,300

20

patient-years of exposure.

21
22

Here is an overview of treatment-emergent
adverse events from the 52-week studies.
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1

Approximately three-quarters of patients in each

2

treatment group reported an adverse event.

3

leading to discontinuation were more frequent with

4

sotagliflozin, and DKA was the most common event

5

leading to sotagliflozin withdrawal.

6

Events

The incidence of serious events was also

7

higher with sotagliflozin.

DKA was the most common

8

SAE reported with sotagliflozin while hypoglycemia

9

was the most common serious event reported with

10

placebo.

There were 3 deaths with placebo and 1

11

with sotagliflozin.

12

assessed related to study drug.

None of these deaths were

13

Let me now turn to events of special

14

interest. Events of special interest, or EOSI, were

15

defined based on known or suspected adverse effects

16

of the marketed SGLT2 inhibitors, as well as

17

possible SGLT1 effects.

18

This slide outlines the EOSI evaluated in

19

the program.

Of these, severe hypoglycemia, DKA,

20

MACE, and drug-induced liver injury were

21

adjudicated by independent clinical event

22

committees, or CEC.

The first two events,
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1

hypoglycemia and DKA, are the most clinically

2

relevant safety challenges in the management of

3

type 1 diabetes.

4

As Dr. Lapuerta has shown you, patients

5

treated with sotagliflozin were able to attain

6

improved glycemic control with a lower risk of

7

hypoglycemia compared to insulin alone.

8

I will focus my presentation on DKA.

9

Therefore,

In order to better evaluate the risk of DKA,

10

it's worth taking a moment to review the clinical

11

features that accompany emerging DKA.

12

SGLT2 inhibitor-mediated glucose excretion is

13

associated with a small ketogenic effect due to the

14

reduction in glucose availability, this is only

15

associated with a small increase in ketone levels

16

within the normal range.

17

Although

Clinically, however, it's important to

18

consider that hypoglycemia-related signs and

19

symptoms usually recognized by patients to indicate

20

insulin deficiency and the need to take a

21

corrective action are blunted.

22

elevations are blunted due to the effects of SGLT2.
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1

Therefore, increases in urination and thirst

2

due to hyperglycemia are not as reliable to detect

3

emerging DKA.

4

early signs and symptoms to detect emerging DKA and

5

must rely more on ketosis-related signs and

6

symptoms, including ketone testing.

7

This means that patients have less

Next I would like to walk you through the

8

DKA events as adjudicated by the clinical event

9

committee.

A wide net was used to capture all

10

potential ketosis-related events and ensure

11

complete case ascertainment.

12

reflect an asymptomatic and rapidly resolving blood

13

or urine ketone elevations were more frequent with

14

sotagliflozin.

15

These events largely

All clinical events evaluated as possible

16

DKA or metabolic acidosis were reported to the CEC

17

for adjudication.

18

1.3 percent of placebo and 5.4 percent of

19

sotagliflozin patients.

20

Such events were reported in

The CEC subsequently confirmed the presence

21

of metabolic acidosis in 0.7 and 3.4 percent of

22

patients, respectively, and among these,
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1

0.5 percent of placebo and 3 percent of

2

sotagliflozin patients had events consistent with

3

definite or probable DKA.

4

Across the phase 2 and 3 studies, the

5

exposure-adjusted incidence rates for DKA were 0.7

6

and 4.1 cases per 100 patient-years for placebo and

7

sotagliflozin, respectively.

8

risk compared to placebo of 6.6 confirms an

9

increase in DKA risk over placebo.

The observed relative

However, given

10

the low absolute incidence of this event, it may be

11

more instructive to look at the absolute risk

12

difference between the treatments.

13

treatment with sotagliflozin resulted in 3.6

14

additional cases of DKA per 100 patient-years of

15

exposure compared to placebo.

16

As shown here,

Here are the data from the 52-week studies,

17

where comparisons can be made between the two

18

sotagliflozin doses.

19

risk is largest with the 400-milligram dose.

20

the relative risk compared to placebo is elevated

21

for both doses, when we look at the risk

22

difference, we see one additional DKA case per 100

The numerical increase in DKA
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1

patient-years exposure with the higher dose

2

compared to the lower dose.

3

This slide provides an overview of the DKA

4

event characterization across the type 1 studies.

5

DKA was almost always assessed as serious in both

6

treatment groups.

7

fatal, almost all sotagliflozin patients were

8

managed with inpatient hospitalization.

9

While none of the events were

The mean event durations were balanced

10

between the groups.

11

largely moderate or severe in intensity, using the

12

ADA Consensus criteria, revised to exclude glucose

13

thresholds.

14

Events with sotagliflozin were

Discontinuation for DKA was frequent with

15

sotagliflozin.

16

on sotagliflozin permanently stopped treatment,

17

while the remainder continued treatment, usually

18

after a brief interruption of therapy during the

19

acute episode.

20

Forty percent of patients with DKA

Importantly, no events of DKA were observed

21

in patients who had blood glucose levels of less

22

than 150 milligrams per deciliter.
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1

the patients experiencing DKA on sotagliflozin had

2

glucose levels greater than 250.

3

glucose levels in the range from 150 to 250.

The rest had

4

This means that glucose elevation remains a

5

critical element in the management of DKA, but also

6

shows that ketone testing should start at lower

7

glucose levels than typical for what is currently

8

done in type 1 diabetes.

9

To emphasize the mechanism behind the

10

observed euglycemic DKAs, I want to highlight this

11

study published for marketed SGLT2 compound, where

12

type 1 diabetes patients on pumps had their insulin

13

infusion stopped experimentally while on SGLT2

14

inhibitor or not.

15

You can see a clear difference in the

16

increase in glucose levels over time, with less

17

glucose elevations in the SGLT2 treatment group.

18

This would mean that patients have less

19

hyperglycemia-related information to react to

20

during the emergence of DKA.

21
22

In contrast, on the right-hand figure we see
that ketone elevation remains a reliable predictor
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1

of the emerging insulin deficiency and hence

2

emerging DKA.

3

for DKA and what we saw in our program.

4

Let me discuss the known triggers

Triggers for DKA seen with sotagliflozin

5

were the same as those commonly seen without SGLT2

6

inhibition and can be used to determine when ketone

7

monitoring should be performed.

8

and insulin interruption were the most common

9

triggers for DKA in the program.

10

Acute infection

Infection and other acute intercurrent

11

illnesses, often with reduced food or fluid intake,

12

preceded the DKA event in up to 45 percent of all

13

sotagliflozin cases, while reductions of

14

interruptions in insulin dosing accounted for the

15

event occurrence in approximately 47 percent.

16

Other less frequent contributors included

17

alcohol use, initiation of a ketogenic diet, or

18

excessive exercise.

19

identified in fewer than 10 percent of

20

sotagliflozin cases.

21
22

An acute trigger was not

Given this increase in DKA, we performed
extensive post hoc analysis to identify potential
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1

risk factors.

These analyses included evaluations

2

of baseline patient characteristics as well as the

3

relationship between DKA and insulin dosing.
No subgroup was identified in which a

4
5

substantial increase in DKA risk was seen compared

6

to the study population as a whole or which would

7

otherwise suggest exclusion of sotagliflozin

8

treatment.
Several factors independent of sotagliflozin

9
10

were identified, showing modest association to DKA

11

risk:

12

Conversely, patients who started on higher baseline

13

total insulin doses and those who did not on

14

average reduce insulin dose on treatment had modest

15

numerical reduction in DKA.

16

prior DKA history, pump use, and female sex.

These findings are not unexpected, as each

17

are known risk factors for DKA.

18

be used to identify individuals at higher risk

19

where increased vigilance may be warranted.

20

Additionally, the off-label experience obtained

21

from the use of SGLT2 inhibitors in type 1 diabetes

22

provides important insights into the safety of
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1
2

these drugs.
In order to further evaluate this real-world

3

experience, we analyzed the incidence rates for DKA

4

with and without SGLT2 inhibitor use from the

5

MarketScan Healthcare Database.

6

database is a large U.S.-based healthcare claims

7

that includes both commercial claims and Medicare

8

supplemental data.

9

The MarketScan

The analysis was performed to evaluate

10

incidence rates for DKA resulting in

11

hospitalization in type 1 patients using SGLT2

12

inhibitors.

13

for DKA over time identified in the MarketScan

14

database for the period of 2013 to '17.

15

incidence rates under SGLT2 inhibitors is shown in

16

blue, while those not on SGLT2 inhibitors is shown

17

in grey.

18

This slide presents the incidence rate

DKA

The incidence rates for DKA were initially

19

quite high with the introduction of this class of

20

medication, with an incidence of nearly 16 cases

21

per 100 patient-years.

22

use, experience and ongoing safety communications,

However, with continued
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1
2

this incidence rate has decreased.
In the sotagliflozin trials, initial DKA

3

risk mitigation was part of the protocols.

4

However, euglycemic DKA was not a recognized risk.

5

Thus, no specific emphasis was made on the

6

importance on ketone monitoring beyond best

7

standard practice.

8

exclude patients with a very recent DKA episode or

9

with ketone elevations at screening.

10

The program did initially

As of 2015, in response to the DKA warning

11

from FDA, a number of additional measures were

12

taken in the clinical program to further minimize

13

the risk of DKA.

14

about the association between SGLT use and

15

euglycemic DKA, and additional education to

16

patients and investigators of presenting signs and

17

symptoms for DKA, circumstances that might increase

18

the risk, and guidance on early intervention to

19

manage ketosis and avoid progression to DKA.

20

importantly, ketone sticks and BHP meters were

21

provided to patients to emphasize the importance of

22

ketone monitoring for detection.

These included communication
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The impact of the changed DKA risk

1
2

mitigation in the trial can be seen here.

The

3

mean rate of DKA in the trial program after the

4

implementation of additional risk mitigation

5

measures was lower than in the initial period.

6

This provides some reassurance on the value of risk

7

education around euglycemic DKA and ketone

8

monitoring.
Taking into account the learnings from our

9
10

clinical trials, the experience with off-label

11

SGLT2 inhibitor use, and expert guidance on DKA

12

identification and management, we have prepared a

13

thorough risk management strategy to optimize safe

14

use.

15

This strategy is focused on appropriate

16

patient selection, targeted ketone monitoring, and

17

maintenance of adequate insulin dosing.

18

messages will be disseminated to a wide variety of

19

stakeholders using a broad risk communication

20

strategy.

21
22

These

Patient selection is an important first step
in managing the risk of DKA, as extra vigilance
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1

will be required to use this drug effectively and

2

safely.

3

patients who are highly engaged in terms of their

4

disease, which is not controlled with intensive

5

insulin therapy and who demonstrate a willingness

6

and ability to adhere to the day-to-day demands of

7

their complex disease.

8
9

Sotagliflozin should only be initiated in

Specifically, this means adherent patients
adept at managing insulin adjustments to reflect

10

variable daily needs.

11

recognize at-risk situations for ketosis and to

12

apply standard sick-day rules, which include

13

frequent glucose and ketone monitoring to prevent

14

ketosis progression.

15

considered best practice in type 1 diabetes DKA

16

risk management, but the importance will need

17

emphasis for patients' using sotagliflozin.

18

It also means an ability to

This is already what is

The willingness to monitor ketones is

19

essential, given the greater tendency for ketosis

20

generation with this class of drugs and the

21

blunting of hypoglycemia-related signs and

22

symptoms.

Conversely, sotagliflozin should not be
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1

initiated in patients with a recent or recurrent

2

history of DKA until background triggers have been

3

identified and effectively corrected.

4

also not be started in patients with underlying

5

ketosis or in patients with identified ketosis risk

6

factors, such as excessive alcohol use or ketogenic

7

diets.
Ketone monitoring is the second pillar of

8
9

It should

this risk management strategy and allows for early

10

ketosis detection to help prevent progression to

11

ketoacidosis.

12

important with sotagliflozin, as DKA may occur in

13

the absence of significantly elevated blood glucose

14

levels.

15

Ketone monitoring is particularly

In order to establish a baseline of ketone

16

levels, ketone should be checked prior to

17

initiation of treatment.

18

monitoring can be evaluated on an individual basis.

19

In addition, patients should monitor ketones during

20

sick days, if they are holding insulin, or in

21

connection with any known triggering events.

22

Finally, patients on insulin pumps should check

A plan for additional
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1
2

ketones 3 to 4 hours after infusion set changes.
In the presence of clinically significant

3

ketone elevations, defined according to the

4

presence or absence of symptoms, sotagliflozin

5

should be stopped and patients should seek medical

6

attention.

7

treatment should only be resumed following complete

8

resolution of the event and after precipitating

9

factors have been corrected.

10

Following a DKA episode, sotagliflozin

Finally, maintenance of adequate insulin

11

dosing is essential to mitigate DKA risk.

12

Importantly, sotagliflozin should not be seen as an

13

insulin-sparing medication.

14

optimized standard of care insulin dosing prior to

15

starting treatment.

16

should be made cautiously after starting

17

sotagliflozin to avoid ketosis or DKA.

18

Patients should be in

If needed, insulin reduction

For those patients who are unable to

19

effectively maintain an adequate insulin dosing,

20

consideration should be given to discontinuing

21

therapy again.

22

Communication of these key messages is an
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1

important part of our risk management plan.

2

product labeling will be the cornerstone of risk

3

communication to healthcare professionals.

4

The

Additionally, we will send out healthcare

5

professional communication following approval.

6

This will highlight the potential for DKA, and most

7

importantly, the need to consider DKA in situations

8

of acute illness, even in the absence of

9

significantly elevated blood glucose levels.

10

It will also include information on ketone

11

monitoring and DKA management.

12

to reach one million U.S. prescribers and

13

nonprescribing healthcare professionals who are

14

involved in the triage and management of these

15

patients, including generalists, nurse

16

practitioners, and emergency room doctors.

17

Our target will be

For patients, we will provide patient alert

18

cards that will include a brief summary of

19

potential signs and symptoms of DKA, potential

20

triggers, and instructions for ketone monitoring

21

and management.

22

carried by the patient and help alert clinicians in

As a portable card, it can be
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1

the acute care setting.

Finally, a medication

2

guide will be distributed with each prescription

3

filled.
A broader risk communication strategy is

4
5

designed to further enhance DKA messaging, both at

6

the time of approval and beyond.

7

to present here, several items bear specific

8

mention.

While too lengthy

Because effective general disease management

9
10

is an important part of selecting the right patient

11

for sotagliflozin, our plan includes general type 1

12

disease education to reinforce instruction on

13

ketone monitoring and application of sick-day

14

rules.

15

Publications are also an important part of

16

education.

17

risk mitigation measures for sotagliflozin use and

18

particularly for emergency room staff on euglycemic

19

DKA identification and management.

20

Publications are planned to describe

In addition to the patient alert card,

21

educational materials will be provided to the

22

patient at initiation and an educational video will
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1

be available on the product website.

2

support program will also be available to provide

3

more intensive engagement, with trained nurse

4

educators as well as email and SMS communications.

5

A patient

Additionally, we are working on plans to

6

monitor the safety of sotagliflozin in the

7

postmarketing setting.

8

post-authorization safety study to monitor the rate

9

of DKA in the real world.

10

Most notably, we will do a

We will compare the rate of DKA between type

11

1 diabetes patients using sotagliflozin as adjunct

12

to insulin compared to those using insulin alone.

13

This will be conducted as a retrospective cohort

14

study using healthcare databases and will report

15

the incidence rates of DKA yearly for 4 years.

16

We will also undertake a drug utilization

17

study to evaluate the practice pattern of

18

sotagliflozin through a cross-sectional prescriber

19

survey, a retrospective medical chart review, and a

20

prospective patient survey.

21

provide information on the prevention, diagnosis,

22

and treatment of DKA in a real-world setting.

This study will
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Lastly, in order to gain rapid insights on

1
2

the effectiveness of our risk communication, we

3

plan to undertake prescriber surveys testing the

4

effectiveness of our communication.

5

be undertaken rapidly after risk communications so

6

that corrective actions can be taken if needed.

This study can

In summary, the safety profile of

7
8

sotagliflozin support its use in patients with

9

type 1 diabetes as an adjunct to insulin therapy to

10

achieve improved glycemic control.
Sotagliflozin was well tolerated, with a

11
12

general risk profile that is largely consistent

13

with the related SGLT2 inhibitors that are

14

currently in use for type 2 diabetes, while also

15

producing less hypoglycemia compared to insulin

16

alone.

17

sotagliflozin in patients with type 1 diabetes,

18

which would result in an excess of 3 to 4 DKA

19

patients per 100 patient-year exposure over

20

insulin.

21
22

An increase in DKA risk was observed with

DKA, while moderate or severe in intensity
and often leading to drug discontinuation, has been
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1

well characterized and was quite consistent with

2

that described with the SGLT2 class.

3

The effect may be anticipated, based upon

4

the drug's SGLT2 inhibitory effects.

5

this risk was predictable in the sense that

6

commonly recognized triggers were observed in the

7

vast majority of cases.

8

triggers further support a mitigation plan amenable

9

to for-cause ketone monitoring and, hence, may

10
11

Moreover,

The presence of these

prevent ketosis progression to DKA.
Our proposed risk management plan can be

12

applied to effectively manage the risk of DKA.

13

ability to reduce this risk can be seen from the

14

off-label SGLT2 inhibitor experience.

15

reductions in DKA incidence have been observed over

16

time as clinicians gained experience with the use

17

of these drugs.

18

become comparable to those obtained under standard

19

of care therapy.

20

The

Here,

Ultimately, incidence rates have

Our risk management strategy is focused on

21

appropriate patient selection, targeted ketone

22

monitoring, and maintenance of adequate insulin
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1

dosing, and will be supported through a broad

2

communication plan targeting key medical and

3

patient stakeholders.

4

Thank you for your attention.

5

like to turn the podium over to Dr. Frias to

6

present his clinical perspective.

7
8

I would now

Applicant Presentation - Juan Frias
DR. FRIAS:

Thank you and good morning.

I'm

9

Juan Pablo Frias, an endocrinologist who has spent

10

a large part of my career working to help patients

11

with diabetes improve outcomes.

12

as medical director and principal investigator of

13

the National Research Institute, an organization

14

that conducts clinical research, primarily in the

15

area of diabetes and metabolism, and that provides

16

free medical care to underserved patients with

17

diabetes in Los Angeles.

18

I currently serve

I recently served as a principal

19

investigator in the sotagliflozin clinical

20

development program, and I am very encouraged by

21

the results presented today and the impact it will

22

have in patients with type 1 diabetes, a population
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1

with relatively few treatment options.

2

I would like to share my thoughts on

3

appropriate patient selection for sotagliflozin and

4

the impact it may have on patients with type 1

5

diabetes.

6

First, as you heard from Dr. Edelman, even

7

with significant advances in insulin formulations

8

and diabetes-related technologies, the vast

9

majority of patients with type 1 diabetes are not

10

achieving glycemic targets.

11

part to common challenges with insulin therapy,

12

including weight gain, excessive glycemic

13

variability, and perhaps most importantly,

14

hypoglycemia.

15

This is due in large

Hypoglycemia is not only a significant

16

barrier to intensification of diabetes therapy, but

17

is also a leading cause of diabetes-related death

18

in patients with type 1 diabetes.

19

truly need adjunctive therapies to help improve

20

diabetes control.

21
22

These patients

This is frequently communicated to me by my
patients, particularly given the ever growing

A Matter of Record
(301) 890-4188

88

1

number of medications available to patients with

2

type 2 diabetes.

3

and clinical investigator, sotagliflozin is an

4

agent that will significantly benefit appropriate

5

patients with type 1 diabetes.

In my experience as a clinician

So who are these patients?

6

First, I will

7

consider using sotagliflozin in patients not

8

achieving glycemic targets with insulin alone, as

9

well as those that have significant glycemic

10

variability or that experience frequent

11

hypoglycemia.
Because of the known risk of diabetic

12
13

ketoacidosis, I will only consider patients who are

14

engaged in their care, including their willingness

15

and ability to optimize insulin therapy, monitor

16

ketones, and communicate with me should any issues

17

arise.

18

Importantly, I would not use sotagliflozin

19

in patients that have not yet achieved the best

20

possible result with insulin alone, and in a number

21

of other circumstances, including patients who have

22

experienced recurrent and/or unexplained DKA, are
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1

on a ketogenic diet, have not demonstrated the

2

ability to self-manage their disease, and who have

3

had difficulty complying with their diabetes

4

treatment plan.

5

candidates once these concerns and issues are

6

adequately addressed.

7

These patients may be appropriate

For patients who are appropriate candidates,

8

I will educate them about potential risks and how

9

to prevent, recognize, and self-treat any potential

10
11

side effects.
It's important to note that the prevention

12

and treatment of DKA in type 1 diabetes has been an

13

ongoing practice for decades.

14

so-called STICH protocol was published by clinical

15

experts to address the treatment of ketosis and

16

prevention of DKA in patients using SGLT

17

inhibitors.

18

ketones and when needing, stopping the SGLT

19

inhibitor, injecting rapid-acting insulin,

20

consuming carbohydrate, and hydrating is very much

21

in line with traditional care.

22

More recently, the

This plan, which includes testing for

In my opinion, the sponsor's proposed
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1

educational plan will allow the safest possible use

2

of sotagliflozin in clinical practice.

3

proposed steps -- appropriate patient selection,

4

education, and monitoring -- are already very

5

commonplace in clinical practice.

The

As a specific example in type 1 diabetes,

6
7

these are steps that have been taken for many years

8

to safely transition patients from multiple daily

9

insulin injection to insulin pump therapy, as the

10

sponsor's plan will further educate patients and

11

healthcare providers and help reduce the incidence

12

of DKA.

13

I'm also reassured by recent MarketScan

14

data, which shows a reduction in the rate of

15

DKA-related hospitalizations amongst patients with

16

type 1 diabetes on adjunctive SGLT2 inhibitor

17

therapy.

18

attributable to the significant educational

19

warnings about this SGLT2 inhibitor-related risk,

20

which has led to increased healthcare provider

21

awareness across multiple specialties.

22

This reassuring trend is more than likely

To close, the data demonstrate that the
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1

benefit-risk profile for sotagliflozin is positive.

2

Sotagliflozin addresses the unmet needs in these

3

patients.

4

inhibitors in type 1 diabetes, highlighting the

5

need for additional therapies.

6

There is already use of available SGLT2

I see an important role for sotagliflozin in

7

helping appropriate patients achieve better

8

glycemic control.

9

reductions in A1c, body weight, and systolic blood

In the short term, they see

10

pressure, all with improvements in time in range.

11

This means less hyperglycemia and, very

12

importantly, less hypoglycemia.

13

Additionally, patients on sotagliflozin were

14

more satisfied with their ability to manage their

15

condition and less distressed than those patients

16

treated with insulin alone, benefits that

17

positively affect their daily lives.

18

If approved, sotagliflozin will provide a

19

much needed tool for healthcare providers to help

20

appropriate patients with type 1 diabetes reap the

21

benefits of better diabetes control.

22

Thank you, and I will now turn the lectern
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1

over to Dr. Belder to answer your questions.
Clarifying Questions to Applicant

2
3

DR. WILSON:

Thank you very much.

4

We now would like to proceed with any

5

clarifying questions for Sanofi.

6

for the panel, to state your name for the record

7

before you speak, and please direct your questions,

8

comments, to specific presenters, if that's

9

possible.

10

We already have some.

11

DR. BURMAN:

Thank you.

Please remember,

Dr. Burman?
Ken Burman.

This,

12

I believe, is for Dr. Lapuerta or anybody who wants

13

to answer it, and it focuses on the difference in

14

benefits, potentially, of 200 milligrams versus

15

400-milligram dose.

16

For example, in study 310 in slide CO-42,

17

were there really statistically significant

18

differences between 200- and 400-milligram dose in

19

patient satisfaction?

20

thinking of really is on the dose that met the goal

21

of less than 7 percent and had no increased risk of

22

hyper- or hypoglycemia.

I think the slide I was
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Were there differences between 200 and

1
2

400 milligrams?

And also, were the differences in

3

those 2 doses in patient satisfaction and in high

4

stress?

5

significant values for 200- versus 400-milligram in

6

time in range of glucose.

In slide CO-46, I didn't see statistically

7

DR. BELDER:

8

DR. LAPUERTA:

9
10

Thank you.

Dr. Lapuerta?
Yes.

Thank you very much.

You asked about several measures.

Let me start

with the DTSQ and the DDS2.
The results on the DTSQ and the DDS2 were

11
12

similar for the 200-milligram doses in both

13

studies.

14

doses.

15

and we did not expect a difference based on the

16

limited sensitivity of the DTSQ/DDS2 to do dose

17

comparisons.

They were both apart but similar between
We did not compare the two statistically,

18

With respect to the other endpoints, for

19

time in range, we saw a clear difference between

20

200 and 400, but you've asked what tested

21

statistically.

22

analysis comparing the 2 doses there.

We have not done a statistical
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You also mentioned net benefit.

1

The net

2

benefit was similar for the 2 doses, reflecting the

3

A1c change.

4

in study 309, favoring the 400-milligram dose.

5

Results were similar in study 310.

There was a little bit of a difference

Let me bring up slide SS-13, just for the

6
7

time-in-range.

Although we do not have a

8

comparison of the 2 doses, what we didn't provide

9

you on the slide was estimates of the standard

10

deviations.

So where we have, I should say,

11

estimates of variability.

12

confidence intervals, and you see in both studies,

13

309 and 310, the 400-milligram dose was exceeding

14

the 200-milligram dose in time in range.

15

you.

16

DR. WILSON:

17

DR. BLAHA:

18
19

We have the 95 percent

Thank

Next, Dr. Blaha?
Great.

Mike Blaha.

I'm going

to use at least one of those same slides.
I appreciated the impressive decreases in

20

body weight and blood pressure, and improvements in

21

time in range, which clearly I'm sure would be a

22

benefit to patients, of course, balanced against
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1

this DKA risk as well as the concern for potential

2

DKA and potential ketone monitoring.

3

My question was about slide CO-42 and CO-43,

4

which were the scales that measured, in this case,

5

treatment satisfaction and high stress -- distress

6

in the scales I'm not as familiar with.

7

My question is, to what degree do those

8

scales capture things like fear of DKA, or having

9

to check ketones, or things like that?

If someone

10

could comment on those scales in terms of capturing

11

the negative effects, in this case, of the drug.

12

DR. BELDER:

I will ask Dr. Lapuerta to come

13

back up to the podium, please, to answer this

14

question.

15

DR. LAPUERTA:

Thank you.

Let me start with

16

the DTSQ.

17

that directly address fear of DKA or burden of

18

monitoring.

19

The DTSQ does not have any questions

The DDS2 does have questions that address

20

the overall burden of managing type 1 diabetes, and

21

the specific questions I can bring up here on

22

slide BR-23.

There's a question, "I'm feeling
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1

overwhelmed by the demands of living with diabetes

2

and a feeling that I am often failing with my

3

diabetes routine."
Now, these don't specifically address what

4
5

you mentioned, fear of DKA and burden of

6

monitoring.

7

randomly sampled 71 patients through a third party.

8

We conducted interviews directly.

9

was an expert in outcomes research, and patients

10

were invited solely based on their randomization

11

date.

12

We did address that, however.

We

The third party

Patients were specifically asked, all of the

13

patients, whether or not they were concerned about

14

the burden of ketone monitoring, and the answer was

15

that they were not concerned.

16

simple and very similar to glucose monitoring.

17

They felt it was

They were also asked specifically about fear

18

of DKA, and they specifically answered that they

19

were pretty to very confident that they could

20

manage DKA with proper monitoring.

21

DR. WILSON:

Okay.

Dr. Konstam?

22

DR. YANOFF:

Could we take a second for FDA
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1

to also provide comment on the patient

2

questionnaires?

3

DR. WILSON:

4

DR. CHEN:

Go ahead.
I'm. Wen-Hung Chen.

I'm the team

5

leader from the clinical outcome assessment staff.

6

Just to follow up on that question.

7

instrument, the result presented did not include

8

two important questions, which are interesting.

9

Patient-reported outcomes were important to us, so

The DTSQ

10

we are actively working with the applicant in

11

getting more of the post hoc data analysis.

12

The DTSQ question, there were two questions

13

asking about the patients concerned about the

14

frequencies of the high blood sugar recently, and

15

the frequency of the unexpected low sugar, blood

16

sugars event.

17

are actually actively working with the applicant to

18

get those result to us.

19

They were not included in that.

We

The patient interview that was just

20

mentioned, we have not reviewed -- it would be a

21

good chance for the applicant to submit that

22

information for our review as well because we are
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1

not aware of that interview about the DKA event,

2

also the ketone monitoring.

3

helpful as well.

4
5

But we don't have those data.
realized it today.

6

DR. WILSON:

7

DR. KONSTAM:

8
9

So that will be very

We just

Thank you.
All right.
Thanks.

Dr. Konstam?
Mark Konstam.

I'll

direct this to whoever the sponsor thinks is best.
Can you put up slide CO-19?

It was

10

Dr. Edelman's slide.

11

slide because I think this is the only slide that

12

was shown that begins to give us an understanding

13

of the relationship between hemoglobin A1c,

14

potential changes in hemoglobin A1c, and something

15

that's clinically relevant, in this case rate of

16

progression of retinopathy.

17

I find this a very important

I guess what I'm going to be looking for

18

from you, either now or maybe think about ways to

19

present it for the afternoon, is something better

20

than what you've done in terms of claiming a

21

favorable risk-benefit ratio, which I don't feel

22

personally I can get any useful information out of,
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1

and I want to suggest some ways that could be more

2

helpful.

3

The problems with it, for me, first off, I

4

don't think that choosing a cutpoint and saying

5

that's an event, the cutpoint achievement, is

6

problematic on multiple ways.

7

curve in orange is curvilinear, so a change in

8

hemoglobin A1c would be different.

9

different clinical impact at higher range versus

10
11

For one thing, the

It might have

lower range.
But the other thing is that I don't know

12

anything from what you told me about what a change

13

in hemoglobin A1c or achievement of the 7 percent

14

means in terms of clinical benefit.

15

So let me share with you a back-of-the-

16

envelope estimate that I did.

17

it's the right way, but maybe you could pick up on

18

that and show us some other forms of that.

19

really a comparison of -- for net clinical benefit,

20

a comparison of the rates between placebo and the

21

study drug population, between events that are

22

favorable and events that are unfavorable, and
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That's

100

1

seeing how they add up.

2

assess risk-benefit.

That's my view of how you

So looking at this curve and looking at your

3
4

data, it seems like the average effect on diabetic

5

ketoacidosis ranged from 2.9 to 4.0 per 100

6

patient-years, and the changes in A1c, regardless

7

of where they fell, it changed, depending on which

8

analysis you look -- between 0.3 and 0.4, I'll give

9

you 0.4, percent difference in average between the

10

active group and the treatment group -- the active

11

group and the placebo group.
So I look at this and I say, okay, I've got

12
13

about a 0.4 effect around 7.

14

that, trying to eyeball this graph and drawing some

15

lines here, I get that that translates to less than

16

one additional progression to retinopathy per 100

17

patient-years.

18

might be about 0.7, but that could be a little bit

19

off.

20

And what I get from

Actually, it's less than 1; it

So if I look at the DKA rate per 100

21

patient-years and I look at something that I'm

22

extrapolating to, rate of progression of
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1

retinopathy per 100 patient-years, I get about a

2

2.9 to 4 event difference for the DKA, and

3

something like a 0.7 percent difference in a

4

favorable direction in terms of rate of progression

5

of retinopathy, the only thing I've been given.

6

I understand that there are other benefits

7

that you might want to plug in about hypoglycemia

8

and patient stress events and weight change.

9

understand those are also possibilities, and you

I

10

might want to pull those together; maybe you've

11

already done that.

12

you focused on, which is change in hemoglobin A1c

13

and DKA events.

14

DR. BELDER:

But I just took the two that

So let me try to answer a

15

couple of your concerns.

16

endpoint of net clinical benefits, that was an

17

attempt to address your concern, to try to put

18

together benefits and risks.

19

First of all, the

The name is misnomer because it doesn't

20

capture a lot of the benefits.

21

artificial boundary of 7, so we agree with that.

22

But it was an attempt, at the time that we started

A Matter of Record
(301) 890-4188

It puts an

102

1

the studies, to do something more than just look at

2

all the endpoints.

3

With respect to hemoglobin A1c reductions, I

4

can show you that across the spectrum of baseline

5

A1c -- and this is a common phenomenon in diabetes,

6

that patients who have higher baseline levels have

7

greater reductions in A1c.

8

patients would have -- they're on a different part

9

of that curve that you just looked at.

10

So obviously, those

With respect to the risks, we can show

11

you -- and this was discussed before -- we have

12

about 4 events of DKA per 100 patient-years that

13

are going to be -- additional events of DKA, offset

14

by perhaps about 3 events of severe hypoglycemia.

15

Those two events are very different in

16

nature, as we indicated.

17

resulted in hospitalization.

18

sometimes patients don't get to the hospital, and

19

they may just die in bed from severe hypoglycemia,

20

so it's very difficult to judge, to balance those

21

two events.

22

Most of the events of DKA
Severe hypoglycemia,

In totality, there was a slide that
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1

Dr. Lapuerta has shown.

2

control, where we see 200- and 400-milligram doses,

3

reduce -- as what Dr. Edelman suggested earlier,

4

they reduce the glucose variability, and that is

5

one of the main concerns that patients with type 1

6

diabetes have.

7

studied [indiscernible] glucose, and like the other

8

SGLT2 inhibitors, have cardiovascular benefits as

9

well.

10

These are the glycemic

And on top of that, we

We'll try to see if we can do something for

11

you after lunch, but it's going to be very

12

difficult to put this all in one component.

13

DR. KONSTAM:

One thing, particularly since

14

glycemic control and A1c is the focal point, the

15

thing, it would be lovely if you could somehow help

16

us understand what a 0.4 percent change in A1c,

17

what does that mean clinically in some kind of

18

event rate form.

19

DR. BELDER:

Yes.

I don't think that we

20

have a slide, but there's about one event of

21

microvascular complications per 100 patient-years

22

that it would prevent.

And then with respect to
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1

cardiovascular, I don't think that we have done

2

this calculation.

3

DR. WILSON:

4

Dr. Newman?

5

DR. NEWMAN:

Okay.

Thank you.

I wanted to get a better

6

understanding of who the patients are in this

7

study, how many were screened, how many did not

8

make it into the study, what were the reasons, and

9

how many dropped out during the insulin run-in

10
11

period.
Also, I would like to know more about the

12

investigators for the study.

13

more about the educational level of these patients.

14

I'm not sure who this should be directed to.

15

DR. BELDER:

Also, I want to know

Dr. Lapuerta?

I don't know

16

whether or not we have a slide of patients who were

17

screened and didn't make it in the study, but

18

Dr. Lapuerta?

19

DR. LAPUERTA:

I don't think we have a slide

20

on educational level, but we can see if we can get

21

you some information on that after the break.

22

But you asked about, specifically, the
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1

characteristics before randomization in terms of

2

how many people dropped out --

3

DR. NEWMAN:

4

DR. LAPUERTA:

Yes, and why they dropped out.
Yes.

So let me see if we can

5

come up with a -- I guess what we would call a

6

CONSORT diagram for you for that, and we'll have to

7

come up with that after the break.
DR. BELDER:

So we don't have that right

10

DR. NEWMAN:

Thank you.

11

DR. WILSON:

Okay.

12

DR. LOW WANG:

8
9

now.
I'll get it later.

Dr. Low Wang?

Cecelia Low Wang.

So I

13

wanted to ask you about slide CO-67.

14

slide on characterization of DKA in the phase 2

15

and 3 studies.

16

the clinical trial settings -- so this is

17

incredibly controlled; patients are very informed.

18

These principal investigators are also extremely

19

informed about risks, et cetera -- the severity of

20

the DKA was much more severe in the patients on

21

sotagliflozin than the patients on placebo.

22

This is the

What I was concerned about is in

Could you further comment on that?
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1

understand how the proposed risk management

2

strategy would further that or be better than the

3

clinical trial setting.

4

DR. BELDER:

Dr. Jensen?

5

DR. JENSEN:

In general, diabetic

6

ketoacidosis is an adverse event that has a high

7

degree of severity due to the clinical features of

8

it.

9

in terms of how we will do things different in the

10
11

And I shall address that part of your question

clinical setting compared to the trials.
If I can just show you here the additional

12

DKA risk mitigation measures that we will do beyond

13

the clinical trial activities.

14

specific in patient selection, more specific in

15

ketone monitoring and mitigation and instructions.

16

We'll be more direct in terms of our insulin dose

17

guidance.

18

extensive and specific risk communication.

19
20

We'll be more

And then we'll do much more in terms of

For all these elements, I'm happy to go into
further details of these activities.

21

DR. WILSON:

Okay.

22

DR. ELLENBERG:

Dr. Ellenberg?

I just wanted to ask a quick
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1

question about the monitoring.

2

that indicated that investigators were masked to I

3

guess insulin levels for the first 24 weeks, and

4

there was some expert committee that was doing the

5

monitoring.

6

You showed a slide

I wanted to have some idea of how different

7

that would be if investigators who were actually

8

treating the patients had been unmasked and were

9

doing it.

Would those likely have had different

10

effects?

11

the real world.

12

Because that's what's going to happen in

The other issue has to do with the ketone

13

monitoring.

14

now, and how different is it from how ketones were

15

monitored in this study?

16

ketone monitoring would, in fact, be as rigorous by

17

practitioners as was done in this study?

18

What is standard practice in the world

DR. BELDER:

Is your expectation that

So with respect to the second

19

part of your question, I'll ask Dr. Jensen to

20

address that.

21

investigators were not masked with respect to

22

insulin dosing.

With respect to the first part,

The patients and investigators
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1

knew what the insulin doses were.
Investigators were masked with respect

2
3

to -- at least for the first 24 weeks of the study,

4

they were masked with respect to A1c levels.

5

after the first 24 weeks, they were aware of the

6

A1c levels.

7

Dr. Jensen?

8

DR. ELLENBERG:

9

how different?

And

Then change the question to,

What would be the effect if the

10

investigators themselves and treating physicians

11

were -- would they have been likely doing different

12

things?

13

DR. BELDER:

We didn't see much change in

14

insulin dosing in the first 24-week part of the

15

study and the second 24-week part of the study.

16

Obviously, if an investigator sees that a patient

17

is at 7 or lower, they may be less encouraged to

18

tell a patient to increase insulin dosing.

19

haven't seen too much of an impact in that.

20

But we

At the same time, also of course, the A1c

21

level is a trailing parameter, so it only reflects

22

something that happens like for the past --
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1
2

Dr. Jensen?

Ketone monitoring.

DR. JENSEN:

Ketone monitoring, when we

3

implemented the additional measures in the clinical

4

trials, our analysis shows -- and of course this

5

was not a question of the study, but we could

6

observe that we had much less diabetic ketoacidosis

7

in the trials after we implemented the additional

8

risk mitigation activities in the trials.

9

included that we had both ketone strips and BHB

10
11

That

meters distributed to the patients.
I think it's important to recognize here

12

that around mid-2015, late 2015, the whole concept

13

of euglycemic DKA was really not understood in the

14

medical community.

15

nobody was thinking that much of it.

It wasn't a recognized risk, so

16

We believe that you should never be treated

17

with sotagliflozin unless you have access to ketone

18

monitoring, and we propose that this is part of the

19

label and is part of the education.

20

practice today, it is best practiced that patients

21

who are treated with multiple daily injections of

22

insulin or pump therapy, that they have access and
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1

are educated to do ketone monitoring.
It may not happen in 100 percent of patients

2
3

today.

But if they use sotagliflozin, it should

4

happen in 100 percent of those patients.
DR. WILSON:

5

Okay.

We're going to take a

6

break, a 15-minute break.

7

here -- what time?

8

questions.

We'll revisit our questions in the

9

committee.

Fifteen minutes.

12
13

We'll come back to your other

(Whereupon, at 10:12 a.m., a recess was

10
11

Please be back

taken.)
DR. WILSON:

Next, we will hear from the FDA

presentations.

14

FDA Presentation - Mitra Rauschecker

15

DR. RAUSCHECKER:

Good morning.

I'm

16

Dr. Mitra Rauschecker from the Division of

17

Metabolism and Endocrinology Products at the FDA.

18

I will be presenting a general overview of the

19

clinical pharmacology of sotagliflozin.

20

then present the sotagliflozin clinical development

21

program.

22

I will

Dr. Kiya Hamilton, the statistical reviewer,
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1

will present the efficacy findings for

2

sotagliflozin.

3

findings, with a specific focus on events of

4

diabetic ketoacidosis during the clinical trials

5

for sotagliflozin.

6

I will then discuss the safety

Dr. Christine Chamberlain will present a

7

review of cases of DKA from the FDA adverse event

8

reporting system, or FAERS, in SGLT2 inhibitors

9

used postmarketing, followed by Dr. Christian

10

Hampp, who will present a review of the Sentinel

11

analysis using claims data to evaluate use of SGLT2

12

inhibitors in patients with type 1 diabetes and the

13

association with DKA in those cases.

14

I will now briefly discuss the clinical

15

pharmacology of sotagliflozin.

16

proposed 2 doses, 200 milligrams and 400 milligrams

17

once daily.

18

The sponsor has

The clinical pharmacology data is summarized

19

in the sequence shown on this slide.

20

summarizes key clinical pharmacology

21

characteristics of sotagliflozin.

22

exhibits a long half-life to support once daily
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1

administration.

2

this drug.

3

to have approximately half of the sotagliflozin

4

plasma levels of a 60-kilogram patient.

5

Body weight affects exposure of

We would expect a 120-kilogram patient

The systematic sotagliflozin exposure is

6

increased in the presence of renal and hepatic

7

impairment, with the increase being more pronounced

8

in the moderate to severe impairment categories.

9

The pharmacodynamics of sotagliflozin was

10

studied in subjects with type 1 diabetes in a

11

dose-ranging study, which was conducted in parallel

12

to the phase 3 program.

13

trend in urinary glucose excretion, or UGE, was

14

observed.

15

A clear dose-dependent

The results from healthy subjects in

16

study 111 are presented in this slide.

A single

17

400-milligram oral dose was given with a standard

18

meal, and using a glucose tracer, the rate and

19

extent of intestinal glucose absorption was

20

determined.

21

The figure indicates that sotagliflozin in

22

red reduced the rate of appearance of oral glucose
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1

only during the initial 2 hours versus placebo, in

2

blue.

3

The area under this curve represents the total

4

glucose absorbed.

5

glucose absorption between arms.

This is presumably due to SGLT1 inhibition.

There was no difference in total

This graph shows the average self-monitored

6
7

blood glucose, or SMBG values, from patients in

8

study 309.

9

lower in the sotagliflozin groups, denoted in

The average blood glucose values were

10

orange and green, compared to placebo, denoted in

11

blue.

12

are comparable between all treatment arms.

13

200 milligrams and 400-milligram arms have similar

14

patterns in SMBG.

15

However, the postprandial glucose excursions
Both

This figure displays the change in insulin

16

dosing over time in the phase 3 study.

17

sotagliflozin dose-related reduction in basal

18

insulin in the left panel, bolus insulin in the

19

middle panel, and total insulin in the right panel,

20

with the most pronounced effect in bolus insulin.

21

Now I will switch focus from drug dose to

22

drug exposure levels, which is the amount of drug
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1

in the blood at any given time.

2

patient variability in its pharmacokinetics,

3

average plasma concentrations in patients treated

4

with 200 milligrams and 400 milligrams of

5

sotagliflozin have approximately 55 percent

6

overlap, as seen in the figure.

7

performed exploratory exposure response analyses to

8

explore the relationship between sotagliflozin

9

exposure and hemoglobin A1c rather than actual dose

10
11

Due to patient-to-

Therefore, we

administered.
There is a flat exposure response

12

relationship between hemoglobin A1c reductions

13

and sotagliflozin.

14

hemoglobin A1c reduction was similar over the range

15

of exposures observed with 200 milligrams and

16

400 milligrams of sotagliflozin.

17

The figure shows that mean

To further understand the flat exposure

18

response relationship with hemoglobin A1c, we

19

examined secondary pharmacodynamic endpoints.

20

figure on the left shows the average plasma level,

21

or exposure, on the X-axis, plotted against urinary

22

glucose to creatinine ratio, which is a surrogate
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1

for urinary glucose excretion, or UGE.
Horizontal box plots represent the average

2
3

plasma levels observed in patients receiving

4

200 milligrams, in red, and 400 milligrams, in

5

blue, of sotagliflozin.

6

relationship is seen with increasing plasma levels

7

of sotagliflozin being associated with increasing

8

UGE.

9

A clear exposure response

The figure on the right shows that with

10

increasing plasma levels of sotagliflozin, there is

11

a greater reduction in insulin dosing.

12

the clinical trial design allowed for changes in

13

insulin dose.

14

had a mirror image pattern with insulin dose

15

reduction, which may explain the flat relationship

16

between sotagliflozin exposure and hemoglobin A1c.

17

Note that

The urinary glucose excretion trend

I will now discuss the clinical development

18

program for sotagliflozin.

19

details of the study design earlier this morning, I

20

will provide a brief overview of the three phase 3

21

trial designs.

22

As you have heard the

All three studies were multicenter,
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1

randomized, double-blind, placebo-controlled,

2

parallel group studies in adult patients with

3

type 1 diabetes with inadequate glycemic control,

4

treated with insulin either by multiple daily

5

injections or continuous subcutaneous insulin

6

infusions, or CSII.

7

All patients participated in a 2-week

8

screening period, followed by an insulin

9

optimization period that began at week minus 6, and

10

single-blind placebo run-in period at week minus 2,

11

in which patients were assessed for adherence with

12

placebo tablets.

13

The insulin optimization period was designed

14

to help patients reach fasting and postprandial

15

glucose goals with insulin alone before being

16

randomized to study drug.

17

glucose goal was between 80 to 130 milligrams per

18

deciliter and 2-hour postprandial glucose of less

19

than 180 milligrams per deciliter.

20

goals were not met, investigators were instructed

21

to assess the need for a change in insulin dosing.

22

The fasting plasma

If glycemic

Patients who demonstrated greater than
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1

80 percent adherence were then randomized to one

2

of three treatment groups, either sotagliflozin

3

200 milligrams, 400 milligrams, or placebo, for a

4

24-week core treatment period, followed by a 28-

5

week double-blind extension period.
Note that even patients who had achieved a

6
7

hemoglobin A1c less than 7 percent were randomized.

8

For the first dose of sotagliflozin, patients were

9

instructed to decrease their usual mealtime bolus

10

insulin by 30 percent on day 1 only.

Subsequent

11

adjustments to insulin were to be made by the

12

investigator.
For study 312, all patients participated in

13
14

a 2-week screening period, followed by a similar

15

single-blind placebo run-in period at week minus 2.

16

Eligible patients were then randomized to one of

17

two treatment groups, either sotagliflozin

18

400 milligrams or placebo, for a 24-week treatment

19

period.

20

in this study, and only a single dose of

21

sotagliflozin was studied in contrast to studies

22

309 and 310.

There was no insulin optimization period
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1

Study 312 was also different from studies

2

309 and 310 in that it had a primary endpoint that

3

was a composite of the proportion of patients with

4

an hemoglobin A1c less than 7 percent at week 24,

5

and no episode of severe hypoglycemia, and no

6

episode of diabetic ketoacidosis, or DKA, from

7

randomization to week 24, or what the sponsor

8

termed the net benefit.

9

For consideration of anti-hyperglycemic

10

efficacy for the treatment of diabetes, the FDA

11

relies on the use of the validated surrogate

12

endpoint hemoglobin A1c and does not typically

13

utilize composite endpoints for the assessment of

14

efficacy for glycemic benefit.

15

During presubmission meetings with the

16

sponsor, the FDA expressed concern about the

17

utility of the composite endpoint and whether it

18

would be adequate to characterize the overall

19

benefit-risk.

20

The statistical analysis plan and endpoints

21

assessed will be discussed in the statistical talk.

22

For the safety assessments, in addition to
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1

the usual safety assessments performed in phase 3

2

clinical trials, the sponsor included the following

3

as adverse events of special interest based on the

4

known safety concerns for SGLT2s as well as safety

5

concerns from the sotagliflozin development

6

program: DKA and metabolic acidosis; hypoglycemia;

7

major adverse cardiovascular events; volume

8

depletion; and renal events.

9

I will now discuss the results of the

10

phase 3 studies.

11

amount of missing data in these trials was

12

moderate, approximately 7 to 8 percent for both

13

trials at week 24.

14

patients who were lost to follow-up was

15

approximately 0.4 percent for both trials.

16

In studies 309 and 310, the

The overall percentage of

The applicant collected data after treatment

17

discontinuation, which helped to reduce the amount

18

of missing data.

19

study 312 was approximately 10 percent, and was

20

similar to studies 309 and 310, while the overall

21

percentage of patients who were lost to follow-up

22

was 1.4 percent in study 312.

The amount of missing data for
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1

Here are the demographics for the three

2

phase 3 studies.

3

well matched between randomized treatment groups

4

within each study.

5

demographic characteristics of the patients in each

6

of the three studies and highlight any important

7

factors.

8
9

Key baseline characteristics were

I will briefly describe the

The mean age of patients was approximately
45 in all three studies, with a mean hemoglobin A1c

10

between 7.6 to 7.8 percent in studies 309 and 310,

11

while the mean hemoglobin A1c was higher in

12

study 312.

13

were taken prior to the insulin optimization

14

period, so these differences in hemoglobin A1c are

15

expected based on trial design.

16

Note that these hemoglobin A1c values

A key difference between study 309 and 310

17

is the more frequent use of insulin pump, 60

18

percent versus 26 percent in study 309 compared

19

with study 310, which is a known risk factor for

20

the development of DKA.

21

expressed in units per kg was similar across all

22

three trials, while the average BMI of study

The mean insulin dose
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1

subjects was overweight.

2

had normal renal function.

3
4

Dr. Kiya Hamilton will now present the
efficacy findings for sotagliflozin.
FDA Presentation - Kiya Hamilton

5
6

The majority of subjects

DR. HAMILTON:

Good morning.

I am Kiya

7

Hamilton, the primary statistical reviewer of this

8

application.

9

efficacy trials of sotagliflozin, studies 309, 310,

I will focus on the three phase 3

10

and 312.

11

by the key trial results and a summary of the

12

finding.

13

I will present a quick overview, followed

Here's a brief overview of the trial.

Studies 309 and 310 are similar in design,

14

where both trials were 24 weeks in core treatment

15

duration with a 28-week extension period.

16

primary endpoint was change in HbA1c from baseline

17

to week 24.

18

The

The sponsor used a mixed effect model with

19

repeated measures, or MMRM, as the primary

20

analysis.

21

covariates of randomization strata of insulin

22

delivery method at week negative 2 HbA1c, treatment

Besides treatment, the model included
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1

by time interaction, and baseline HbA1c by time

2

interaction.

3

FDA used analysis of covariates, or ANCOVA,

4

with missing values imputed.

5

treatment, baseline HbA1c, randomization strata of

6

insulin delivery method, and week negative 2 HbA1c.

7

Our analysis results were consistent in magnitude

8

and direction with the sponsor's primary analysis

9

results.

10

The model included

Study 312 was 24 weeks in treatment duration

11

and did not include an extension period.

12

primary endpoint was the proportion of subjects

13

with HbA1c less than 7 percent at week 24, and no

14

episode of severe hypoglycemia, and no episode of

15

DKA from randomization to week 24.

16

is called by the sponsor net benefit.

17

The

This endpoint

The superiority of sotagliflozin in this

18

endpoint was tested using a Cochran-Mantel-Haenszel

19

test stratified by randomization stratification

20

factors, BMI at screening, week negative 2 HbA1c,

21

and use of insulin pump at screening.

22

A sequential testing approach was used to
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1

account for the multiplicity in comparing the

2

secondary endpoints in the hierarchical order

3

listed here.

4

split the alpha for testing the same endpoint for

5

the 2 dose levels in studies 309 and 310.

6

A Bonferroni procedure was used to

Another endpoint of interest is

7

hypoglycemia.

We looked at two definitions:

8

severe hypoglycemia, which is generally defined as

9

requiring assistance from another person, and blood

10

glucose less than or equal to 55 milligrams per

11

deciliter with or without symptoms.

12

The agency considers severe hypoglycemia to

13

be a meaningful clinical endpoint as it clearly

14

represents neuroglycopenia.

15

than 54 milligrams per deciliter has been suggested

16

as a potential clinical endpoint or surrogate

17

endpoint, although it is not validated for

18

regulatory decision-making at this time.

19

we believe it is important to explore definitions

20

of hypoglycemia other than severe because severe

21

events rarely occur.

22

Blood glucose less

However,

Note the sponsor did not report blood
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1

glucose less than 54 milligrams per deciliter, so

2

we are using less than or equal to 55 milligrams

3

per deciliter as a somewhat similar endpoint.

4

will evaluate whether sotagliflozin has any effect

5

in reducing the incidence of hypoglycemia.

6

I

The continuous endpoint was analyzed with

7

the same method as for the primary analysis for

8

change in HbA1c endpoint.

9

endpoints were analyzed using a Cochran-Mantel-

The binary efficacy

10

Haenszel test.

11

analyzed using a logistic regression model, and

12

number of hypoglycemic episodes was analyzed using

13

a negative binomial model.

14

Hypoglycemia, yes versus no, was

Here are the key trial results.

All

15

analyses were performed using the modified

16

intent-to-treat population, which was defined as

17

all randomized subjects who have taken at least one

18

dose of the study drug.

19

analyses were performed on the 24-week core

20

treatment period.

21
22

The primary efficacy

The results shown here are for change in
HbA1c at week 24 from baseline, with imputed data
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1

from missing HbA1c values using a washout

2

imputation.

3

adjustment was allowed.

4

Please remember that insulin dose

Compared to placebo, both sotagliflozin

5

doses demonstrated a significant mean reduction in

6

the HbA1c in studies 309 and 310 combined and in

7

study 312.

8

change in HbA1c had a range of 0.3 percent to

9

0.4 percent for sotagliflozin in the three studies.

10

This slide shows the results for the

The difference from placebo in the

11

sponsor-defined net benefit, which was the primary

12

endpoint in study 312 and the first secondary

13

endpoint tested in studies 309 and 310.

14

benefit was defined as a subject who achieved HbA1c

15

less than 7 percent at week 24 and had no episode

16

of severe hypoglycemia and no episode of DKA from

17

randomization to week 24.

18

missing value at week 24, then they were considered

19

as not achieving net benefit.

20

Net

If the subject had a

Compared to placebo, there was a

21

statistically significant difference in the

22

sponsor-defined net benefit favoring sotagliflozin.
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1

However, the sponsor-defined net benefit was

2

dominated by the component HbA1c.

3

Reductions in HbA1c, severe hypoglycemia,

4

and DKA, are of different clinical importance, but

5

when they were lumped together, the increased risk

6

in a more severe but less frequent component, DKA,

7

would be hidden.

8

results highlighted here appear to favor

9

sotagliflozin groups, but when you break it down by

For example, the no-net-benefit

10

its components, we will see some hidden and

11

opposite trends.

12

following slide.

13

I'll explain more in the

On this slide, I'll illustrate how the

14

sponsor defined net benefit masked increased risk

15

in DKA in the sotagliflozin groups.

16

simplified vision of the sponsor-defined net

17

benefit while only including two components, HbA1c

18

less than 7 percent versus greater than or equal to

19

7 percent, and DKA event, yes versus no.

20

I used a

The first row of HbA1c less than 7 percent

21

and no DKA is the sponsor-called net benefit.

22

we lump the other three rows together as no net
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1

benefit, we see a result favoring the sotagliflozin

2

groups.

3

However, if we break down no net benefit

4

into three categories by HbA1c and DKA status, we

5

would find the hidden trend.

6

red, more subjects experienced DKA events in the

7

sotagliflozin groups compared to placebo.

8

trend is more obvious in subjects with HbA1c

9

greater than or equal to 7 percent in DKA, yes.

10

As highlighted in

And this

Also, this trend of increased DKA risk in

11

the sotagliflozin groups remained when the

12

component of severe hypoglycemia was included,

13

although these results are not shown here.

14

Therefore, we think the sponsor-defined net benefit

15

endpoint masked the increased risk of DKA in the

16

sotagliflozin groups and does not actually assess

17

the net benefit of the product or help inform the

18

overall benefit-risk assessment.

19

Now I'll go through analysis results for

20

some secondary endpoints.

The results shown here

21

are for change in absolute body weight in kilograms

22

at week 24 from baseline, with imputed data from
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1

missing body weight values using a washout

2

imputation.

3

Compared to placebo, both sotagliflozin

4

doses demonstrated a statistically significant,

5

mean reduction in body weight at week 24 in studies

6

309 and 310 combined and in study 312.

7

magnitude of the difference in change in body

8

weight varied between 2 to 3 kilograms.

9

The

Here are the results for absolute change in

10

mean daily bolus insulin at week 24 from baseline.

11

There was no imputation for missing data.

12

to placebo, both sotagliflozin doses demonstrated a

13

statistically significant reduction in mean daily

14

bolus insulin at week 24 for studies 309 and 310

15

combined, as well as in study 312.

16

of the difference between the groups varied between

17

2 to 3 units per day.

18

Compared

The magnitude

Now I will discuss the results for

19

hypoglycemic endpoints.

20

endpoints were not part of the sequential testing

21

but are included

22

Please note these

descriptively for completeness.

The results for severe hypoglycemia that
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1

occurred during the core treatment phase in

2

studies 309 and 310 combined and in study 312 are

3

shown here.

4

positively adjudicated severe hypoglycemic episode

5

is considered yes SH.

6

Subject who experienced, at least one

There was a numeric trend favoring

7

sotagliflozin in studies 309 and 310 combined,

8

towards a reduction in number of subjects who

9

experienced severe hypoglycemia, but the trend went

10
11

in the opposite direction in study 312.
Here are the results for number of subjects

12

with any hypoglycemic episode, defined as blood

13

glucose less than or equal to 55 milligrams per

14

deciliter over 24 weeks in studies 309 and 310

15

combined and in study 312.

16

There were about the same number of subjects

17

in each group that experienced at least one

18

hypoglycemic event in studies 309 and 310 combined.

19

Study 312 had a numeric trend favoring

20

sotagliflozin because a fewer number of subjects

21

experienced at least one hypoglycemic event in the

22

sotagliflozin groups compared to placebo.
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We checked the number of hypoglycemic

1
2

episodes to find blood glucose less than or equal

3

to 55 milligrams per deciliter, meaning that we

4

looked at overall event rates and not subjects with

5

events.

6

sotagliflozin reduced the rate of hypoglycemic

7

episodes compared to placebo in studies 309 and 310

8

combined, and in study 312.

9

There was a numerical trend that

In summary, from an efficacy perspective,

10

there were statistically significant treatment

11

effects for sotagliflozin compared to placebo

12

measured by change in HbA1c, proportion of subjects

13

with HbA1c less than 7 percent at week 24, and no

14

episode of severe hypoglycemia, and no episode of

15

DKA from randomization to week 24, change in body

16

weight, and change in mean daily bolus insulin for

17

both doses in studies 309 and 310 combined and in

18

study 312.

19

The magnitude of the treatment effect is

20

listed as follows.

The difference from placebo in

21

change in HbA1c was 0.3 percent to 0.4 percent for

22

sotagliflozin in all three studies.
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1

from placebo in change in mean body weight was

2

about 2 to 3 kilograms, and the difference from

3

placebo in change in mean daily bolus insulin was

4

about 2 to 3 units per day.
No consistent trend for the treatment effect

5
6

was seen in the number of subjects with at least

7

one severe hypoglycemic episode, and hypoglycemic

8

episode as defined as blood glucose less than or

9

equal to 55 milligrams per deciliter across the

10

three studies.
Numerically, there were fewer hypoglycemic

11
12

episodes with blood glucose less than or equal to

13

55 milligrams per deciliter in the sotagliflozin

14

groups.

15

DKA for subjects in the sotagliflozin group.

16
17

There is a concern with increased risk of

Dr. Rauschecker will now speak further on
DKA risk.

Thank you.

18

FDA Presentation - Mitra Rauschecker

19

DR. RAUSCHECKER:

During this presentation,

20

I will focus on the risk of diabetic ketoacidosis.

21

Other safety findings are presented in the briefing

22

document, and the findings were what would be
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1

expected based on the mechanism of action for this

2

drug, so they will not be discussed further.

3

The proposed pathophysiology of

4

SGLT2-associated diabetic ketoacidosis, or DKA, is

5

shown here.

6

plasma glucose levels, which lead to a reduction in

7

insulin dose.

8

lipolysis as well as ketogenesis in the liver.

9

SGLT2 inhibitors cause a lowering in

This leads to an increase in

SGLT2 inhibitors also increase the renal

10

reabsorption of ketone bodies, thereby increasing

11

ketone levels in the plasma while resulting in a

12

reduced level in the urine.

13

delay in the diagnosis of DKA in patients using

14

urinary ketone measurements.

15

This may result in a

SGLT2 inhibitors also decrease sodium

16

reabsorption, resulting in volume depletion, which

17

may worsen the risk for DKA. Emerging data also

18

demonstrate that SGLT2 inhibitors may potentially

19

have direct effects on the pancreatic alpha cells,

20

causing an increase in plasma glucagon levels,

21

which would theoretically result in an increase in

22

ketone body production.

A Matter of Record
(301) 890-4188

133

1

DKA remains a significant health concern for

2

patients with type 1 diabetes.

3

the age-adjusted DKA hospitalization rate,

4

represented by the solid line, per 1,000 persons

5

with diabetes, and in-hospital case fatality rate,

6

represented by the dashed line, in the United

7

States between the years 2000 to 2014.

8
9

This figure shows

As you can see by this figure, DKA is still
an important problem, with a hospitalization rate

10

of 30.2 per 1,000 persons and a mortality rate last

11

reported for 2014 of 0.4 percent.

12

are only for in-hospital events, not for events

13

that occurred outside of a hospital.

14

Note these data

In the phase 3 clinical trials for

15

sotagliflozin, possible events of DKA and all cases

16

of metabolic acidosis were adjudicated by the

17

clinical events committee, or CEC.

18

was to evaluate if further assessment for metabolic

19

acidosis was appropriate.

20

with acidosis, a possible DKA case report form was

21

completed.

22

The study site

If labs were consistent

The diagnosis of DKA was based on evidence
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1

of anion gap metabolic acidosis related to

2

excessive ketone production in a clinical setting

3

characterized by a deficiency in insulin

4

availability without a satisfactory alternative

5

cause for anion gap metabolic acidosis.

6

The CEC was given no specific diagnostic

7

criteria to use for DKA, but was given this chart

8

that was for patients in a clinical practice

9

setting, not treated with investigational agents,

10

to use as a guide to make the determination of

11

whether a case was or was not a DKA event.

12

was instructed to emphasize serum ketones over

13

urine ketones.

14

The CEC

Study patients were given instructions on

15

the avoidance of DKA.

16

avoid dehydration, and for episodes of fever,

17

diarrhea, vomiting, excessive urination, exercise,

18

or when feeling symptoms of dizziness, they were

19

instructed to increase their fluid intake.

20

Patients were advised to

The study drug was to be held the day prior

21

for any procedure or surgery that required the

22

patient to be without oral intake.
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1

DKA were present, patients were advised to check

2

ketones, either urine or blood.

3

positive, they were instructed to contact the site.

4

If ketones were

The study investigator was to consider

5

instructing the patient to take rapid-acting

6

insulin and carbohydrates.

7

ketones, they were to repeat insulin and

8

carbohydrates every 2 hours until ketones

9

normalized.

After rechecking

If the patient was unable to keep

10

liquids down, they were to be evaluated in the

11

emergency room.

12

While the management of study patients was

13

generally consistent with clinical practice, the

14

overall supervision of patients was more intensive

15

than in clinical practice.

16

consume carbohydrates along with insulin in order

17

to avoid hypoglycemia is also unique in comparison

18

to typical management of DKA.

19

access to investigators around the clock, which may

20

not be the case outside of a clinical trial

21

setting.

22

The recommendation to

Patients also had

In studies 309 and 310, in the
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1

all-sotagliflozin group, there was a total of

2

69 subjects with 71 potential cases of DKA sent for

3

adjudication versus 7 subjects with 7 events in the

4

placebo arm.

5

total of 35 subjects with 36 positively adjudicated

6

events of DKA in the sotagliflozin arm, versus 1

7

subject with 1 event in the placebo arm.

8
9

Following adjudication, there were a

The proportion of events that were
positively adjudicated in relation to the total

10

number of events referred were similar across all

11

the treatment groups, suggesting adjudication was

12

consistent across treatment groups.

13

was an imbalance of events of DKA, with a greater

14

number of events in the treatment group.

15

Overall, there

For study 312, there were a total of

16

31 subjects with 35 potential DKA cases sent for

17

adjudication in the sotagliflozin arm, versus

18

8 subjects with 8 events in the placebo arm.

19

Following adjudication, there were 21 subjects

20

with 21 positively adjudicated events of DKA in

21

comparison to 4 subjects with 4 positively

22

adjudicated events of DKA in the placebo group.
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1

Overall, as in study 309 and 310, there was

2

an imbalance of events of DKA, with a greater

3

number of events in the sotagliflozin group.

4

Statistical comparisons were performed on

5

these trials using Cox proportional hazard models

6

to evaluate DKA events in the three phase 3

7

studies.

8

studies 309 and 310 was 17.6, with a 95 percent

9

confidence interval that excluded 1.

10

The estimated hazard ratio of DKA in

The estimated hazard ratio in study 312 was

11

5.4, also with a 95 percent confidence interval

12

that excluded 1.

13

year was 31 for studies 309 and 310, and 21 for

14

study 312.

15

and are considered exploratory.

16

The number needed to harm per

These analyses were conducted post hoc

We further explored whether there was any

17

difference in risk for the 2 doses of

18

sotagliflozin.

19

ratios, risk differences, and number needed to harm

20

for the risk of DKA by dose of sotagliflozin

21

relative to placebo for studies 309 and 310.

22

The table shows estimated hazard

The estimated hazard ratio of DKA associated
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1

with sotagliflozin 200 milligrams in studies 309

2

and 310 was 14.97.

3

sotagliflozin 400 milligrams was 20.2.

4

had a single sotagliflozin treatment arm,

5

400 milligrams, and therefore, no additional

6

analyses by dose were conducted in this trial.

7

The estimated hazard ratio for
Study 312

The timing of DKA events during the clinical

8

trials were analyzed using Kaplan-Meier curves for

9

individual sotagliflozin doses versus placebo,

10

which are presented here for studies 309 and 310,

11

to show the observed cumulative probability of DKA

12

events over time.

13

The rate of DKA continues to increase for

14

the sotagliflozin groups throughout the trial while

15

the rate for placebo remains flat, as there was

16

only a single event in the placebo group.

17

are shown out to 400 days, which includes a 52-week

18

trial period and a 30-day follow-up period when no

19

study drug was administered but patients were still

20

being followed.

21
22

The data

In addition, the number of subjects at risk
decreases toward the end of the trial.
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1

considerations likely explain why the curve appears

2

to flatten out at the end of the study.

3

A similar pattern was observed for

4

study 312, although there were also few events in

5

the placebo group.

6

sotagliflozin 400 milligrams only versus placebo

7

are presented.

8

of studies 309 and 310.

Here, Kaplan-Meier curves for

The rate of DKA is similar to that

9

We also decided to look at risk of DKA by

10

plasma levels rather than by administered dose of

11

sotagliflozin.

12

subjects grouped into each quartile of exposure,

13

where higher exposure appears to have higher risk

14

and shorter time to DKA, particularly with the

15

highest two quartiles, denoted by the green and

16

blue lines respectively.

17

purple line, appears to have lower risk than any

18

quartile of sotagliflozin exposure.

19

There is a separation between

Placebo, denoted by the

Additional subgroup analyses of DKA

20

associated with sotagliflozin were performed.

21

These subgroup analyses were conducted post hoc and

22

are considered exploratory.

All three studies were
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1

combined to allow for a larger sample size and were

2

stratified by study due to trial differences.

3

This forest plot shows analyses of DKA by

4

subgroups, defined by gender, age at type 1

5

diabetes diagnosis, type 1 diabetes duration,

6

insulin delivery method, BMI, and DKA history.

7

statistically significant interaction was observed

8

between any of these subgroups and sotagliflozin on

9

the risk of DKA.

An increased risk of DKA

10

associated with sotagliflozin was consistently

11

observed across all subgroups.

12

No

Recall the pathophysiology of DKA, which is

13

due in part to insulin insufficiency.

14

insulin dosing was evaluated as a predictive risk

15

factor for DKA.

16

subjects with high baseline total insulin and high

17

baseline bolus insulin experienced a lower hazard

18

ratio of DKA associated with sotagliflozin relative

19

to placebo.

20

Baseline

In studies 309, 310, and 312,

We looked more closely at these interactions

21

and found that high baseline total insulin was

22

nominally associated with a higher observed risk of
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1

DKA in the placebo arm only.

As shown in the

2

slide, all 5 subjects who experienced DKA on

3

placebo had baseline total insulin values above the

4

median.

5

sotagliflozin who experienced DKA was similar,

6

regardless of their baseline total insulin.

However, the percentage of subjects on

The sponsor also conducted analyses on the

7
8

effect of change in insulin from baseline on DKA,

9

but these analyses are not easily interpretable

10

because sotagliflozin both reduced insulin and

11

caused DKA, so that adjusting for post-

12

randomization changes in insulin is difficult.
We also conducted a case level review of DKA

13
14

events from review of the narratives, independent

15

of treatment assignment.

16

were associated with an insulin dose reduction

17

preceding the event, and 25 percent were associated

18

with an insulin pump malfunction.

Approximately 30 percent

19

This suggests that insulin dose reductions

20

are not solely or even largely responsible for the

21

excess DKA risk observed in the sotagliflozin

22

group.

Our review of the cases also identified
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1

some potential precipitating factors that cannot be

2

anticipated, specifically, infections and acute

3

illness, which were associated with 43 percent of

4

DKA events.

5

Also of note, while not a risk factor,

6

approximately one-third were associated with a

7

blood glucose less than 250 milligrams per

8

deciliter at the time of diagnosis, which is lower

9

than blood glucose levels typically seen with DKA,

10

and which may make the diagnosis of DKA more

11

difficult.

12

based on treatment group.

Again, these characteristics were not

The trends were similar for study 312,

13
14

although there were fewer events of pump

15

malfunction, as fewer subjects overall used insulin

16

pumps.

17

infection or acute illness in comparison to studies

18

309 and 310.

19

And there were fewer events associated with

As a general point in all three studies,

20

routine home ketone monitoring was at times not

21

performed by patients, or was performed and found

22

to be normal in the morning, but by afternoon had
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1

rapidly increased, thus making the utility of home

2

ketone monitoring unclear.
The baseline demographics of subjects with

3
4

DKA events were compared to subjects without DKA

5

events.

6

treatment group, are presented here.

7

percentage of subjects with DKA were female in

8

comparison to the overall study, 63.9 percent

9

versus 49.6 percent.

10

All patients with DKA, regardless of
A greater

The mean hemoglobin A1c was slightly higher

11

in subjects with DKA events versus those with no

12

DKA, and a greater percentage were using insulin

13

pumps in comparison to the overall study

14

population, 61.1 percent versus 42.4 percent.

15

with all risk factors for DKA, the use of insulin

16

pumps was balanced across treatment groups at

17

baseline.

18

As

The mean BMI and duration of type 1 diabetes

19

were similar between the two groups.

20

mean total and basal insulin doses were similar,

21

the mean bolus dose was somewhat lower in the DKA

22

group versus the non-DKA group, 0.31 versus 0.36

A Matter of Record
(301) 890-4188

While the

144

1

units per kg.

2

groups.

The mean eGFRs were similar between

To summarize the statistical analysis of DKA

3
4

risk, sotagliflozin was associated with an

5

approximately eightfold increase in DKA risk versus

6

placebo.

7

approximately 26 patient-years of exposure to

8

sotagliflozin to observe one additional DKA event.

The estimated number needed to harm was

This translates into 26 patients treated

9
10

with sotagliflozin for one year to get one case of

11

DKA.

12

these clinical trials.

13

trial setting, patients received intensive clinical

14

monitoring.

15

This number needed to harm is only valid for
Recall that in the clinical

Subgroup analyses which included gender, age

16

at type 1 diabetes diagnosis, duration of type 1

17

diabetes, insulin delivery method, BMI, and history

18

of DKA all showed a consistently elevated DKA risk

19

associated with sotagliflozin, with estimated

20

hazard ratios ranging from 4 to 11, and numbers

21

needed to harm ranging from 37 patients per year to

22

as low as 11 patients treated for one year to
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1

experience DKA.

2

The risk of DKA associated with

3

sotagliflozin was consistently observed across

4

subgroups.

5

independently of treatment in subjects with the

6

following characteristics:

7

young age, high baseline hemoglobin A1c, and use of

8

insulin pump.

The observed risk of DKA was highest

prior DKA history,

9

In order to further evaluate the risk of

10

DKA, we performed a search for MedDRA terms that

11

were suggestive of events of DKA to identify

12

potential additional events.

13

The first row of the table here shows the

14

results of our search.

15

as acidosis, diabetic ketoacidosis, and blood

16

ketone body increased.

17

were reported by at least one subject and that were

18

not sent for adjudication are shown.

19

reminder, it was at the investigator's discretion

20

to submit an event for adjudication.

21
22

Events included terms such

Note that only terms that

As a

The second row shows the number of subjects
with elevated beta-hydroxybutyrate, or BHB levels
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1

greater than 1.2 who were not sent for

2

adjudication.

3

selected, as this was twice the upper limit of

4

normal.

The level of greater than 1.2 was

5

The third row shows the number of subjects

6

with both events suggestive of DKA, which were not

7

adjudicated, and elevations in BHB, which were not

8

sent for adjudication.

9

There was a total of 26 such events in the

10

sotagliflozin arm and 2 in the placebo arm in

11

studies 309 and 310.

12

there were 12 subjects in the sotagliflozin arm and

13

1 subject in the placebo arm, with both events

14

suggestive of DKA, which were not adjudicated and

15

elevations in BHB, which were not sent for

16

adjudication.

17

Similarly, for study 312,

It is important to note that in all three

18

trials, there is an imbalance in events not sent

19

for adjudication for DKA, with a greater number of

20

events in the sotagliflozin group, and these events

21

may have led to DKA if not for a clinical trial

22

setting.
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1

In summary, sotagliflozin was associated

2

with an approximately eightfold increase in DKA

3

risk versus placebo, with an estimated number

4

needed to harm of 26 patient-years of exposure to

5

sotagliflozin to observe one additional DKA event.

6

Subgroup analyses did not identify any

7

factors, such as body weight, duration of disease,

8

and method of insulin delivery, that were

9

identified to have an interaction with treatment

10

group for the risk of DKA.

11

monitoring procedures that were used in the trials,

12

the risk of DKA remained elevated and was not

13

reduced to that of the placebo group.

14

Despite the intensive

Additional potential events suggestive of

15

DKA were identified in the clinical trials.

16

unknown whether these events would have ultimately

17

led to DKA in the real-world setting with less

18

intensive monitoring.

19

It is

Dr. Christine Chamberlain will now present a

20

review of cases of DKA from the FDA adverse event

21

reporting system in SGLT2 inhibitors used

22

postmarketing.
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FDA Presentation - Christine Chamberlain

1

DR. CHAMBERLAIN:

2

Good morning.

My name is

3

Christine Chamberlain, and I 'm a safety evaluator

4

with the Office of Surveillance and Epidemiology.

5

I'm here to present information on the

6

postmarketing experience of diabetic ketoacidosis

7

in type 1 diabetes mellitus patients using a

8

marketed SGLT2 inhibitor.

9

provide is from postmarketing cases identified from

The information I will

10

the FDA Adverse Event Reporting System, also known

11

as FAERS.
The outline of my presentation is shown

12
13

here.

14

analysis.

15

characteristics, including the severity and

16

potential precipitating factors from our case

17

series.

18

discussion of limitations of our analysis.

19

lastly, I will conclude with a summary of the

20

overall findings.

21
22

First I will provide the purpose of our case
Then I will present case

This will be followed by a brief
And

The purpose of our case series analysis was
to characterize cases of DKA in patients with type
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1

1 diabetes using an FDA-approved SGLT2 inhibitor in

2

the postmarket setting, and to evaluate potential

3

precipitating factors for the development of DKA.

4

We queried the FAERS database, which

5

contains postmarketing spontaneous adverse event

6

case reports, for human drugs and therapeutic

7

biologics for all FDA-approved SGLT2 inhibitor

8

products, with the MedDRA preferred term euglycemic

9

diabetic ketoacidosis, diabetic ketoacidosis, or

10
11

ketoacidosis in patients with type 1 diabetes.
We excluded duplicate reports, cases from

12

clinical studies, and cases of DKA that were not

13

temporally related to the use of an SGLT2

14

inhibitor.

15

cases through September 11, 2018.

16

Our final case series includes 444

A few notable characteristics from review of

17

the 444 FAERS cases are listed in this table.

18

patients' average age was 41 years.

19

predominance of females.

20

cases were from the United States.

21
22

The

There was a

Seventy percent of the

Using the selection criteria mentioned in
the previous slide, we identified cases for 3 of
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1

the 4 FDA-approved SGLT2 inhibitors, which are

2

canagliflozin, dapagliflozin, and empagliflozin.

3

The year of FDA approval is noted in parentheses

4

after each SGLT2 inhibitor active ingredient.

5

Because time on the market can influence

6

whether an event is reported, canagliflozin, the

7

first FDA-approved SGLT2 inhibitor, comprised most

8

of the cases.

9

ertugliflozin, which is the most recently approved

10

No cases were identified for

SGLT2 inhibitor by the FDA.
As noted on the last line of the table,

11
12

blood glucose levels varied at presentation.

13

the 198 cases reporting blood glucose levels at the

14

time of the DKA event, 46 percent of the cases

15

reported a blood glucose level less than 250

16

milligrams per deciliter, which is lower than the

17

levels seen in DKA cases without SGLT2 inhibitor

18

use.

19

Of

In the next few slides I will discuss other

20

characteristics of the DKA cases, including

21

severity, precipitating factors, recurrence of DKA,

22

and delay in DKA diagnosis.
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1

We analyzed the severity of the 444 DKA

2

cases using two classification systems. The first

3

is the Common Terminology Criteria for Adverse

4

Events, or CTCAE, grading scale for acidosis used

5

to assess adverse events in clinical trials.

6

second classification system was modified from the

7

DKA severity classification system published by

8

Kitabchi and colleagues.

9

The

Because pH, bicarbonate, and anion gap were

10

not all consistently reported in the FAERS cases,

11

we modified the criteria in this severity

12

classification system, which I will define in the

13

next slide.

14

The CTCAE grading for acidosis is on the

15

left-hand side of the slide and is categorized into

16

5 grades, and is based on pH and the presence of

17

life-threatening consequence and death.

18

modified DKA severity classification is categorized

19

as mild, moderate, and severe, as shown on the

20

right-hand side of the slide.

Our

21

DKA cases were categorized based on the pH,

22

or the bicarbonate level, or the presence of stupor
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1

or coma.

Of the severe DKA cases, we also

2

identified cases with a pH less than 7, plus a

3

bicarbonate level less than 10, plus an anion gap

4

greater than 12.
Although we provide reference ranges here on

5
6

the bottom of the slide, we acknowledge that most

7

of the cases reporting laboratory values did not

8

provide details on the assay or the reference

9

range.
Using the CTCAE grading system for acidosis

10
11

for 91 FAERS cases providing a pH result, noted on

12

the left-hand side of the slide, 87 cases were

13

grade 3 -- that is, they reported a pH less than

14

7.3.

15

life-threatening complication and are categorized

16

as grade 4.

17

pH level, and it was categorized as grade 5.

18

Of these 87 cases, 17 also reported a

There was one fatal case reporting a

On the right-hand of the slide, we present

19

the results using the Modified DKA Severity

20

Classification.

21

the relevant laboratory data or reported a coma.

22

There were 15 mild cases with a pH of 7.25 to less

There were 139 cases that provided
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1

than or equal to 7.3 or a bicarbonate level of 15

2

to 18.

3

to less than 7.25 or a bicarbonate level of 10 to

4

less than 15.

There were 48 moderate cases with a pH of 7

We identified 76 severe cases of DKA.

5

These

6

severe cases had a pH less than 7, or a bicarbonate

7

level less than 10, or the presence of stupor or

8

coma.

9

there were 9 cases with the pH less than 7, plus a

Of the 76 severe cases of DKA, we note that

10

bicarbonate level less than 10, plus an anion gap

11

greater than 12, which would meet the unmodified

12

blood laboratory criteria for severe DKA posed by

13

Kitabchi and colleagues.

14

Notable complications experienced by the

15

patients during their episode of DKA were reported

16

in 82 cases and included acute kidney injury,

17

central nervous system changes, and respiratory

18

failure, with the most frequently reported

19

complication being acute kidney injury.

20

have reported more than one complication.

21
22

A case may

In the 18 cases with central nervous system
changes, the most common specific events reported
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1

were altered mental status in 8 cases, coma in

2

5 cases, and encephalopathy in 3 cases.

3

We also assessed the severity of cases based

4

on the reported treatments and interventions for

5

the DKA.

6

intervention, there were 96 patients who required

7

management in an intensive care unit.

Of the 131 cases reporting a treatment or

8

Further supporting the magnitude of the

9

severity of DKA experienced in our case series,

10

some patients required intubation and respiratory

11

ventilation because of coma or respiratory failure.

12

There were 5 patients who received dialysis

13

treatment.

14

In one case, a young patient who experienced

15

DKA required extracorporeal membrane oxygenation,

16

or ECMO, because of severe respiratory failure.

17

Please note that a case may have reported more than

18

one intervention.

19

We identified several potential

20

precipitating factors for the DKA from our case

21

series, some of which possibly can be anticipated.

22

The factors that are italicized on this slide
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1

indicate that they can be considered as both

2

anticipated and unanticipated factors.

3

example, surgery can be planned or performed

4

emergently.

5

more than one factor.

6

For

Also, please note that a case may have

Potential precipitating factors frequently

7

reported in our case series that can possibly be

8

anticipated include:

9

insulin dose, alcohol use, and changes in diet,

reduced or discontinued

10

including low carbohydrate diet and restriction in

11

oral intake. Although not frequently reported,

12

recent increase in the SGLT2 inhibitor dose and

13

planned surgery are also noted.

14

Factors that cannot be anticipated are

15

infections; insulin pump or pen malfunction; weight

16

loss; exercise and other exertion; acute illness,

17

including diarrhea, gastroenteritis, pancreatitis,

18

and acute hepatitis; trauma; and emergency surgery.

19

Frequently reported infections were

20

respiratory, such as pneumonia and bronchitis;

21

gastrointestinal; and urinary tract infections,

22

which includes pyelonephritis and urosepsis.
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1

Cases without a reported precipitating

2

factor were reviewed to determine if the reporter

3

had excluded possible precipitating factors during

4

evaluation of the DKA event or if the information

5

was just not reported in the case.

6

Reporters noted there were no precipitating

7

factors identified during evaluation in 10 cases.

8

We identified 216 cases that did not report or

9

exclude precipitating factors.

10
11

Missing information

is a typical limitation of FAERS data.
In our analysis, we identified cases

12

reporting more than one DKA event.

13

that reported the SGLT2 inhibitor was initiated

14

after temporary discontinuation during the initial

15

DKA event, a second episode of DKA occurred in

16

about half of the cases.

17

another DKA event occurred after reinitiation of

18

the SGLT2 inhibitor therapy in 16 cases because

19

this information was not provided.

20

In the 31 cases

It is not known if

In one fatal case, there was a potential

21

delay in diagnosis of DKA as the patient presented

22

with no identifiable precipitating factor for DKA.
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1

As I discussed earlier in the FAERS characteristics

2

slide, in the 198 cases reporting blood glucose

3

levels at the time of the DKA event, 46 percent

4

were less than 250 milligrams per deciliter, which

5

may not be initially recognized as DKA.

6

summarize the case.

7

I will

A physician reported that a female patient

8

with type 1 diabetes and anxiety who was on

9

dapagliflozin therapy for 5 months developed

10

euglycemic DKA and died secondary to renal failure.

11

The patient had been on insulin glargine and

12

metformin when dapagliflozin was added to her

13

regimen.

14

Approximately 4 and a half months after

15

initiating dapagliflozin at a dose of 10 milligrams

16

orally per day, the patient experienced headache

17

and malaise but did not seek care until two weeks

18

later, when she also developed dyspnea.

19

She presented to the emergency department,

20

where she was noted to be tachycardic but

21

euglycemic.

22

anxiolytic and beta blocker and discharged home.

The patient was treated with an
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1

The patient returned to the emergency department

2

the following day with worsened dyspnea.

3

laboratory results on this visit revealed a pH of

4

6.9, a bicarbonate level of 12, and presence of

5

ketones.

6

acidosis, and she was admitted to the ICU for

7

euglycemic DKA.

8
9

Her

She was noted to be in metabolic

Although no infectious foci were identified,
empiric antibiotic therapy was initiated.

The

10

patient's clinical condition worsened,

11

necessitating intubation.

12

noted and vasoactive medications were initiated.

13

The patient's serum glucose remained between 170 to

14

180 milligrams per deciliter, and insulin therapy

15

was suspended.

16

failure, which led to her death.

17

Shock unspecified was

The patient then developed renal

Findings from our analysis of DKA in type 1

18

diabetes patients using an SGLT2 inhibitor should

19

be interpreted in the context of known limitations

20

of the FAERS database and background risk for DKA

21

in this population.

22

influence the findings of this analysis include

FAERS limitations that may
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1
2

underreporting and reporting bias.
Because FAERS is a spontaneous adverse event

3

reporting system, not all reports of DKA with the

4

use of an SGLT2 inhibitor are reported to the FDA.

5

Furthermore, FAERS reports often lack detail.

6

In summary, there are cases of DKA in

7

patients using an SGLT2 inhibitor for treatment of

8

type 1 diabetes in the postmarket setting.

9

on the data from this case series, the DKA in type

Based

10

1 diabetes patients using an SGLT2 inhibitor can be

11

severe, with a considerably low pH, low bicarbonate

12

level, and poor outcomes, including death.

13

Furthermore, many patients required

14

management in the ICU and treatment of serious

15

complications such as acute kidney injury and

16

respiratory failure.

17

identified potential precipitating factors that can

18

be anticipated, such as alcohol use and planned

19

surgery, and some that cannot be anticipated, such

20

as infections and acute illness.

Analysis of this case series

21

In some cases, there are no precipitating

22

factors identified during their evaluation of the
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1

DKA event.

2

levels that are not profoundly elevated, as noted

3

earlier in approximately half the cases that

4

reported a blood glucose level at initial DKA

5

evaluation.

6

Patients can present with blood glucose

Lastly, lower than expected blood glucose

7

levels typically seen with DKA may delay diagnosis

8

and treatment.

9

Thank you for your attention.

10

Hampp will now present a Sentinel analysis of

11

real-world data on off-label use of approved SGLT2

12

inhibitors and rates of DKA.

13
14

Dr. Christian

FDA Presentation - Christian Hampp
DR. HAMPP:

Good morning.

My name is

15

Christian Hampp.

16

Epidemiology I in the Office of Surveillance and

17

Epidemiology.

18

I'm with the Division of

The Sentinel analysis that I'm presenting

19

today had three objectives.

First, we estimated

20

how frequently currently approved SGLT2 inhibitors

21

are used off-label to treat patients with type 1

22

diabetes.

Second, we estimated real-world rates of
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1

diabetic ketoacidosis following exposure to SGLT2

2

inhibitors among patients with type 1 diabetes.

3

Lastly, based on incidence rates from

4

sotagliflozin clinical trials and exposure data

5

from Sentinel, we compared observed and expected

6

rates of DKA during off-label use of approved SGLT2

7

inhibitors in patients with type 1 diabetes.

8
9

We used administrative claims data from
17 Sentinel data partners, including CMS Medicare,

10

from March 2013 through June 2018, and required

11

that patients be new users of SGLT2 inhibitors.

12

To ascertain type 1 diabetes, we used both a

13

broad and a narrow definition.

14

definition was based on the published and validated

15

algorithm which required that more than 50 percent

16

of diagnostic codes for diabetes in the year prior

17

to drug initiation were specific to type 1

18

diabetes.

19

had a positive predictive value of about

20

94 percent.

21
22

The broad

In published analyses, this algorithm

The narrow definition included the same
requirement and, in addition, required that
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1

patients had at least one dispensing for short- or

2

rapid-acting insulin, and no oral anti-diabetic

3

drug dispensing other than metformin during the

4

baseline period.

5

on diagnostic codes during an inpatient admission

6

or emergency department visit.

7

We ascertained DKA events based

Here are our findings, starting with the

8

proportion of SGLT2 inhibitor users who have type 1

9

diabetes.

Our total sample included close to

10

80,000 initiators of dapagliflozin, 100,000

11

initiators of empagliflozin, and 300,000 initiators

12

of canagliflozin.

13

met our narrow definition for type 1 diabetes, and

14

between 0.74 and 0.98 percent met the broad

15

definition for type 1 diabetes.

16

Of these, around half a percent

While the overall proportions are relatively

17

low, age specific data paint a more granular

18

picture.

19

10 percent of SGLT2 inhibitor users under age 25

20

have type 1 diabetes, according to the narrow

21

definition, and the bottom figures shows that this

22

can be up to almost 15 percent, according to the

The figure on top shows that 5 to
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1

broad definition.

2

patients with type 1 diabetes among SGLT2 inhibitor

3

users over 65 was well below 1 percent.

4

In contrast, the proportion of

This slide shows findings of our DKA

5

analysis.

6

exposure to SGLT2 inhibitors ranged from 3.4 per

7

100 person-years for dapagliflozin to 4.7 for

8

canagliflozin among patients who met broad criteria

9

for type 1 diabetes.

10

Shown in blue color, rates of DKA during

Shown in red, using narrow criteria, DKA

11

rates range from 6 per 100 person-years for

12

empagliflozin to 7.9 for canagliflozin.

13

overlapping 95 percent confidence intervals suggest

14

that these rates were not statistically

15

significantly different across the different SGLT2

16

inhibitors.

17

with type 2 diabetes were lower by an order of

18

magnitude.

19

Widely

In contrast, DKA rates among patients

These are shown in orange.

The figures on the right show DKA rates by

20

age pooled across the different SGLT2 inhibitors.

21

The grey line in the top figure shows that rates

22

for DKA were 14.2 per hundred person-years among
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1

patients age 25 to 44 who met criteria for type 1

2

diabetes.

3

among patients age 45 to 64 and among patients age

4

65 or older.

5

Rates were only approximately 5 percent

The red line indicates that young females

6

tended to have higher rates of DKA.

7

the narrow type 1 diabetes definition shown in the

8

top figure, females age 25 to 44 had a DKA rate of

9

almost 20 per 100 person-years.

10

According to

This slide illustrates the calculation of

11

age- and sex-adjusted standardized incidence ratios

12

for DKA.

13

observed and expected event counts.

14

and sex-specific exposure duration from Sentinel

15

and age- and sex-specific DKA incidence rates from

16

the sotagliflozin clinical trials.

17

These SIRs were calculated based on
We used age-

This way, we calculated how many events

18

would be expected in the Sentinel population had

19

they had the same incidence rates as seen in the

20

clinical trials, standardized by age and sex.

21

Allow me to illustrate.

22

In this hypothetical example, say we
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1

observed in Sentinel 100 person-years of exposure

2

among females age 25 to 44, during which we

3

observed 20 DKA events.

4

In this example, the incidence rates in the

5

clinical trials were 10 per 100 person-years, based

6

on 6 events observed in 60 person-years of follow-

7

up.

8

hypothetical numbers.

That's on the left side.

I want to emphasize again that these are

Applying the incidence rate from the

9
10

clinical trials to the Sentinel population shows

11

that we would have expected to observe only

12

10 events in this age and sex stratum.

13

performed this calculation for all age and sex

14

strata, and then summed up observed and expected

15

events.

16

all expected events to arrive at the standardized

17

incidence ratios.

18

We

Finally, we divided all observed events by

These analyses were limited to patients at

19

least 25 years old because observed event counts in

20

both Sentinel and the clinical trials were too low

21

to support a reliable analysis in younger patients.

22

According to the narrow type 1 diabetes
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1

definition, 75 DKA events were observed in

2

Sentinel, but only 41 would be expected in this

3

sample had the same incidence rates as in the

4

clinical trials.

5

that 83 percent more events were observed than

6

would be expected.

The resulting SIR of 1.83 means

The SIR was age-dependent.

7

It was

8

substantially higher among patients between 25 and

9

44, whereas the observed rates were close to

10

expected rates among patients older than 65.
The overall SIR, according to the broad

11
12

type 1 diabetes definition, was close to 1.0,

13

indicating no difference between observed and

14

expected events.

15

categories was also suggested here.

However, a trend across age

16

Because such calculations should be

17

interpreted with caution, I'm providing the

18

following caveats.

19

DKA rates in Sentinel compared with clinical

20

trials.

21

and adjudication procedures.

22

Some factors can lead to higher

These include different event definition

While events were adjudicated in the
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1

clinical trials, this was not the case in Sentinel.

2

Also, subjects in the clinical trials may have

3

received instructions on how to prevent DKA.

4

contrast, this may not have been done

5

systematically in clinical practice, which is

6

reflected in the Sentinel data.

In

Other factors can lead to differences in DKA

7
8

rates where the direction is unclear.

These

9

include differences in DKA risk between the

10

approved SGLT2 inhibitors on one hand and

11

sotagliflozin on the other hand.
Also, the clinical trials' inclusion and

12
13

exclusion criteria, the international nature, and

14

other factors may have resulted in a sample that is

15

at a different DKA risk that the Sentinel sample.

16

Finally, the average duration of follow-up in

17

Sentinel was shorter than in the clinical trials.

18

However, our calculations accounted for person

19

time.

20

In summary, the extent of off-label use of

21

SGLT2 inhibitors in patients who met study criteria

22

for type 1 diabetes was relatively small in the
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1

overall study population, but rates of off-label

2

use were higher in younger patients.
Among patients who used SGLT2 inhibitors

3
4

off-label, the risk for DKA was notable, especially

5

among patients under the age of 45.

6

patients who met the narrow type 1 diabetes

7

criteria, DKA rates observed in Sentinel were

8

higher than expected based on the sotagliflozin

9

clinical trials.
Dr. Mitra Rauschecker will now present a

10
11

And for

summary of the FDA findings for sotagliflozin.

12

FDA Presentation - Mitra Rauschecker

13

DR. RAUSCHECKER:

I will now summarize the

14

key clinical pharmacology, efficacy, safety, and

15

postmarketing data for sotagliflozin.
Sotagliflozin resulted in a delay in glucose

16
17

absorption without changing the overall amount

18

absorbed.

19

urinary glucose excretion in a dose-dependent

20

manner.

21
22

Sotagliflozin increased the 24-hour

There was no greater hemoglobin A1c
reduction for increasing plasma levels of
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1

sotagliflozin in the clinically relevant dosing

2

range.

3

associated with greater reductions in insulin

4

dosing.

5

A higher sotagliflozin exposure was

The sponsor stated that sotagliflozin is not

6

intended to be an insulin-sparing drug, yet in the

7

trials, some patients had to reduce insulin dosing,

8

likely due to decrease in blood glucose.

9

action may, in part, have contributed to DKA risk.

This

10

This should underscore the fact that SGLT2

11

inhibition does not address the underlying

12

pathogenesis of type 1 diabetes, which is an

13

absolute deficiency in insulin.

14

Sotagliflozin resulted in a mean reduction

15

in hemoglobin A1c of between 0.3 to 0.4 percent

16

from baseline in comparison to placebo at week 24

17

overall across the three phase 3 trials.

18

composite endpoint of net benefit the sponsor used

19

was dominated by hemoglobin A1c less than

20

7 percent, and more subjects experienced DKA events

21

in the sotagliflozin groups compared to placebo.

22

The

We emphasize that the regulatory decision
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1

must be based on the overall benefit-risk

2

assessment of the product in question, and we do

3

not agree that the sponsor's composite endpoint

4

truly assesses the net benefit of the product or

5

helps to inform the overall benefit-risk

6

assessment.

7

Sotagliflozin resulted in a mean reduction

8

in body weight of between 2 to 3 kilograms in

9

comparison to placebo at week 24 across the three

10

phase 3 trials.

11

reduction in bolus insulin dosing of between 2 to

12

3 units per day in comparison to placebo at week 24

13

across the three phase 3 trials.

14

reminder, there was evidence for 30 percent of

15

cases of DKA being associated with insulin dose

16

reduction.

17

Sotagliflozin resulted in a mean

However, as a

With respect to hypoglycemia, the sponsor

18

has focused on studies 309 and 310 for severe

19

hypoglycemia data, but the trend went in the

20

opposite direction for study 312.

21

was no consistent trend for hypoglycemia across the

22

three phase 3 studies.
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1

Sotagliflozin was associated with an

2

approximately eightfold increase in DKA risk versus

3

placebo in the three trials conducted.

4

estimated number needed to harm was approximately

5

26 patient-years of exposure to sotagliflozin to

6

observe one additional DKA event.

7

into 26 patients treated with sotagliflozin for one

8

year to get one case of DKA.

9

The

This translates

Although not previously discussed, these

10

events were clinically significant events that

11

resulted in hospitalizations in the vast majority

12

of cases, and some required additional

13

interventions such as intubation for respiratory

14

support.

15

As you are probably aware, in the published

16

clinical trial of another SGLT2 inhibitor in type 1

17

diabetes, a death due to DKA was reported with the

18

higher dose.

19

with higher drug exposure.

20

A higher DKA risk may be associated

Subgroup analyses did not identify any

21

factors such as body weight, duration of disease,

22

or method of insulin delivery that were identified
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1

to have an interaction with treatment group for the

2

risk of DKA.
Additional potential events suggestive of

3
4

DKA were identified in the clinical trials.

5

unknown whether these events would have ultimately

6

led to DKA in the real-world setting with less

7

intensive monitoring.
The FAERS and Sentinel analyses demonstrate

8
9

It is

the risks of DKA with the SGLT2 inhibitor class in

10

a postmarket or real-world setting.

Among patients

11

who used SGLT2 inhibitors off-label, the risk for

12

DKA was notable, especially among patients under

13

the age of 45.
For patients who met the narrow type 1

14
15

diabetes criteria, DKA rates observed in Sentinel

16

were higher than expected based on the

17

sotagliflozin clinical trials.

18

1 diabetic patients using an SGLT2 inhibitor can be

19

severe and can be associated with serious

20

complications, including acute kidney injury,

21

respiratory failure, coma, and may even lead to

22

death.
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Not all potential precipitating factors can

1
2

be anticipated, such as infection, and predictive

3

factors were not always present, and some DKA cases

4

were associated with euglycemia, which may delay

5

the diagnosis.
To conclude, I want to highlight our view

6
7

of the potential implications of the clinical

8

pharmacology, clinical trial, and postmarketing

9

data on the potential DKA risk for sotagliflozin in

10

the real-world setting.

For sotagliflozin, urinary

11

glucose excretion is in the range of other SGLT2

12

inhibitor drugs, and there is no evidence that the

13

SGLT1 inhibition makes sotagliflozin different from

14

other products with regard to DKA risk.

15

sotagliflozin does not have a short half-life, so

16

stopping the drug in the setting of acute illness

17

may be too late.

Also,

Excess DKA was robustly demonstrated in the

18
19

phase 3 trials, and the intensive monitoring

20

procedures that were used in the trials still did

21

not reduce the risk of DKA to that of the placebo

22

group.
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1

In the real-world setting with approved

2

SGLT2 inhibitors, DKA rates were higher.

3

anticipate that similar findings with sotagliflozin

4

could be realized in the postmarket setting, where

5

patients would not be followed as closely as they

6

are in a clinical trial setting.

7

We

The sponsor plans to put forth some

8

mitigation strategies to reduce the risk of DKA

9

postmarketing, but any such strategy has not been

10

tested in premarket studies, so the success of any

11

particular strategy is unknown.

12

As a reminder, patients were provided with

13

ketone monitors for free in the clinical trials,

14

but they are expensive to purchase, and there is no

15

guarantee patients would perform ketone monitoring

16

in the real world.

17

is not proposing to distribute ketone monitoring

18

supplies with the drug product.

19
20
21
22

To our knowledge, the sponsor

Thank you for your attention.

This

concludes the FDA presentations.
Clarifying Questions to FDA
DR. WILSON:

Thank you very much.
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Now we are open for questions to the FDA.

1
2

Any clarifying questions, comments?

3

your name for the record before you speak, and

4

direct your question to any specific presenter, if

5

possible.
MS. McCOLLISTER-SLIPP:

6

Please state

Some of us had some

7

questions for the sponsors as well that we didn't

8

get to.

9

DR. WILSON:

Yes.

We will try to get back

10

to those questions for sure, before lunch, perhaps,

11

but certainly after lunch.

12

I think the key issue at this point prior to

13

lunch is first the questions for the FDA, and then

14

any special questions for which we think either the

15

FDA or the sponsor may need to do some estimates or

16

pull up some of their background data, or other

17

information they may have that they have not shown

18

so that they could share it with us after lunch,

19

and it would give them time to find that

20

information.

21

clarifying questions.

22

Dr. Low Wang?

But first let's focus on the FDA
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DR. LOW WANG:

1

Cecelia Low Wang.

2

a question for Dr. Hampp.

3

standardized incidence ratios.

4

slide 7.

I do have

This is regarding the
I think this was

I wonder if any analysis has been done over

5
6

time the way that the sponsor did, whether those

7

SIRs have changed over time, have they decreased or

8

increased.

9

database study that incidence had decreased.
One small question after that, but that's

10
11
12
13
14

Because the sponsor did show in their

fine.
DR. WILSON:
the record.

Please identify yourself for

Go ahead.

DR. HAMPP:

Christian Hampp, OSE.

The slide

15

that the sponsor showed, showed decreasing

16

incidence rates, and we would have some questions

17

about the methodology.

18

an SIR type of analysis.

19

Regardless, it did not show

We were not able to conduct an SIR analysis

20

that considers calendar year because the data are

21

too thin when we stratify.

22

conduct a similar analysis as the sponsor did,

We were trying to
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1

where we just look at calendar years and the

2

incidence rate of DKA regardless of SIRs, but we

3

found that in our analysis, we would have had to

4

stratify by age and calendar year because of

5

changes in the underlying database over time.

6

we stratified by age and calendar year, we would

7

have run out of sample size.

8

You had a second part of your question?

9

DR. LOW WANG:

Had

I guess one clarifying

10

question to Dr. Hampp is, just looking at slides 4

11

and 5, it does look like -- I want to make sure

12

that I'm reading this correctly.

13

within this Sentinel analysis there was a high

14

proportion of users of the SGLT2 inhibitors in the

15

younger age group, so younger than age 25.

16

Is that correct?

17

DR. HAMPP:

18

Yes.

It looks like

If you could just advance

once, then we see it on the right side.
DR. LOW WANG:

19

Is that correct?

Thank you.
So a lot of

20

subjects or a lot of patients were younger than age

21

18?

22

Could you clarify that?
DR. HAMPP:

If I can get one of my backup
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1

slides, slide number 12.

The previous slide could

2

give the impression that most of our type 1

3

diabetics with SGLT2 use were young, but we need to

4

consider the underlying denominator.

5

So most users, regardless of diabetes type,

6

of SGLT2 inhibitors, are type 2 diabetics, and they

7

are older.

8

we have a higher proportion of young people who are

9

type 1 diabetics, but the denominator is small.

Considering the underlying denominator,

So

10

the absolute number in our sample of young patients

11

who are type 1 is not high.

12

The biggest groups of type 1 patients, who

13

are using SGLT2 inhibitors, are 25 to 44, bigger is

14

45 to 64, and then a little bit of over 65, again,

15

because the underlying denominator.

16

If I can illustrate a little better, we had

17

about 500 canagliflozin users between 19 and 24

18

regardless of diabetes type, and 8 percent of 500

19

is much less than, let's say, 1.5 percent of

20

30,000, which is the denominator of the 25 to

21

44-age group.

22

DR. LOW WANG:

I see.
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1

DR. WILSON:

All right.

2

DR. YANOVSKI:

Hi.

3

question for Dr. Hampp.

4

down.

Dr. Yanovski?

Jack Yanovski.

Sorry.

Another

Please don't sit

In the materials that you distributed,

5
6

figure 32 reported the rates of diabetic

7

ketoacidosis per 100 person-years by diabetes type

8

and used a control, sitagliptin use.
Could you please comment a little bit more

9
10

about how we should interpret those data?

11

my eye look like the risks were similar with the

12

SGLT2 users, and sitagliptin, which shouldn't

13

really have a particular reason for increasing

14

risk.

15
16
17

DR. HAMPP:
number 16?

Yes.

Which to

If I could get slide

Thank you.

We included sitagliptin as a control mostly

18

to track the performance of the type 1 diabetes

19

algorithm.

20

is unlikely to be used for type 1 diabetes.

21

the algorithm performs well, you would expect to

22

see less utilization.

The thinking here was that sitagliptin
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We did see that -- it's not on this slide;

1
2

this is purely DKA.

But looking at utilization,

3

sitagliptin is used less often than SGLT2

4

inhibitors.
We included sitagliptin here, too, but not

5
6

in a hypothesis-testing manner.

So our interest

7

was not to compare SGLT2 inhibitors to sitagliptin

8

because we did not have a hypothesis in that

9

regard.

10

Of course the question here is, why are the

11

rates of DKA still relatively high with sitagliptin

12

or essentially comparable to SGLT2 inhibitors?

13

I don't have a good answer, to be honest.

14

And

We have a paragraph in the background

15

package where we speculate about potential reasons.

16

The patient populations are not necessarily

17

comparable, so these are crude rates, unadjusted.

18

There could also be random error.

19

no formal comparison between those, so I don't have

20

an entirely satisfying answer to your question.

21
22

DR. YANOVSKI:

Again, there's

Have you looked at any other

medications to look at co-medication use that would

A Matter of Record
(301) 890-4188

181

1

not be at least mechanistically related to

2

increased DKA?

3

For instance, it seems that metformin seems to be

4

used with a remarkable number of patients with type

5

1.

Do you have another denominator?

6

DR. HAMPP:

7

DR. WILSON:

8

DR. BLAHA:

9

We did not look at metformin.
Dr. Blaha?
Thank you.

First

of all, I want to thank the FDA for an unusually

10

helpful presentation.

11

which was fantastic.

12

Mike Blaha.

It had a lot of added value,

My question, actually, was about a comment

13

that was made on one of the slides.

14

the slide, but I thought was important, and I guess

15

I should pull the slide.

16

It was not on

It was mentioned on slide 17 from the

17

clinical development DKA talk.

18

mentioned that for the DKA cases, in some cases the

19

ketones were normal the morning of or the same day,

20

and the patient had DKA later that day, but I

21

didn't see any formal analysis of that or

22

presentation of data.
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1

Do you have any way of presenting that as a

2

way of assessing how valuable ketone monitoring is

3

for prevention of DKA; if we could see what the

4

urine serum ketones, all the ketone monitoring

5

looked like in relation to DKA episodes?

6

DR. RAUSCHECKER:

Unfortunately, we do not

7

have that data, as it was conducted during the

8

case level review, but that was included as a

9

remark to give further information about the cases.

10

DR. WILSON:

11

DR. BLAHA:

Okay.
I think you answered the

12

question.

13

analyzed in that way, but I think you did summarize

14

with a point that was useful, that the risk

15

management strategies have not been tested in the

16

studies.

17

The question is that data hasn't been

DR. RAUSCHECKER:

Yes, and it was noted

18

anecdotally during the case review.

19

surprising to see these cases where that

20

characterization was reported.

21

have an analysis.

22

DR. BLAHA:

It was

But no, we don't

You can't comment whether that's
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1
2
3

anecdotal or stands up to statistical scrutiny.
DR. RAUSCHECKER:

There's only evidence

that's anecdotal.

4

DR. BLAHA:

Yes.

5

DR. WILSON:

6

DR. KONSTAM:

Thank you.

Dr. Konstam?
I'm just wondering if you

7

guys can give us any guidance about the clinical

8

relevance of a particular change in glycemia and/or

9

presumably measured by A1c level.

The sponsor

10

showed, depending on how you look at it, I think

11

about an average of between 0.3 and 0.4 percent

12

reduction in A1c and an increase in the frequency

13

of getting below 7.

14

What does that mean to you?

In terms of the

15

primary clinical problem of microvascular disease,

16

how do you interpret that in terms of the clinical

17

value of that?

18

DR. YANOFF:

The way I think it's helpful to

19

think about it is just using the DCCT data that

20

focuses on a percent reduction in A1c rather than

21

the absolute reduction.

22

you start.

So it really depends where
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1

I think it would be hard for us to say

2

anything about those absolute numbers that are

3

observed.

4

from DCCT, I think a 10 percent reduction in A1c

5

translates to a 43, I think, percent reduction

6

retinopathy.

7

For any given patient, what was reported

I guess you would need to look at where the

8

person started and what percent reduction they're

9

getting, which is I think part of why we find the

10

responder analyses to be -- who gets below 7 and

11

who doesn't, less hopeful.

12

DR. KONSTAM:

But just assuming that those

13

absolute changes are occurring in the range of 7

14

and a half to 8 and a half percent, somewhere in

15

there, you know the range that they started with

16

and you know the absolute change.

17

could guesstimate or know the percent change.

18

So I think you

I understand what you're saying, but I

19

still -- I don't know how we come to a risk-benefit

20

analysis without understanding the benefit of the

21

primary benefit.

22

DR. WILSON:

All right.
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DR. BURMAN:

1
2

Thank you.

Ken Burman.

Just a

question for anybody from the FDA.

3

Could you refresh my memory and bring me up

4

to date on what are the present FDA recommendations

5

for any of the SGLT2 inhibitors that are already on

6

the market, and have any been taken off the market

7

because of potential complications such as DKA.
DR. YANOFF:

8
9
10

I missed the first part.

have been taken off the market.
part?

What was the first

How many are on the market?
DR. BURMAN:

11

None

No.

What are the FDA

12

recommendations for clinicians who are following

13

patients on SGLT2 inhibitors that have diabetes,

14

either type 1 or type 2?
DR. YANOFF:

15

I think we could find the

16

actual label for you, what's there, and show it to

17

you.

18

paraphrase.

That may be more helpful than me trying to
So we'll put that up for you.

19

DR. BURMAN:

Thank you.

20

DR. WILSON:

Are we going to get that now or

21
22

should we wait, the labeling?
Ms. Yanoff, do you want to bring that up now
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1

or do you want to bring that up later, the

2

labeling?

3

MR. CAO:

Hi.

This is Christian Cao.

4

with the Division of Pharmacovigilance in OSE.

5

actually have the warning labeling for SGLT2

6

inhibitors, which is across all four products.

7
8
9

I'm
We

If you could bring up slide 28, Christine
Chamberlain's presentation, please.
This is the warnings and precautions,

10

referring to ketoacidosis or the risk of

11

ketoacidosis for all SGLT2 inhibitors marketed in

12

the U.S. and approved by the FDA.

13

here, the labeling, it's bolded in regards to

14

information for type 1 diabetes.

15

As you can see

Just a reminder, these products are not

16

approved for type 1 diabetes.

17

review of safety, postmarketing safety of the

18

products, we did identify information specific for

19

type 1, leading to information to be included in

20

these labels.

21
22

DR. WILSON:

However, in our

I'd like to follow up a little

bit on that because we've got a label up as well,
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1

and because of the FDA report of acute kidney

2

injury with DKA.

3

follow-up estimated GFR testing for patients post

4

ketoacidosis?

5

MR. CAO:

Is there a recommendation for

As far as I am aware, there is no

6

specific recommendation, at least from a regulatory

7

standpoint.

8
9

DR. YANOFF:

That generally gets into the

practice of medicine and wouldn't be something, I

10

would think, would be in the label, although we're

11

not necessarily disagreeing with that practice.

12

DR. WILSON:

But you could see where I was

13

going to go, would be also for after lunch, if

14

there's any further information on acute kidney

15

injury in relation to DKA, from either FDA or

16

sponsor, because that is something that is -- a lot

17

of vigilance is paid by endocrinologists

18

prescribing these drugs.

19

Dr. de Lemos?

20

DR. DE LEMOS:

These are data questions for

21

the sponsor to pull up after lunch.

22

see if you have evidence across the trial platform
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1

for total hospitalizations and diabetes-related

2

hospitalizations, amplifying one of Dr. Konstam's

3

points.

4

Then amplifying on Dr. Blaha's, do you have

5

information on more broad health-related

6

quality-of-life measurements across the trial

7

platform?

8

view, directed to see a benefit for tighter

9

glycemic control but a more broad either general or

10

Not these specific PROs that are, in my

diabetes-related quality-of-life instrument?

11

DR. WILSON:

All right.

12

DR. NEWMAN:

I have a question on slide 24

13

of Dr. Rauschecker.

Why is it that you found many

14

more events suggestive of DKA?

15

sponsor's criteria weren't strict enough?

16

DR. RAUSCHECKER:

Next is Dr. Newman.

Was it because the

It was at the

17

investigator's discretion to report events of DKA.

18

If a patient reported one of these terms plus or

19

minus an association with an elevated lab value, if

20

it had resolved and didn't require further

21

intervention, then the investigator may not have

22

reported it.

But it's actually unclear if these

A Matter of Record
(301) 890-4188

189

1

events were resolved, or what these events were, or

2

what happened with them.

3

DR. NEWMAN:

Okay.

Thank you.

4

DR. WILSON:

Ms. McCollister-Slipp?

5

MS. McCOLLISTER-SLIPP:

I actually have

6

several questions, some of which, I think, it might

7

be helpful to get some of the data at lunchtime.

8

So just bear with me.

9

In terms of the monitoring of DKA and the

10

numbers that we saw -- I guess this would be for

11

the sponsor or the agency -- how is that monitored

12

at home?

13

given a specific blood glucose monitor that also

14

had ketone-measuring capability?

15

there's a difference between ketones spilling into

16

the urine versus plasma glucose [sic - ketones],

17

that could be clinically relevant and important,

18

given the subtlety of some of the symptoms.

Is that done with urine tests?

Were they

Because if

19

I don't really know who that question is

20

for, whether it's the agency or the sponsor, but

21

anybody?

22

DR. JENSEN:

Maybe I could just answer.
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1

the trials, BHB meters as well as ketone strips was

2

distributed to patients.

3

[inaudible - mic fades] or in the beginning of

4

2016.

5

That time point in the

MS. McCOLLISTER-SLIPP:

Did you keep track

6

of how much monitoring they actually did?

7

there a metric for that?

8
9
10
11

DR. JENSEN:

No.

Was

We do not have the data

for each and every measurement that the patients
did at home.
DR. RAUSCHECKER:

It also depended on what

12

country the patient was in.

13

reports where patients had just done urine

14

monitoring because the serum BHB monitor may not

15

have been available for them, depending on the time

16

or country.

17

There were some case

MS. McCOLLISTER-SLIPP:

So we wouldn't

18

really know, then, if their plasma ketones were

19

higher than their urine ketones.

20

One of the things that I was curious about

21

is what was the breakdown of male versus female

22

patients, given that ketones is more likely or DKA
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1

is higher or seemed to be higher in women versus

2

men.

3

Also, there were reports of a higher level

4

of genital mycotic infections, which can be a

5

significant issue for women, and in my case,

6

earlier in my diabetes career, it twice resulted in

7

sepsis for me.

8

was any more detail about that, as well as the

9

breakdown of male versus female in the study

10
11

So I was just wondering if there

populations.
DR. JENSEN:

Just for clarification,

12

breakdown of male and female, are you specifically

13

looking for genital mycotic infections here?

14

MS. McCOLLISTER-SLIPP:

Well, both.

It

15

would be interesting to see the breakdown in terms

16

of the overall study population, to see if there

17

was any bias towards male versus female.

But

18

secondly, what was the level of reports?

It says

19

that it was a higher level of infections, but it

20

doesn't say how high, and there's no breakdown of

21

male versus female and severity.

22

DR. JENSEN:

If I can just have the previous
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1

slide on our demographics in terms of males and

2

females?

3

Thank you.

As you can see here on the slides, study 309

4

and 310, you can see that we had approximately

5

50 percent of female patients in the trial, so

6

quite well balanced here.

7

Going over to the treatment-emergent genital

8

mycotic infections, you can see that there indeed

9

is a higher incidence rate of genital mycotic

10

infections in females than we did see in males.

11

goes for both placebo and sotagliflozin, but the

12

absolute risk increase is higher with

13

sotagliflozin.

14

Does that answer your question?

15

MS. McCOLLISTER-SLIPP:

It does.

Is there

16

any data about the severity of the infections and

17

the state at which they were caught?

18

develop into pyelonephritis?

19

class warning for necrotic genitalia or something

20

like that?

21
22

DR. JENSEN:

It

Did any of it

I guess there's now a

So if I show you here the

severity of events -- I've got an overview
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1

here -- you can see that we only had one severe

2

event with sotagliflozin 200-milligram and one

3

severe event with 400-milligram that were in female

4

subjects who had the majority if sepsis.

5

general, most of these events were not severe.

6

DR. WILSON:

So in

We need to break for lunch.

7

Are there any other questions that we would like

8

the FDA or the sponsor to do some background

9

research, so to speak, over lunch?

10

Dr. Budnitz, you have one that related?

11

DR. BUDNITZ:

12

DR. WILSON:

13

DR. BUDNITZ:

Yes.
A request?
Yes.

Dan Budnitz.

This is

14

for the sponsor, slide CO-73.

15

MarketScan data showing a decrease in DKA and

16

off-label use for type 1 diabetes.

17

FDA warning.

18

This is their

It's the 2015

I think they inferred this data, declining

19

rates, indicated improved clinical management of

20

this DKA cases.

21

explanation is that there's just been

22

discontinuation of the drug after DKA, or

However, an alternative
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1

discontinuation by patients at risk for DKA, and no

2

new starts.
So I'm not sure how this data impacts on,

3
4

actually, using the drug in a non-clinical trial

5

population.

6

addresses discontinuations, they could add that.
DR. WILSON:

7
8

So if the sponsor has some data that

requests?

All right.

A data request?

MS. McCOLLISTER-SLIPP:

9

Any other data

Yes, a data request.

10

So I was encouraged.

Actually, I want to

11

congratulate both the agency and the sponsor for

12

the robust sets of data that you presented.

13

encouraging to see the use real-world evidence as

14

well as other measures beyond A1c, so thank you for

15

that.

It's

I was particularly interested in the time in

16
17

range.

While some of us are skeptical about the

18

benefit of measuring A1c or what the clinical

19

relevance of that is, even though we understand it,

20

I was wondering if you took any further analysis of

21

the time in range data to look to see if there was

22

glycemic variability or decreases in glycemic
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1

variability, and things like postprandial glucose

2

levels.
DR. WILSON:

3

Okay.

So that's a request that

4

actually I would build a little bit on.

5

request is time of day, either fasting or

6

postprandial hypoglycemia as well, according to

7

placebo or different doses of sotagliflozin because

8

we've not seen that.
Any final one?

9
10

Her

Dr. Yanovski, you're going

to get the last chance and then we're closed down.
DR. YANOVSKI:

11

For the sponsor, when they're

12

working on their CONSORT diagram, specifically to

13

indicate how many individuals were screened out

14

because they had a severe hypoglycemia history,

15

history of diabetic ketoacidosis, and particularly

16

did not have sufficiently good management of their

17

diabetes?
DR. WILSON:

18
19

22

I've been usurped.

I've been trumped here by my colleague.
Dr. Munir, you get the last request.

20
21

All right.

Go

ahead.
DR. MUNIR:

Thank you.
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1

the sponsor, just to go back to benefit-risk, are

2

there any microalbumin data or other data as far as

3

benefit possibly there?

4

your packet there is no difference in MACE

5

endpoints.

6

And then also, I think in

But what about specifically CHF?

Because we

7

know as SGLT2, selective inhibitors in type 2

8

diabetes have a profound effect on CHF risk.

9

there difference that you saw in that?

10

DR. WILSON:

So is

I think we have those all

11

recorded.

12

five minutes ahead of schedule for our open public

13

hearing.

14
15

We are going to reconvene at 1:00 p.m.,

So see you back at 1:00.

(Whereupon, at 12:17 p.m., a luncheon recess
was taken.)

16
17
18
19
20
21
22
23
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A F T E R N O O N

1

S E S S I O N

2

(1:00 p.m.)

3

Open Public Hearing

4

DR. WILSON: We're going to go ahead and

5

start, and I have a preamble to the open public

6

hearing.

7

chairs while I'm reading the preamble.

8
9

So a few others may be grabbing their

Both the Food and Drug Administration and
the public believe in a transparent process for

10

information gathering and decision making.

To

11

ensure such transparency at the open public hearing

12

session of this advisory committee, FDA believes

13

that it is important to understand the context of

14

an individual's presentation.

15

For this reason, FDA encourages you, the

16

open public hearing speaker, at the beginning of

17

your written or oral statement to advise the

18

committee of any financial relationship that you

19

may have with the applicant.

20

financial information may include the applicant's

21

payment of your travel, lodging, or other expenses

22

in connection with your attendance at the meeting.

For example, this

A Matter of Record
(301) 890-4188

198

1

Likewise, FDA encourages you at the

2

beginning of your statement to advise the committee

3

if you do not have any such financial

4

relationships.

5

issue of financial relationships at the beginning

6

of your statement, it will not preclude you from

7

speaking.

If you choose not to address this

8

The FDA and this committee place great

9

importance on 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

our goals today is for the open public hearing to

16

be conducted in a fair and open way, where every

17

participant is listened to carefully and treated

18

with dignity, courtesy, and respect.

19

please speak only when recognized by the chair, and

20

thank you for your cooperation.

21
22

One of

So therefore,

We have more than a dozen presentations, and
we want to try to keep to our schedule.
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1

person, I'm going to ask them to come to the

2

podium, introduce themselves, state your name, and

3

any organization for the record.

4

So speaker number 1?

5

DR. WOLFE:

I'm Sidney Wolfe, the Public

6

Citizen health research group.

7

conflicts of interest.

8
9

I have no financial

As you've heard from both the FDA's
presentation and questions that people, including

10

Dr. Konstam, raised, there's a key concern about

11

whether the balance between benefit and risk has

12

been assessed the proper way, and whether what has

13

been used as the primary endpoint in 312 and as the

14

secondary endpoint in 309 and 310 is valid, and

15

that is, a combination of hemoglobin A1c, under

16

7 percent, just one value; no episode of severe

17

hypoglycemia or diabetic ketoacidosis.

18

In one of the slides you saw this morning,

19

it was made clear that there was no significant

20

difference between severe hypoglycemia between the

21

placebo and people being given this drug.

22

As the FDA properly commented on, there is

A Matter of Record
(301) 890-4188

200

1

really a disproportionate amount of effect given to

2

this outcome by just this hemoglobin A1c level.

3

They said, "We have concerns about the clinical

4

significance of the chosen composite.

5

benefit-risk assessments must start with a

6

clinically meaningful way to frame both benefits

7

and risks."

8

problems.

9

Such

I think that's one of the biggest

So they have successfully met the endpoint,

10

and what does this mean when you've got an

11

eightfold, highly significant increase in diabetic

12

ketoacidosis and a plausible mechanism for this

13

drug causing ketoacidosis?

14

I think that this is a meaningless kind of

15

way of balancing benefit-risk, and it's a way of

16

saying to the advisory committee, the net benefit

17

is with the drug, and therefore you should vote to

18

approve it.

19

One of the questions FDA raised in this

20

context was that by using this one point on the

21

scale of under 7 percent, you're giving equal

22

weight to a lowering from 7.5 to 6.9 as you are
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1

from 9.5 to 6.9.

2

pointed out that when you're starting to look at

3

what is the possible microvascular improvement, it

4

matters greatly how much it was, where you are on

5

the scale, and so forth.

6

And FDA in comments this morning

The elephant in the room, not to misuse

7

elephant in any kind of way, is diabetic

8

ketoacidosis.

9

FAERS system where you've got 444 cases just in

You saw the presentation from the

10

people who are using one of these flozin drugs

11

off label, although they have type 1 diabetes; it's

12

not approved for that.

13

Sentinel data.

14

You also saw some of the

I think that you've seen these numbers

15

before, and I'll repeat them because I think it's

16

the major issue of concern in terms of whether this

17

drug should or, as I believe, should not be

18

approved, "associated with approximately eightfold

19

increase in DKA, and number needed to harm of 26."

20

Just to give the actual numbers, the rate of

21

adjusted adjudicated DKA cases -- these are all

22

three trials -- placebo, 5 cases in 1229 patients,

A Matter of Record
(301) 890-4188

202

1

or 0.4 percent; the drug, 56 cases in 1748

2

patients, or 3.2 percent.

3

eightfold increase.

That's the basis of the

4

So I think that the question for the

5

advisory committee, or anyone else, is knowing what

6

you know now, compounded with the fact that even

7

before this drug went into clinical trials, there

8

were data on its use in type 1 diabetics, would you

9

prescribe this drug for a patient?

10

I think that by looking at this in a more

11

balanced benefit-risk way than the net effect, as

12

shown by the company, you are really giving a

13

clinically meaningful answer to this question.

14

advisory committee should oppose the approval of

15

this drug.

The

I was one second ahead.

16

DR. WILSON:

Thank you very much.

17

Speaker number 2, will you please approach

18

the podium?

Introduce yourself and any

19

organization sponsoring you.
DR. PETERS:

20
21

Peters.

22

Southern California.

Hi.

My name is Dr. Anne

I'm a diabetologist at the University of
No organization is sponsoring
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1

me here today, but I have in the past consulted for

2

Sanofi and Lexicon.

3

I practice in two places in Los Angeles, one

4

on the Westside, which is very affluent, and one in

5

East Los Angeles, which is not.

6

Hills practice, I was an early adopter of the use

7

of SGLT2 inhibitors in patients with type 1

8

diabetes.

9

patients got better.

And you know what?

In my Beverly

They work.

My

Their blood glucose levels

10

went down, glycemic variability was reduced, and

11

they lost weight.

12

So I was very impressed.

But I started to see something unusual.

I

13

saw an increase in the rate of DKA in my Westside

14

patients who don't generally have episodes of DKA.

15

So I talked to my colleagues around the country,

16

and we published -- if I could have the next

17

slide -- the first case series of SGLT2 inhibitor

18

DKA in patients with both type 1 and type 2

19

diabetes, but primarily type 1's.

20

When I found out the risk, I, like you, was

21

very worried, and I decided not to use SGLT2

22

inhibitors in my patients with type 1 diabetes, but
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1

my patients begged me to stay on them because they

2

felt so much better.

3

So I wrote a protocol, my own protocol, that

4

I have followed safely ever since, and my patients

5

have done well.

6

been used in any of the clinical trials that the

7

pharmaceutical company has done, so I feel like I

8

can use these drugs safely and effectively.

9

Mind you, this protocol has not

So here's a patient.

This patient starts

10

out with A1c of 9.

11

hypertensive, and she asks me to go on

12

canagliflozin.

13

300 milligrams, her glucose levels looked like this

14

on the same amount of insulin, her weight goes

15

down, and she feels much better.

16

She's overweight, she's

After 2 months on canagliflozin,

However, after about 9 months, she develops

17

pneumonia and goes into very severe DKA.

This is

18

before I'd implemented my protocol.

19

of the hospital, and I say, "There is no way I will

20

ever put you back on canagliflozin.

21

for you."

22

into it, so I said, "Will you follow my protocol?"

She gets out

I'm too scared

But she persisted in talking me back
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1

And she said absolutely.
So these are her glucose levels after

2
3

that hospitalization, and now she's back on

4

canagliflozin, but I use a lower dose.

5

hundred milligrams, not 300 milligrams, and she's

6

doing great.
It is now 4 years later.

7
8

safely on canagliflozin.

9

target.

I use a

She is still

Her A1c remains at

She's kept the 20 pounds of weight she

10

lost initially off, and her blood pressure is

11

normal.
So I really feel that these drugs can be

12
13

used safely in patients with type 1 diabetes.

14

if you ask me do I ever use these in my patients in

15

East Los Angeles with type 1 diabetes, I will tell

16

you no.

17

they frequently go into DKA, and they can't do

18

ketone testing.

19

But

Sadly, they lack access to healthcare,

So part of why I urge you to approve today

20

sotagliflozin is so we can teach providers about

21

who and who is not an appropriate candidate for

22

these drugs.
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1

Finally, I'm going to show you Dan.

If you

2

look at Dan, you would say he has type 2 diabetes.

3

He's in his 70's, he has cardiovascular disease and

4

renal insufficiency.

5

that he developed in adulthood.

He also has type 1 diabetes

6

About two years ago I put him on

7

empagliflozin, not for glycemic benefits but for

8

potential non-glycemic benefits in terms of

9

cardiovascular disease, as well as slowing his

10
11

decline in renal function.
He's doing well, but I think many

12

practitioners wouldn't know that he has type 1

13

diabetes and not type 2.

14

it is important that as we use SGLT2 inhibitors for

15

people with diabetes, that people with both 1 and

16

type 2 diabetes should be allowed to use them, and

17

we should educate providers and patients as to

18

their safe use.

Therefore, I think that

Thank you very much.

19

DR. WILSON:

20

Speaker number 3, please approach the podium

21
22

Thank you very much.

and identify any sponsoring organizations.
DR. FOX-RAWLINGS:

Thank you for the
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1

opportunity to speak today on behalf of National

2

Center for Health Research.

3

Fox-Rawlings.

4

medical data to provide objective health

5

information to patients, health professionals, and

6

policymakers.

7

or medical device companies, so I have no conflicts

8

of interest.

9

I am Dr. Stephanie

Our center analyzes scientific and

We do not accept funding from drug

Improving glycemic control and reducing

10

long-term risk for microvascular harms for patients

11

with type 1 diabetes are worthy goals that could

12

greatly benefit patients.

13

that this drug fulfills those goals.

14

However, it's not clear

If this drug is approved, it can be expected

15

to be taken for many years or decades.

It needs to

16

provide patients with real, clinically meaningful

17

benefits; otherwise, patients unnecessarily risk

18

side effects.

19

uncertain for many of the endpoints, including the

20

primary endpoints, the A1c levels, which were only

21

reduced 0.2 to 0.4 percent, and the net benefit

22

responders.

The clinical meaningfulness is

A Matter of Record
(301) 890-4188

208

1

We all know that demonstrating statistical

2

improvement is not sufficient.

3

must be large enough to have a real impact on

4

patients' health, function, and quality of life.

5

In addition to the uncertain benefits, the study

6

demonstrates that this drug dramatically increases

7

the risk for diabetic ketoacidosis, an approximate

8

eightfold increase over placebo.

9

That improvement

Patients chosen to participate in clinical

10

trials are much more carefully selected and

11

monitored than in medical practice.

12

incidence could be much higher after approval if

13

steps are not taken to ensure at least comparable

14

levels of selection and monitoring.

15

Thus, the

The company has proposed selection of

16

patients that could carefully monitor and manage

17

treatments.

18

primary method for reducing this risk.

19

voluntary restrictions and labeling are often

20

insufficient to limit prescribing to appropriate

21

patients.

22

Their treatments and diabetes is the
However,

The clinical trials included primarily
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1

young, white patients, and risk for diabetic

2

ketoacidosis and severe hypoglycemia, as well as

3

other aspects of diabetes, can differ based on

4

demographic characteristics.

5

tend to experience more side effects and have more

6

comorbitities.

7

population, it is more difficult for patients and

8

their clinicians to determine whether the drug is

9

appropriate for them.

10

Older patients also

With such a limited participant

Please carefully consider and weigh how this

11

drug could help and harm patients.

Just providing

12

new treatment options is not enough.

13

treatments must provide a real, tangible benefit

14

for patients without too much risk.

New

15

If this drug is approved, the type and

16

magnitude of benefits and risk must be clearly

17

communicated in the label so doctors and patients

18

can determine if the drug is appropriate for them.

19

There must also be mechanisms in place to reduce

20

the risk for harm to patients who decide to try it,

21

and careful study to determine whether these

22

mechanisms are actually being effective.
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1

you.

2

DR. WILSON:

3

Speaker number 4, please approach the podium

4
5

Thank you very much.

and introduce yourself and any sponsor.
MR. DUTTA:

Good afternoon.

My name is

6

Sanjoy Dutta.

I'm assistant vice president of

7

research and international partnerships with JDRF

8

International, the leading charitable organization

9

funding type 1 diabetes or T1D research, with a

10

mission to accelerate life-changing breakthroughs

11

to offer better treatments along the way to curing

12

and eventually preventing type 1 diabetes.

13

Regarding financial disclosures, in 2014,

14

JDRF co-founded a phase 2 clinical trial to test

15

sotagliflozin in young adults with HbA1c above

16

9 percent.

17

for JDRF to receive a portion of the net royalties

18

so we can fund other research.

19

The grant terms included the potential

The key points I'll focus on today are, the

20

unmet need in T1D; the benefits of SGLT2

21

inhibitors, including the clinical meaningfulness

22

of outcomes beyond A1C; and the risk of SGLT2
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1
2

inhibitors and appropriate risk management.
Exogenous insulin replacement does not work,

3

the same way as endogenous insulin in those without

4

diabetes, leading to significant challenges with

5

glucose control and the subsequent increased risk

6

for complications.

7

Data published from the type 1 diabetes

8

exchange clinical registry tells us that less than

9

one-third of adults and only one-fifth of the

10

children in the U.S. meet recommended glycemic

11

targets, as measured by A1c.

12

Because of the state of the diabetes care,

13

there is a need for innovative, safe, and effective

14

therapies for people with type 1 diabetes, in

15

addition to insulin, that improve glycemic control.

16

This morning we saw data that sotagliflozin

17

improved A1c as well as hypoglycemia below 55, and

18

in some studies also time in range.

19

There is published consensus among the

20

diabetes community of clinicians, patients,

21

researchers, and funders that A1c, as well as

22

hypoglycemia, hyperglycemia, time in range, and
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1

diabetic ketoacidosis are all clinically meaningful

2

in T1D.
Specifically, there is consensus that

3
4

level 2 hypoglycemia, which is defined as blood

5

sugar less than 54 milligrams per deciliter, is

6

clinically meaningful and should be measured,

7

collected, and reported in the conduct of clinical

8

trials for diabetes therapies.

9

`

While possibly seen as short-term benefits,

10

these are not insignificant and are clinically

11

meaningful, as evidenced by community consensus and

12

the utilization of these measures as key secondary

13

endpoints in phase 3 trials discussed today.

14

Turning to risks, as we have heard, a known

15

safety concern with the use of SGLT2 inhibitors is

16

the increased risk for DKA.

17

considered this, and international consensus on the

18

safe management of DKA risk in T1D patients with

19

SGLT2 inhibitors has been accepted in diabetes care

20

for publication and is available online, a

21

recognition of the importance of information for

22

the safe use of this class of drugs in people with

Experts have carefully
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1

type 1 diabetes.

2

JDRF is pleased that sotagliflozin

3

represents an option as an adjunct for insulin for

4

people with T1D to address the stark unmet need in

5

this disease by improving glucose control and

6

reducing risk of complications.

7

FDA to be safe and effective, with appropriate risk

8

management, therapies from this drug class as an

9

adjunct to insulin will positively impact the lives

10
11

If determined by

of people with T1D.
Finally, we thank the committee on behalf of

12

JDRF and the unfortunately growing family of T1D

13

worldwide.

14

the sponsor for their careful consideration of the

15

benefits and risks of therapy for patients with

16

type 1 diabetes.

We thank the committee, the FDA, and

Thank you.

17

DR. WILSON:

18

Will speaker number 5 please come to the

19

Thank you.

podium, and identify any sponsor.

20

MR. KELLER:

Hello.

My name is Bill Keller

21

from Northville, Michigan.

22

opportunity to speak with you today.

Thank you for the
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In January 1969, at age 9, I was diagnosed

2

with type 1 diabetes.

3

for a trial medication developed by Safina [sic]

4

and want to tell you about the results and how it

5

helped me. Just for disclosure purposes,

6

Safina [sic] paid for my travel expenses to get

7

here, but this talk is from my own thoughts.

8
9

I was involved with a study

But before I get into that, I want to state
briefly about my job.

I'm an actuary that writes

10

computer code to do pension calculations, and I

11

state that only so that you can see that details

12

are a very important part of my life, both

13

professionally and personally, due to the diabetes

14

management.

15

When I was first diagnosed, I received a

16

single insulin injection every morning.

17

years later, my doctor thought it best to move me

18

onto insulin pump therapy, which I've been on for

19

the past 20 years.

20

my blood sugar fluctuations have been more and more

21

difficult to control.

22

Thirty

But regardless of the method,

Now, on with the study.
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1

2015, my doctor asked if I would take part in a

2

trial study for a new drug to help control these

3

fluctuations.

4

January.

5

was on this new drug and it was working well.

6

reductions in insulin requirements had decreased.

7

In the month prior to the study, my daily

8

average insulin intake was 31 units, with a basal

9

rate of 14 units per day.

I began the new drug the following

Within a month, it was clear to me that I
My

But in the last month of

10

study, my insulin intake was down to 21.8 units.

11

That's a total of 21.8 the entire day, with a basal

12

rate of 10 units per day.

13

reduction, and I was thrilled.

That's a 30 percent

14

But that's just one measure.

15

great things of the insulin pump is all the

16

statistics it stores to help my doctor and I make

17

decisions on how best to tweak the settings to

18

improve the performance.

19

means less fluctuations.

20

One of the

Improved performance

Before I started the study, my average

21

glucose was 164 with a fluctuation of 78.

22

end of the study, that average dropped to 143 with
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1

a fluctuation of 53.

2

by the standard deviation and was quite encouraged

3

that both values were coming down.

4

I measured the fluctuations

My final measure was weight loss.

Going

5

from 180 pounds before the study down to 160 pounds

6

at the end was an 11 percent drop.

7

moved me from overweight to the normal category on

8

the BMI scale.

9

Wow.

That

As you are well aware, diabetes shortens a

10

person's life span.

11

possible to live as normal a life as possible.

12

After all, I've got many grandkids that I want to

13

see grow up.

14

I want to do everything

With the help of this new drug, I see

15

reductions in the blood sugar fluctuations, which

16

in turn means better control and the potential for

17

a life span closer to normal.

18

you to approve this new medication in order to give

19

better diabetes control for those of us with type 1

20

diabetes.

I greatly encourage

Thank you again very much for your time.

21

DR. WILSON:

Thank you.

22

Will the next speaker, speaker number 6,
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1
2

approach the podium and identify yourself?
MS. PEGG:

Good afternoon.

I'm Claire Pegg.

3

I've had type 1 diabetes for over 20 years.

4

participated in the phase 3 clinical research study

5

of sotagliflozin, and was randomized to receive a

6

400-milligram daily dose of the study medication.

7

My travel costs to attend this hearing were paid by

8

the sponsor, but my opinions and words are my own.

9

I

My life with diabetes involves using an

10

insulin pump and a continuous glucose monitor.

11

monitor my blood sugar levels to avoid highs, which

12

feel like trying to walk through molasses, and

13

lows, which leave me confused, shaky, and anxious.

14

I

On day 1 of the sotagliflozin research

15

study, I was randomized and given what turned out

16

to be the study medication.

17

instructions to greatly reduce my mealtime bolus

18

insulin, and took myself out to lunch.

19

high post-meal blood sugar since my bolus dose had

20

been reduced.

21

completely steady at an almost ideal level for the

22

next four hours.

I left the clinic with

I expected

However, I saw my blood sugar stay
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Over the next year I saw this phenomenon

1
2

repeated again and again.

3

could certainly get out of whack after an incorrect

4

dosing of insulin or other factors, for the most

5

part, sharp post-meal spikes were a thing of the

6

past.

7

While my blood sugar

Fewer highs to treat meant fewer lows, so my

8

overall negative events were greatly decreased.

9

After a few weeks I needed to decrease my overall

10

basal insulin levels.

11

resulted in weight loss, which resulted in reduced

12

insulin levels, and so on and so on.

13

Reduced insulin levels

My daily insulin totals over the study

14

period were reduced from an average of 70 units a

15

day to an average of 57 units a day.

16

huge benefit, not only physically, with a weight

17

loss of about 8 kilograms during this time, but

18

financially, as insulin prices have increased

19

1,123 percent just since I was diagnosed, and show

20

no signs of stopping.

21

negative side effects during this time.

22

This was a

I did not experience any

I'm aware there are concerns over the
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1

possibility of DKA and the need for ketone testing.

2

Regular diabetes protocols since I was first

3

diagnosed call for checking for ketones with any of

4

the following symptoms:

5

300, but also feeling nauseated, vomiting, feeling

6

sick, feeling tired, being thirsty, having flushed

7

skin, having a hard time breathing, or feeling

8

confused.

9

blood glucose more than

People who do not have diabetes may consider

10

that this treatment protocol for ketones or testing

11

a burden.

12

potentially life-threatening medication many times

13

a day every single day.

14

sugar levels; estimate carbohydrates in my food;

15

inspect the bottoms of my feet; make sure to have

16

fast-acting sugar in my purse, at my desk, at my

17

car, on my bedside table; rotate my insulin pump

18

sites; calibrate my CGM; check over-the-counter and

19

prescription medications for ingredients that may

20

interfere with my CGM, or lower or raise my blood

21

sugar; monitor skin reactions to adhesives from my

22

insulin pump; make sure to wear clothes with

I remind all of you that I administer a

I constantly check blood
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1

pockets; and ensure that my kitchen cabinets don't

2

have any knobs on them that can catch the tubing

3

from my pump.

4

I honestly don't think a single test for

5

ketones constitutes an undue burden on top of this

6

if it isn't outweighed by increased blood sugar

7

control, weight loss, and the reduced need for

8

insulin.

9

My experience with sotagliflozin was

10

overwhelmingly positive.

I've been missing the

11

medication since the day the research study ended,

12

and anxiously await the day I can resume using it.

13

I hope that it will be approved as soon as

14

possible.

Thank you for letting me speak.

15

DR. WILSON:

16

Speaker number 7, please approach the podium

17
18

Thank you very much.

and identify any sponsor.
MS. WHITNEY:

Hi.

I'm Kristine Whitney.

My

19

travel was reimbursed by Sanofi, but my time and my

20

testimony are not.

21
22

I'm a type 1 diabetic.

This disease affects

everything I do, every minute of every day.
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1

don't think you understand the ramifications of

2

that.

3

people I love.

4

are teenagers that are also type 1.

5

It also affects the people around me, the
I have a niece and a nephew that

There's a popular misconception that I got

6

this disease because I ate too much candy or I

7

drank too much pop, but in fact, it is an

8

autoimmune disease that renders my body incapable

9

of producing the insulin it needs to turn sugar

10

into energy, and that point's key.

11

sugar into energy.

12

completely by diet and exercise alone.

13

replacement insulin, and I personally use a pump to

14

administer this insulin.

15

Insulin turns

It cannot be controlled
We require

In 2016, I participated in a trial for this

16

amazing new drug.

During this trial, I was

17

instructed not to change my diet and exercise very

18

much and to note when I did.

19

closely monitored by the research team and my

20

endocrinologist through EKGs, blood work, frequent

21

appointments, but I do that for my regular diabetes

22

management anyway.

Of course I was

My endocrinologist is basically
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1
2

my primary care doctor.
I had no ill effects, and to summarize, my

3

personal experience during this drug trial were

4

nothing short of amazing.

5

points in six months.

6

energy, I felt better, I slept better, I had much

7

fewer highs and lows, and I even lost weight

8

without even trying.

9

it, but I want to take a second to explain why I

10
11

My A1c came down 3 full

That's huge.

I had more

And we've all talked about

felt so much better.
Part of my normal diabetes management is I

12

upload my pump every month, and it's put on a

13

graph, kind of like an EKG, and it shows all the

14

zigs and zags and highs and lows.

15

up and down and all over the place.

16

on this drug, my line was straight, slightly wavy,

17

which told me that my body was using the insulin

18

more effectively and more efficiently.

19

My numbers were
After a week

The best way to describe how the ups and

20

downs feel is like if you've had a sleepless night,

21

and you wake up in the morning and you've got to go

22

to work, so you pound coffee; and then you have
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1

this caffeine high, and then you crash.

And then

2

you have more caffeine, and then you crash.
That's what it feels like when your blood

3
4

sugars aren't level, and they're very hard to

5

control because anything from hormones, to what you

6

eat, to activity, to stress can affect them.
While on the drug, obviously, I had much

7
8

fewer highs and lows, and my line was straight.

9

felt wonderful.

I miss it every day.

10

it's approved.

11

cure.

12

it's a step in the right direction.

13

forward.

I

I'm praying

And I understand this drug's not a

It won't replace my need for insulin, but
We're moving

Thank you for your time.

14

DR. WILSON:

15

The next speaker, speaker number 8, please

16
17

Thank you very much.

identify yourself and any sponsor.
DR. GARG:

Good afternoon.

Thank you.
My name is

18

Dr. Garg.

I'm a professor of medicine and peds at

19

the University of Colorado Denver.

20

clinical practice and research related to type 1

21

diabetes for the past 30 years at the Barbara Davis

22

Center for Diabetes.

I've been in

I want to thank EMDAC for
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1

giving me this opportunity to speak regarding unmet

2

needs for patients with type 1 diabetes.

3

see my disclosures, especially as it relates to

4

this open public hearing.

5

Please

Why do patients hate seeing diabetes

6

specialists like myself, and may even be Steve

7

Edelman?

8

A1c levels.

9

Body weight; most women do not want to go on their

Patients are being judged by the numbers,
Nobody wants to hear their A1c levels.

10

scale, at least in the doctor's office, and the

11

blood pressure.

12

The 5-year follow-up data, which will be

13

published in about two weeks in Diabetes Technology

14

and Therapeutics, from T1D exchange that represents

15

30,000 patients with type 1 diabetes, clearly shows

16

that we are going in the wrong direction.

17

The mean A1cs have gotten worse by half a

18

percent, which is represented in the left two bars,

19

and the pink bars shows that the mean A1cs are

20

about 8.5 percent, and only 1 out of 5 patients are

21

reaching ADA targets.

22

two-thirds of the patients are getting overweight

And not only that, more than
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1

or obese.
Both patients and the providers do not like

2
3

increasing insulin dose because it makes them gain

4

weight and increases the risk of hypoglycemia.

5

fact, most non-insulin options are nauseating,

6

specifically, metformin, pramlintide, and GLP

7

analogs; increase hypoglycemia; are injectable,

8

ineffective, and mostly off-label; and thus

9

insurance companies do not reimburse.

In

10

Here's the list of non-insulin attempted

11

therapies that have been tried with very limited

12

win or success except the SGLT2 inhibitors.

13

our goal for adjunctive therapy for patients with

14

type 1 diabetes is to provide a stable glucose

15

profile with the hope of having them lose weight

16

with no increase in hypoglycemia, and the hope that

17

adjunctive therapy will have an insulin independent

18

effect.

19

Thus,

In the TANDEM I study -- and I want to

20

emphasize this study here.

It was shown by

21

Dr. Pablo very clearly.

22

emphasize is that the A1c at the point of

The point I wanted to

A Matter of Record
(301) 890-4188

226

1

randomization was already down to 7.5, and thus,

2

clearly showed that it had a significant

3

improvement in the glucose control lasting up to

4

one year.

5

More importantly, please keep in mind that

6

an improvement in A1c of 0.4 beyond 7.5, after

7

insulin being optimized, is huge for patients with

8

type 1 diabetes.

9

discussion that many of you had.

I know this was part of the
Having been in

10

practice for now nearly four decades, every 0.1

11

after 7.5 is huge for patients with type 1

12

diabetes.

13

This particular study clearly shows that

14

there is a nearly twofold increase in the net

15

clinical benefit, which has been clearly codified,

16

and probably replicates how the providers might use

17

this drug in clinical practice.

18

Since there is an increase in the risk of

19

DKA, let's look at the background risk of DKA,

20

what's present through the T1D exchange data.

21

about 4 to 5 percent at baseline, which is 2013,

22

and more recently the data, which is going to be
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1

out again in two weeks in Diabetes Technology and

2

Therapeutics, also shows the similar background

3

risk of 4 to 5 points in adults with type 1

4

diabetes.

5

Also keep in mind, in the lower panel, the

6

pink bar shows the people who use CGM or insulin

7

pumps, there is a significant decline in the risk

8

of DKA, which was definitely not the case when we

9

started using insulin pumps.

10

Thus, I personally think we have a great

11

opportunity to reduce overall risk of DKA by

12

educating patients and the providers; forming the

13

STICH protocol, which was referred to earlier;

14

adopting the international guidelines, which Thomas

15

Danne can probably refer to more in detail; and

16

creating an interactive app.

17

I hope this drug is finally approved as a

18

possible adjunctive therapy for people with type 1

19

diabetes.

Thank you for the opportunity.

20

DR. WILSON:

21

Next, we'll hear from speaker number 9.

22

Thank you very much.

Introduce yourself and any sponsor.
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1

DR. CEFALU:

Thank you.

Good afternoon.

2

My name is Dr. William Cefalu.

3

scientific and medical and mission officer of the

4

American Diabetes Association, and I have no

5

financial conflicts.

6

I'm the chief

The ADA represents approximately 15,000

7

professional scientists and healthcare clinicians,

8

along with over 30 million individuals with

9

diabetes and 84 million with pre-diabetes, in this

10

country.

11

advocates for advancing therapies to improve the

12

lives of all people living with diabetes and

13

affected by diabetes and pre-diabetes.

14

On behalf of our constituents, the ADA

It is important to note that the ADA does

15

not advocate for individual products, including

16

medications or devices.

17

support the need for continued innovation and

18

research toward new therapies and strategies that

19

improve the management of diabetes and address the

20

persistent unmet needs that exist for people living

21

with diabetes.

22

However, we strongly

As outlined in the ADA's 2019 Standards of
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1

Care, to achieve optimal blood glucose control in

2

type 1 diabetes, there are many different

3

formulations of insulin.

4

new technologies to monitor blood glucose, and

5

there's significant data on the screening of,

6

reducing the risk of, and the management of

7

complications.

There's a vast array of

8

Yet, intensive insulin therapy with use of

9

insulin pumps or multiple daily injections to date

10

are the only effective options for treatment for

11

type 1 diabetes.

12

hypoglycemia and weight gain can be barriers to

13

intensive insulin use in individuals with type 1

14

diabetes.

15

great patient interest in adjunctive therapies to

16

address these barriers for people with type 1

17

diabetes.

18

In addition, we know that

Thus, there's a huge unmet need for and

Recent evidence from several multicenter

19

national and international clinical trials suggest

20

benefits of SGLT2 inhibitors for individuals with

21

type 2 diabetes, including cardio and renal

22

protection.
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1

There is also new evidence from randomized,

2

controlled trials that you've heard today,

3

indicating these agents can reduce glycated

4

hemoglobin, glycemic variability, blood pressure,

5

and hypoglycemia, and can have positive effects on

6

weight for individuals with type 1 diabetes.

7

If these results can be translated to

8

clinical practice, this would be a significant

9

advance to improve care for all individuals who

10
11

have type 1 diabetes.
Even when clinical studies show beneficial

12

effects, as we heard today, there are limitations

13

with newer therapies, so the risk and benefits of

14

all therapies need to be carefully weighed.

15

However, increased risk can be mitigated through

16

heightened awareness of the potential risk and

17

specific education for both patients and providers.

18

The ADA supports additional treatment

19

options to improve glycemic control, address unmet

20

clinical needs, and improve quality of life for all

21

people with diabetes.

22

adjunctive treatment strategy that can address

The availability of a new
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1

unmet clinical needs in type 1 is an exciting

2

possibility.

3

Association is optimistic about evidence presented

4

in clinical trials that supports the consideration

5

of this class of medications as adjunctive therapy

6

for patients with type 1 diabetes.

7

your attention.

Thus, the American Diabetes

Thank you for

8

DR. WILSON:

9

Next, we'll hear from speaker number 10.

10

Thank you.

Please identify yourself and any sponsor.
MS. CARR:

11

Hello.

My name is Margot Carr.

12

I'm a type 1 diabetic.

13

City.

14

payment for my talk here today besides travel

15

expenses.

16

to share my great experience associated with this

17

drug trial.

18

I live and work in New York

For the record, I have not received any

I am beyond honored to be here today and

First, a little background.

I'm 57 years

19

old, and I've had type 1 diabetes for 42 years.

20

inject myself with insulin 4 to 6 times a day and

21

test my blood about 6 times a day.

22

pin cushion.
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I was raised well by parents who took an

1
2

active part in my disease.

My parents were

3

petrified behind me but never let me see it.

4

Diabetes is a constant in my life but has not

5

inhibited my life.
I was checked into Joslin Clinic at the age

6
7

of 15 after I lost 10 pounds in one month and was

8

drinking excessive amounts of water during the

9

night every night.

Day 1 at Joslin Clinic, they

10

said, and I quote, "You will die unless you diet,

11

take your insulin, and exercise."

12

my doctors back then, and I said I'd take my shots,

13

but I give you 5 years to fix this.

14

every 5 years for week-long check-ups for about 20

15

years, but still no cure.

16

we are.

17

I bargained with

I went back

So 42 years later, here

Over the years, I've continuously sought out

18

great doctors and listened to what they had to say.

19

I found and became a patient of Dr. Carol Levy's

20

about 15 years ago.

21

changed insulins, diets, number of shots a day,

22

locations of shots, and still my A1cs are high.

In our years together, we have
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1

Dr. Levy knows when I come into the office

2

for my 3-month appointment, I usually say I cannot

3

eat.

4

is a necessity and my enemy.

5

gremlin on my shoulder that has been there for 42

6

years that must be fed.

7

this drug trial, finally a drug for type 1

8

diabetics, I was thrilled; finally a drug focusing

9

on our day-to-day struggles, blood sugar swings,

10

She nods her head and understands, for food
Insulin is the

So when Dr. Levy mentioned

and high blood sugar ramifications.
So let's get to the study.

11

Once on the

12

pills, I felt great.

13

improved, I was stable, felt more in control, and

14

when I went to test my blood, I wasn't dreading a

15

number.

16

I had more energy, my numbers

It was kind of magic.
Yes, I lost weight, so that made me happy,

17

but that makes every woman happy.

18

importantly, my highs and lows leveled out, and my

19

A1c dropped below 7 for the first time in years.

20

Side effects -- one small one -- for the first few

21

weeks, I was flatulent, and then that was gone.

22

never suffered any adverse reactions to the drug.
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1

What's a little gas?
Then the trial stopped, and my A1cs are back

2
3

to over 7, and I have gained 5 pounds, and my

4

sugars are back to highs and lows.

5

had never been as consistent as I was in those

6

8 months.

7

advocate for this drug approval, for as a type 1

8

diabetic, having good numbers and good A1cs is a

9

constant battle.

In 42 years, I

I miss those results, and I'm here to

With this disease you are failing more often

10
11

than not, but with this drug, it helped me achieve

12

balance for a type 1 diabetic and diabetic success.

13

I physically felt good, and I psychologically felt

14

good, and in control of my disease.

15

for listening, and I thank you for your time.

I thank you

On a final note, I'd be more than willing to

16
17

test my ketones every day.

18

DR. WILSON:

19

Speaker number 11, identify yourself and any

20

sponsor.
MS ROTH:

21
22

Thank you.

today.

Hi.

Thank you for having me here

My name is Christina Roth, and I'm the
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1

chief executive officer and founder of the College

2

Diabetes Network.

3

organization serving young adults with diabetes,

4

representing their voice and working to better

5

connect them to innovations, options, and supports

6

available.

7

CDN is a patient advocacy

As a disclosure, CDN receives funding from

8

a wide range of companies, including Sanofi and

9

Lexicon, however, my participation here today and

10

my travel expenses have been covered by my own

11

organization.

12

I am here today to speak on behalf of the

13

thousands of young adults, which CDN serves across

14

the country, who will benefit from more tools and

15

more choice in their diabetes care.

16

here to share my personal story living with

17

diabetes and using an SGLT2.

18

But I am also

As someone who has lived with type 1

19

diabetes for 15 years, I wanted to put a face to

20

someone who weighed the risks and made the personal

21

decision to go on an SGLT2 and one who has

22

continued to use it for over 4 years.
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1

I have never experienced DKA.

2

that has been introduced by SGLT2s.

3

inherent risk of living with diabetes every day.

4

DKA is not a risk
DKA is an

In making the decision to use an SGLT2, I

5

was prompted to better understand ketones,

6

something I'd never really been taught before, and

7

as a result, have learned more about mitigating my

8

risk for ketones and how to intervene early.

9

feel safer and more educated in regards to ketones

10
11

I now

than I did before I was using an SGLT2.
It is my opinion that by approving these

12

drugs for type 1 diabetes, we will be taking a step

13

towards making diabetes safer for everyone.

14

will force a cultural shift around ketone

15

management education, prompt education and

16

discussion amongst patients and providers, but also

17

amongst the clinical community and industry to

18

better prioritize and simplify the experience of

19

doing this.

20

It

My experience of diabetes while using an

21

SGLT2 is really around limiting the volatility of

22

my blood sugar fluctuations.

I think of it like
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1

bowling with bumpers.

An SGLT2 acts as a bumper,

2

protecting against extremes.

3

your kids learn to bowl.

4

that ball down the lane and hit those pins, and

5

those bumpers, thank God, keep them in the game.

6

They still aren't a straight shot and they don't

7

knock down every pin, but those bumpers

8

fundamentally change their experience and motivate

9

them to keep trying.

Think about watching

They try so hard to get

You have heard the phrase "time in range"

10
11

today, and hopefully you continue to hear this term

12

more and more in clinical trials.

13

living with diabetes, time in range is not just a

14

term or a goal.

15

your life.

16

having energy to play with your kids, and being

17

productive at work.

To someone

It represents when you can live

It means being able to concentrate,

For me, using an SGLT2 gave me more time to

18
19

live and more time to live well.

20

the physiologic implications, one of the most

21

significant impacts was actually psychological for

22

me.

I was able to make a choice.
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1

control of how I wanted to manage my diabetes, and

2

I got to make that decision.

3

behavior change or motivation talks about the power

4

of choice, the need for buy-in, and a sense of

5

control.

6

Any literature on

Under this bowling analogy, bumpers not only

7

keep you in the game, they keep you motivated.

8

However, unlike bowling, diabetes is not fun.

9

Nobody with T1D signed up for it willingly, and

10

every bit of help and support to stay in the game

11

is significant.

12

However, as someone taking an off-label

13

drug, I did encounter challenges starting the

14

therapy, and in regards to the lack of education

15

that I received regarding ketones.

16

important to note that these failings were not on

17

the part of my doctor.

18

scientific data on which to base any

19

recommendations.

20

But it's

She had no guidelines or

Taking a hundred milligrams, my insulin

21

needs were reduced by 20 percent immediately.

22

learned how to titrate my insulin doses, to
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1

drastically change one of the most dangerous drugs

2

prescribed while I was in the grocery store.

3

I was lucky enough through my professional

4

network to be good friends with an endocrinologist

5

who also has type 1, who had tried an SGLT2

6

himself, and sharing his own trial and error

7

experience helped me to figure out mine.

8

people do not have access to this, and the majority

9

of people are flying blind when first starting.

10

Most

By approving this therapy for people with

11

type 1 diabetes, tomorrow you will have doctors

12

prescribing these medications.

13

guidance on how to identify patients who could

14

benefit from the patient, how to safety titrate

15

doses to -- [inaudible - mic off].

16

DR. WILSON:

But being given

Sorry.

Thank you very much.

We ran

17

over a little bit, but thank you very much for your

18

contribution.

19
20
21
22

Next, we'll hear from speaker number 12.
Please identify yourself and any sponsor.
DR. RODBARD:

Mr. Chairman, members of the

committee, ladies and gentlemen, I'm Helena
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1

Rodbard.

2

Maryland, with more than 40 years of experience as

3

an endocrinologist.

4

hundred clinical trials, mostly related to

5

diabetes.

6

conducting clinical as well as basic research

7

related to diabetes.

8
9

I'm an endocrinologist in Rockville,

I have conducted more than a

Formerly, I had been at the NIH

I'm the author of 130 manuscripts published
in the peer-reviewed literature, and I've had the

10

opportunity of conducting several randomized,

11

controlled clinical trials with sotagliflozin in

12

patients with type 1 as well as in patients with

13

type 2 diabetes.

14

individual, and my travel is not being compensated,

15

but I have consulted for Sanofi and Lexicon, and I

16

have received research grants.

17

I'm here today speaking as an

There are many unmet needs for the

18

management of patients with type 1 diabetes, as

19

we've heard extensively throughout this morning and

20

early afternoon.

21

medications are insulin and pramlintide, both with

22

significant risks for hypoglycemia.

The only currently approved
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1
2

real need for additional forms of therapy.
I would like to share my experience from a

3

randomized, controlled, placebo-controlled trial

4

that enrolled 14 patients with type 1 diabetes at

5

my clinical site.

6

obtained with the use of sotagliflozin include

7

improvement of hemoglobin A1c levels, less glycemic

8

variability, more time in range, increased sense of

9

general well-being, and improved satisfaction with

10
11

The benefits that my patients

treatment.
In addition, there was a modest reduction in

12

the insulin dose, and as an added bonus, there were

13

some definite weight loss.

14

study, there were no episodes of diabetic

15

ketoacidosis nor severe hypoglycemia.

16

In my patients in this

In my opinion, the benefits of sotagliflozin

17

in conjunction with insulin in patients with type 1

18

diabetes far outweigh the potential risks.

19

Further, the risks of DKA can be mitigated by

20

appropriate education of clinicians, and patients,

21

and appropriate management.

22

In view of my very positive experience
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1

with sotagliflozin, I hope to be able to offer

2

sotagliflozin as an adjunct to insulin to many more

3

of my patients with type 1 diabetes in the near

4

future, and that this form of therapy would be

5

available for people with type 1 diabetes around

6

the world.

Thank you very much for your attention.

7

DR. WILSON:

8

Next, we'll hear from speaker number 13.

9
10

Thank you very much.

Please identify yourself and any sponsor.
DR. ALEXANDER:

Good afternoon.

I'd like to

11

thank the FDA for allowing me to speak, and to

12

thank both the FDA and the advisory committee for

13

all their hard work.

14

My name is Dr. Charlie Alexander.

I'm an

15

endocrinologist with more than 35 years' experience

16

in diabetes.

17

for Kinexum and others, providing consulting

18

services to pharmaceutical and medical device

19

companies.

20

retiring in 2015.

21

patients with diabetes.

22

disclosures, and no one paid my expenses to be here

Since 2016, I have worked part-time

I had worked at Merck for many years,
Prior to Merck, I treated many
I have no relevant
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1
2

today.
I am speaking on behalf of the International

3

Consensus Group on Risk Management of Diabetic

4

Ketoacidosis in patients with type 1 diabetes

5

treated with SGLT inhibitors.

6

including diabetes experts from Europe, North

7

America, and Asia, was organized by Advanced

8

Technologies in Treatments for Diabetes, ATTD,

9

which has an annual diabetes meeting in Europe.

10

The consensus group,

SGLT inhibitors are a proven efficacious

11

oral therapy, however, there is an increased risk

12

of DKA, as we've talked about.

13

about the fact that near normal blood glucose

14

levels or mild hypoglycemia is common, complicating

15

recognition and diagnosis of DKA.

16

We've also talked

Several SGLT inhibitors are currently under

17

review by both U.S. FDA and European EMA.

18

continued off-label use, regardless of these

19

upcoming regulatory decisions, strategies must be

20

developed and disseminated to the medical community

21

to mitigate associated DKA risk.

22

Due to

In June of 2018, ATTD convened a consensus
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1

conference to develop strategies to mitigate DKA

2

risk, with an international panel of 26 physicians

3

and researchers.

4

participants completed an online survey to help us

5

to better understand areas of consensus and areas

6

of disagreement, including appropriate cutpoints

7

for DKA diagnosis, risk factors, patient selection,

8

and management.

9

Following the conference, 24

A manuscript was then generated to summarize

10

the consensus group recommendations, including key

11

consideration for safe use of SGLT inhibitors in

12

type 1 diabetes, as well as scientific questions

13

requiring further research.

14

accepted by the journal and is now in press, and

15

there are a few copies outside on the table, if you

16

need one.

17

The manuscript was

Ketone testing is required because of the

18

problem with euglycemic DKA, which cannot be

19

detected by glucose monitoring.

20

laboratory testing is the most precise method in

21

clinical settings, self-testings by patients is

22

useful for early detection of ketosis and DKA.
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1

The consensus group recommends self-

2

measurement of blood ketones using a meter as a

3

matter of routine for patients with type 1 diabetes

4

being treated with SGLT inhibitors.

5

who do not have access to blood ketone testing,

6

urine ketone tests are acceptable.

7

must be recognized that the urine test had a number

8

of disadvantages.

9

For patients

However, it

I'd also like to note that the breath test

10

for ketones, which you see on the internet

11

periodically, was developed for those without

12

diabetes who want to be on the ketogenic diet and

13

is not currently recommended for patients with

14

diabetes.

15

This slide lists levels of serum and urine

16

ketones that are associated with concern for either

17

ketosis or DKA and what should be done, if

18

anything, in response.

19

So in conclusion, SGLT inhibitors are a

20

promising option to consider for adjunctive therapy

21

in the treatment of type 1 diabetes.

22

benefits of SGLT inhibitors for type 1 diabetes
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1

appear clinically meaningful.

Strategies for

2

mitigating DKA risk are vital for the adoption and

3

safe use, regardless of upcoming regulatory

4

decisions.

5

based on current evidence from clinical trials and

6

the group's collective experience and expertise.

The consensus group recommendations are

Our goal was to provide a starting point and

7
8

to encourage additional clinical investigations to

9

provide more comprehensive, evidence-based guidance

10

for clinicians and patients.

Thank you.

11

DR. WILSON:

Thank you very much.

12

Next, we'll hear from speaker number 14.

13

Please identify yourselves and any organization you

14

represent.
MS. CARRACHER:

15

Good afternoon.

My name is

16

Ann Carracher, and this is my colleague Brian

17

Levine.

18

healthcare information company focused exclusively

19

on diabetes and obesity.

20

We're representing Close Concerns, a

Our team travels to roughly 50 scientific

21

meetings per year and has been privileged to speak

22

with dozens of thought leaders about SGLT
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1

inhibitors for type 1 diabetes.

2

as the sibling of someone who has had type 1 for

3

over a decade.

4

I'm also speaking

These are our disclosures.

The issue of DKA associated with SGLT

5

inhibitors deserves attention, and we'll speak to

6

that in a moment.

7

of increased DKA incidents stems tremendous

8

potential.

9

blunted highs, less glycemic variability, and maybe

But in contrast to the prospect

People with type 1 can enjoy days with

10

even fewer lows, leading to drastically improved

11

emotional well-being and productivity, greater time

12

in ideal blood glucose range, and likely a reduced

13

risk of long-term complications.

14

One of the most important things we can

15

communicate today is that we can't be stagnant in

16

how we think about risk-benefit for type 1 diabetes

17

treatments.

18

dose insulin, a potentially lethal drug with a

19

narrow therapeutic range, and for the most part,

20

you have to handle that all by yourself.

21
22

Type 1 is already risky.

You have to

That's extremely dangerous in its own right,
so it shouldn't be surprising that many people with
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1

type 1 are already taking type 2 drugs off-label,

2

hacking their pumps and continuous glucose

3

monitors, and even writing algorithms to

4

automatically dose their insulin.

5

they make these off-label decisions speaks volumes

6

about how unsafe and burdensome they believe type 1

7

to be at baseline.

8
9

The fact that

To contextualize that burden, our colleague
Adam Brown has shown that there are at least

10

42 factors that affect blood glucose, and noted

11

psychiatrist, Catherine Bernard, has cited that

12

people with type 1 may think about their diabetes

13

up to 600 times per day.

14

from your life to think about something unpleasant

15

almost once every 2 minutes, and the lengths you'd

16

go to reclaim some of that time.

17

MR. LEVINE:

Imagine being pulled away

Tina gave a really great

18

metaphor before, but here's another way to

19

conceptualize type 1 diabetes.

20

driving down this insanely windy road.

21

stressful but possible.

22

with diabetes is that there's a 20-minute delay

Imagine you're
It may be

The catch for a person
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1

from the time you turn your wheel to the time the

2

car actually turns.

3

and you start to turn your wheel, you're already

4

too late and you'll find yourself off the road.

5

If you're approaching a bend

That's how today's insulin works.

It lowers

6

blood glucose, but on a substantial time delay.

7

SGLT inhibitors smooth the road.

8

turns on a 20-minute delay, but the curves you have

9

to navigate are far less severe.

Your car still

As a result, you

10

don't end up in the middle of a meadow, or worse,

11

upside down in a ditch.

12

Making the road this much straighter for

13

people with type 1 diabetes is an endeavor very

14

much worth pursuing.

15

inhibitors to type 1's en masse must be done with

16

great caution.

17

of and access to ketone strips, and education will

18

be paramount.

19

However, bringing SGLT

There are concerns about the cost

But a need for concerted pushes on the

20

access front and widespread education shouldn't be

21

a deterrent.

22

strips cost a matter of pennies to produce, so it

We've heard leaders say that ketone
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1

must be possible to drive price down.

And the need

2

for education shouldn't impede us.

3

doesn't in other aspects of our lives.

4

example, we require new drivers to undergo 48 hours

5

of instruction before we let them on the road.

It certainly
For

I'm not necessarily calling for driver's ed

6
7

sotagliflozin edition, but we have to be thinking

8

of ways to thoroughly educate the prospective type

9

1 user.

The Dexcom G6 app's quick start guide

10

might serve as inspiration.

11

starts using G6, they're given specific, easy-to-

12

understand multimedia instructions for optimal use

13

and safety, plus they can be accessed any time post

14

startup.

15

When someone first

Sotagliflozin and other SGLT inhibitors

16

represent an excellent addition to the type 1

17

diabetes therapeutic toolbox, and it's beyond a

18

doubt that there's a clinical need.

19

all excited about insulin delivery being automated,

20

that is not necessarily around the corner for every

21

patient, nor will every patient want to use it.

22

Moreover, we still don't have treatment that
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1

attenuates hypoglycemia in the way that automating

2

insulin --

3

(Inaudible - mic off).

4

DR. WILSON:

5

Next, we'll hear from speaker number 15.

6
7

Thanks very much.

Please identify yourself and any sponsor.
MS. CLOSE:

First of all, thank you for

8

being here.

9

underpaid, but we're getting paid.

10

You know, most of us in this room are

My name is Kelly Close, and I'm founder of

11

the diaTribe Foundation, and I've had type 1

12

diabetes for 32 years.

13

of all, bottom line -- and here are my disclosures

14

quickly.

15

I just want to say, first

But I just want to say, bottom line, we can

16

use this drug safely in certain type 1 populations

17

to great benefit.

18

people, we need approval so that the risk can be

19

mitigated and the treatment can be optimized, just

20

like we've done with every other drug since insulin

21

on down.

22

Where there is risk in certain

We think it would be a huge loss if the drug
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1

were not approved.

2

of patients, like Dr. Hampp was saying this

3

morning, who are using similar agents today, and

4

without an approval, and the education, and the

5

future research that we know and expect will come

6

thereafter, these people are going to continue to

7

lack knowledge of best practices, and that's far

8

from ideal.

9

only rise, and that's concerning.

10

There are hundreds of thousands

The number of off-label users will

As we've heard many times this morning,

11

type 1 diabetes outcomes continue to be negative,

12

and to not approve the therapy would leave hours of

13

time of [indiscernible] rate glucose, lower A1cs,

14

meaningful weight loss, emotional well-being,

15

better mental health, on the table.

16

along with greater productivity.

17

are absolutely what prevent major long-term

18

complications, which drive significant costs to the

19

system, and let's not give all that up.

20

That goes

Those outcomes

Your careful approval would really open the

21

door to widespread educational campaigns to ensure

22

that patients and their healthcare providers feel

A Matter of Record
(301) 890-4188

253

1

comfortable assessing the therapy because we need

2

to do that with doctors initiating the therapy,

3

where appropriate, and how to take it.

4

obviously won't be for everyone, but an informed

5

decision on this front can't be made until all of

6

the information is widely known.

7

listen to me.

8

or not, that horse has left the barn.

9

It

But don't just

We're in a DIY Renaissance.

Like it

What we did at diatribe, with six amazing

10

other small, grassroots diabetes nonprofits and the

11

help of dQ&A, we sent out an open call for stories

12

about off-label use of SGLT2s in type 1 diabetes.

13

We collected 217 responses, and I'm just going to

14

go through this super-quickly.

15

isn't representative, but it is hugely informative.

16

You'll see on this slide, 62 percent of the

This obviously

17

responses were positive.

18

reported other side effects, like yeast infections,

19

UTIs, and there were 17 people who had DKA,

20

20 incidents.

21

and this is what I really want you guys to get.

22

There were 50 people that

But the up side is really enormous,

Thank you so much to FDA for making it so
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1

much more possible to bring patient voice.

This

2

new way that we have to send letters in and all of

3

that is great.

4

EMDAC and FDA, and then you can see all the letters

5

that came in from people who couldn't be here

6

today.

So all you have to do is search

Again, 200 stories was a lot.
We know that there's a lot of concern that

7
8

people can do this safely.

9

over at diaTribe.

This was pretty cool

Our colleague made this.

It's

10

just illustrative, but he made this on Monday

11

afternoon.

12

have this when she started an SGLT, and neither did

13

most of us, and knowing how to actually do this

14

really intelligently would help us a lot.

So there are ways -- Christina didn't

15

People are looking to improve their A1cs,

16

and outcomes beyond A1c, they're going to turn to

17

therapies like SGLTs.

18

practices for use in type 1.

19

there's no tomorrow.

20

research needs to be done, and let's help countless

21

people live better type 1 diabetes lives.

22

you.

So let's study the best
Let's educate like

Let's figure out what other

A Matter of Record
(301) 890-4188

Thank

255

1

DR. WILSON:

2

Next, we'll hear from speaker number 16.

3
4

Thank you very much.

Please identify yourself and any sponsor.
MR. SHOGER:

Thanks.

Hi.

My name is Eric

5

Shoger, and I have had type 1 diabetes for 31

6

years, and I work at a company called dQ&A Market

7

Research.

8

a survey that we conducted of nearly 1700 type 1

9

adults in the U.S. that are part of our patient

I'm here today to share some results of

10

panel regarding their experience with DKA and

11

ketone test ownership and use, to provide really a

12

real-world baseline set of data as we consider use

13

of SGLTs in this type 1 community.

14

Participants in this survey had a median age

15

of 50; 49 percent had an A1c over 7 percent;

16

29 percent are being treated for hypertension;

17

59 percent have BMI over 25.

18

pretty high, 73 percent are on CGM and 77 percent

19

are on an insulin pump.

20

And device usage is

You can see the disclosures here.

We have

21

provided services for Sanofi in the past, but they

22

provided no funding for this survey or my travel to
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1

this meeting.
I'll move first to the experience with DKA

2
3

among this group.

4

the participants here have had at least one DKA

5

event since they were diagnosed.

6

down to a 12-month incidence rate, 4.6 percent of

7

them have had a DKA event in the last 12 months.

If we boil this

If we compare that between various groups,

8
9

You can see that 28 percent of

you can see that patients ages 18 to 44 were more

10

likely to have experienced DKA than those age 45 to

11

64.

12

8 percent were more likely to have experienced DKA

13

in the last 12 months relative to those with an A1c

14

less than 8 percent.

And similarly, patients with an A1c over

There was no significant difference in DKA

15
16

rates for insulin pump versus MDI users, and

17

similarly, no difference between CGM and non-CGM

18

users.

19

If we move to ketone test ownership, just

20

over half of type 1 adults in our survey owned

21

ketone test equipment; 41 percent have urine

22

strips, and then the other 12 percent have a blood
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1

ketone meter.

Importantly, those that have

2

experienced DKA since they were diagnosed were more

3

likely to own a method for testing their ketones

4

relative to those that have not.

5

When we focus on the frequency of testing

6

ketones, 43 percent of these that own ketone test

7

equipment have tested at least once in the last

8

3 months.

9

about their confidence in interpreting those

And perhaps more importantly, we ask

10

results.

11

confident that they can interpret the results that

12

their ketone method is giving them correctly.

13

Just over half say that they're highly

The final portion of the survey here focused

14

on the reasons that these patients are testing

15

their ketones.

16

there, the leading reason, not surprisingly,

17

probably, type 1 adult is testing their ketones is

18

that their blood glucose is high; 72 percent said

19

that they're testing at this point, and another

20

16 percent said that they know they should test but

21

they don't, for whatever reason.

22

As you can see at the very top

The second most important reason that
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1

patients are testing is that they feel nauseated,

2

are vomiting, have abdominal pain; 63 percent are

3

testing at that point, and again, another

4

17 percent know they should but they aren't, for

5

whatever reason.

6

If we drill down to really just some

7

conclusions that we can draw, I think the data

8

point to several needs as we consider use of SGLTs

9

among type 1's.

However, in our estimation, none

10

of these are unmanageable.

11

the unmet needs discussion we've had today that

12

patients like myself need additional options to

13

help improve their care and really reduce the

14

diabetes burden.

15

It's clear from really

We see real-world experience with DKA varies

16

quite a bit across the type 1 population, pointing

17

to the level of education about this topic that's

18

probably needed in general.

19

terms of the discussion today about taking SGLT2s

20

and those that own a ketone meter, it's clear that

21

if you're going to be on this drug, you need to own

22

a meter.

I think, secondly, in

Most patients are pretty confident that
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1

they can interpret those results if they do in fact

2

have the meter.
Most importantly, though, our survey shows

3
4

that when people have the meter, they know how to

5

use it and they know when to use it, which I think

6

speaks to the ability of this patient group to

7

correctly monitor their ketones when they've been

8

properly educated and to display the correct

9

actions that they should.
So I think our opinions [inaudible - mic

10
11

off].

12

DR. WILSON:

13

We have to stay on our schedule.

14

many speakers today and so much more to discuss.

We have so

Our next speaker is speaker number 17.

15
16

Thank you very much.

Please identify yourself and any sponsor.
MR. HUNT:

17

Hey, everybody.

Thanks for

18

allowing me to speak today.

My name is Todd Hunt.

19

I'm from San Diego, California, so I did travel a

20

ways to get here.

21

study.

22

travel expenses to be here, so I'm certainly not

I'm another participant in the

I'm not being reimbursed other than my
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1

getting paid.

2

I know I'm losing money by not being in my office

3

today.

4

I'm a financial advisor by trade, so

What I felt, it was just extremely important

5

to come here today and talk about my experience in

6

the study, what it did for me, and how dramatic of

7

a difference it made in my life for the year that I

8

was in the study.

9

I've had very, very what we used to call

10

brittle diabetes.

I'll call it volatile diabetes.

11

I've been a type 1 for 37 years.

12

years, I've at times started like everybody else,

13

with one injection a day, worked my way up to about

14

5 or 6 a day.

15

and now I take both the insulin pump, and I do one

16

shot of a long-term, long-lasting Lantus; because

17

of the training and athletics that I do, I'm not

18

able to wear my pump.

Over the 37

Eventually went on an insulin pump,

19

I was asked to participate in the study

20

initially by my neighbor, who works for Scripps

21

Whittier Diabetes Institute.

22

be interested in participating, and I agreed to,

She asked me if I'd
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1

having no idea that an SDLT [sic], et cetera, et

2

cetera, was.

3

explain what that means, but apparently it works

4

fantastic.

I still haven't heard anybody quite

5

(Laughter.)

6

MR. HUNT:

So I got into the study.

I had

7

no preconceived expectations.

The one thing I'm

8

aware of, of course, is anybody who participates in

9

a study or goes to their doctor frequently enough,

10

there's kind of that honeymoon period where you

11

always do a little better because you know

12

somebody's watching you.

13

When I started the study and was first given

14

the drug -- which of course it was a double-blinded

15

study; and I had no idea whether I was getting

16

it -- I knew immediately that I was on the med, and

17

I was shocked at the result.

18

it leveled my blood sugars.

19

I was shocked at how

But the most important thing to me -- we

20

spent so much time today talking about ketones,

21

which I completely appreciate, and it's a very

22

important detail that the FDA has to look at.
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1

what I haven't heard a lot about is the safety

2

factor, and for myself, that was the most

3

significant thing.

4

After being a type 1 for 37 years, I've had

5

three ambulance rides.

6

car on the freeway.

7

and was saved by my wife in front of my three

8

children.

9

lows, well below 70.

10

I've crashed and rolled a

I drowned in a swimming pool

I used to have daily highs and daily

Once I started this study, they went away.

11

And when I mean went away, I bet in the year that I

12

was in the study, maybe had blood tests below 60

13

maybe a dozen times.

14

difference.

15

It was that dramatic of a

I didn't change anything else I was doing.

16

For exercise, I surf and do Brazilian jiu-jitsu.

17

maintained my routine through all of that.

18

there wasn't anything that I was doing that made

19

that difference.

20

on the med.

21
22

I

So

It was purely being in the study

When I think about the stories from each of
these people, I understand the ketone issue is the
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1

major player; it seems to be, from the negative

2

side.

3

home on the airplane, and I'm going to put my

4

seatbelt on.

5

listening to everybody.

6

When I leave here today, I'm going to fly

I thought of this analogy as I'm

If I put on my seatbelt, and I put it on

7

correctly, and we go through some turbulence, it's

8

going to save me.

9

going to keep me safe.

It's going to help me.

It's

If I stick my head on the

10

seat and wrap it around my neck and we through some

11

turbulence, I might get a different result.

12

person next to me doesn't use her seatbelt

13

correctly, we'll get a different result, but she

14

might not be aware of mine because they're not

15

doing it properly.

If the

16

I think these drugs are so important and so

17

critical for all of us in here that are type 1's to

18

be able to manage our diabetes and still take on

19

the challenges we do.

20

We're still going to take our insulin, but it sure

21

makes a difference for all of us.

22

We're still going to test.

Thank you for having me here today.
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1

appreciate it.

2

DR. WILSON:

3

Next, we'll hear from speaker number 18.

4
5

Thank you very much.

Identify yourself and any sponsor.
MS. FITTS:

My name is Emily Fitts, and

6

today I'm reading a selection from Dr. Daniel

7

DeSalvo's letter.

8

pediatric endocrinologist and lives with type 1

9

diabetes.

10

Dr. Daniel DeSalvo is a

"In my career as a diabetes provider, I

11

consider it a privilege to support patients on

12

their diabetes journey.

13

insulin therapy regimens and glucose monitoring

14

technologies, even my most dedicated patients must

15

overcome significant challenges to achieve glycemic

16

targets.

17

Despite advances in

"When initiating an SGLT inhibitor, I take

18

every effort to educate my patients on the

19

benefits, risks, and essential safeguards to take

20

in diabetes management.

21

are well informed of the risk of euglycemic DKA and

22

that they understand the importance of monitoring

I make sure my patients
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1

for and treating ketosis, especially during illness

2

or metabolic stress.

3

"I can proudly report that we have not had a

4

single episode of DKA or severe hypoglycemia in our

5

patients on SGLT inhibitors.

6

seen lower A1cs, improved time in range, moderate

7

weight loss, and very satisfied patients who report

8

less diabetes burden.

9

We have consistently

"In my personal experience taking an SGLT

10

inhibitor, I have the lowest A1c in my 19 years of

11

living with type 1 diabetes without any increase in

12

hypoglycemia.

13

with 100 percent of my glucose values in range.

14

It became normal for me to have days

"From my perspective as a diabetes provider,

15

I feel very limited in the therapies I can offer

16

patients who are motivated but struggling to

17

optimize their glycemic control.

18

the clinical inertia that exists in our field by

19

addressing the urgent need for additional therapy

20

options in managing type 1 diabetes.

21

perspective that SGLT inhibitors are effective and

22

that side effects can be minimized or avoided with
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1
2

patient education.
"In summary, I provide my unreserved support

3

for approving sotagliflozin for adults with type 1

4

diabetes.

5

my perspective."

6

DR. WILSON:

7

number 19.

8

sponsor.

9

Thank you for the opportunity to share

Next, we'll hear from speaker

Please identify yourself and any

MS. NORTON:

Good afternoon, everyone.

My

10

name is Anna Norton, and I have lived with type 1

11

diabetes for 25 years.

12

executive officer of Diabetes Sisters, a national

13

nonprofit organization supporting women that live

14

with diabetes.

15

I am also the chief

Today I'm sharing comments from Dr. Jennifer

16

Sherr, endocrinologist and also person living with

17

diabetes.

18

disclosures, although we both have consulted with

19

Lexicon and Sanofi in the past.

Neither one of us have any financial

20

"Recognizing that despite technological

21

advancements and improved insulin formulations,

22

many still struggle to achieve target control.
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1

It's imperative to find new ways to help patients

2

achieve success.
"While various adjunctive agents have been

3
4

explored in addition to insulin therapy,

5

pramlintide remains the only FDA-approved agent;

6

yet, a clear picture has emerged from trials

7

investigating the use of SGLT2 inhibitors.

8

there has been reduction in hemoglobin A1c levels,

9

decreased glycemic variability, and weight loss.

Namely,

10

However, caution must be taken in employing these

11

agents, given risks of diabetic ketoacidosis.
"As one of the pioneering centers exploring

12
13

pump therapy for use in type 1 diabetes, it does

14

not go unnoticed that concerns regarding this

15

therapy were echoed years earlier when considering

16

adoption of insulin pump therapy were echoed years

17

earlier.
"How would one seek to educate patients on

18
19

the risk of DKA should an infusion set failure

20

occur?

21

and provide guidance on how to detect and manage

22

each situation have been developed, so now we have

Clearly, methods to disseminate information
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1

successful adoption of pump therapy.
"So how can we safely employ agents that may

2
3

increase risk of DKA?

Simply, education.

4

Assisting our patients in understanding that we can

5

no longer use a glucocentric, urinary ketones based

6

on any signs or symptoms -- reminding

7

patients" -- I'm sorry -- "reminding patients to

8

check blood or urinary ketones based on any signs

9

or symptoms of nausea, vomiting, dehydration, and

10

at a lower glycemic index" -- [inaudible - mic

11

off].
Clarifying Questions (continued)

12
13

DR. WILSON:

Thank you very much.

14

The open public hearing portion of this

15

meeting has now concluded, and we will no longer

16

take comments from the audience.

17

will now turn its attention to address the task at

18

hand, which is the careful consideration of the

19

data before the committee as well as the public

20

comments.

21
22

The committee

A special thanks to those who are patients.
We recognize you don't do this every day, to come

A Matter of Record
(301) 890-4188

269

1

before large committees and provide your personal

2

perspective, but thank you very much.

3

We had some data requests to the sponsor.

4

Can we get responses for that as the next step?

5

Thank you.

6

DR. BELDER:

Thank you, Mr. Chairman.

7

First I would like to ask Dr. Andrews to

8

give you a little bit more perspective on the

9

MarketScan data.

10

DR. ANDREWS:

Elizabeth Andrews,

11

pharmacoepidemiologist, North Carolina, Research

12

Triangle Institute.

13

Dr. Budnitz, I believe it was your question

14

about the composition of the MarketScan population

15

over time, and whether there was a decline in those

16

patients who were at risk, or depletion of

17

susceptibles.

18

What we see in the population in MarketScan,

19

it is a dynamic one.

The age and sex distribution

20

is almost identical from year to year, and each

21

year, at least half, if not more, appear to be new

22

patient starts.

So I don't believe that we are
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1

seeing any kind of depletion of people at high risk

2

for DKA.
What I think is most interesting is that the

3
4

rate that we see, the absolute rate of 4.2 per

5

100 persons per year is very similar to what we saw

6

in the sotagliflozin trial seen here on the left-

7

hand column, the

8

clinical trials, as well as other real-world

9

evidence as seen in the Sentinel results that were

10

3.6, and other SGLT inhibitors in

presented by the FDA in their briefing book.
So what we see is despite differences in

11
12

population study designs, et cetera, remarkable

13

consistency in the absolute rates.
DR. BELDER:

14

Thank you.

And then there was

15

a question around acute kidney injury in relation

16

to DKA.

17

Dr. Jensen?
DR. JENSEN:

Yes.

There was a question on

18

kidney injury as related to diabetes, ketoacidosis.

19

We just went through the events.

20

of DKA that were in the trial, 2 of them were

21

associated with acute kidney injury, one of them on

22

placebo and one of them on sotagliflozin.
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1

of sotagliflozin corrected itself after the volume

2

depletion and the DKA had been treated.

3

The next question that I have here is total

4

hospitalizations for type 1 diabetes.

5

through the data we have on hospitalization and

6

collected it on a slide for you.

7

hospitalizations, we had 62 events of

8

hospitalization in placebo amongst 1200 patients,

9

and 126 hospitalizations with sotagliflozin amongst

10
11

So we looked

In terms of total

1748 patients.
The difference was primarily driven by

12

difference in DKA hospitalizations because most of

13

the cases of DKA were hospitalized.

14

hospitalizations for severe hypoglycemia was a

15

little bit high in the placebo group, but in most

16

cases, severe hypoglycemia is managed outside of

17

the hospital.

18

The

Then lastly, I think it was two questions

19

for specific data, microalbuminuria and MACE

20

endpoints.

21

at the data amongst patients who already had

22

microalbuminuria or macroalbuminuria at the time of

In terms of microalbuminuria, we looked
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1

inclusion in the trial, and looked at what happened

2

to their UACRs throughout the trial.

3

Fairly consistent with what has also been

4

reported with other drugs in this class, we did see

5

a significant reduction in approximately

6

20 percent, 25 percent towards the end of the

7

trial, in this measure.

So this is interesting.

8

Next, in terms of the MACE endpoints, in

9

this trial, these were type 1 patients, so we do

10

not see the amount of MACE endpoints that we

11

typically see.

12

of 0.68, but due to the very low number of events,

13

the confidence interval is very wide.

14

We had a reassuring point estimate

The specific question, I think, was in terms

15

of heart failure.

16

heart failure in the whole sotagliflozin program,

17

so I don't have any data on that.

18

There was not a single case of

DR. BELDER:

Then Dr. Danne, perhaps you can

19

address the issue around blood monitoring or urine

20

monitoring for ketones.

21
22

DR. DANNE:
Thomas Danne.

Yes.

Thank you very much.

I'm the first author of the
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1

International Consensus on Risk Mitigation for DKA.

2

Ms. McCollister-Slipp asked to show the value of

3

both urine and blood ketone monitoring.

4

I can make it very short.

As long as the

5

patient uses either of them, it's standard of care,

6

you will be able to detect impending DKA easily.

7

It's particularly important to measure the trend.

8

With single measurement, this may be not enough,

9

but do it twice, and you will definitely see

10

whether you're in trouble or not.

11

DR. BELDER:

12

There was a question

Thank you.

Thank you.
for Dr. Lapuerta, how

13

many patients were excluded from the trial and what

14

the reasons were.

15

DR. LAPUERTA:

Let me bring up slide AA-3.

16

This is Pablo Lapuerta.

Here we're showing the

17

CONSORT diagram for study 309, our U.S. study.

18

other studies were very similar.

19

consistent with what we commonly see.

20

exclusions were based on not meeting the A1c

21

inclusion criteria, not being willing to monitor

22

glucose per standard of care.
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1

It's important to remember that our

2

indication will be for compliant patients.

3

don't think that these inclusion/exclusion criteria

4

were overly stringent.

5

patients with a history of DKA and severe

6

hypoglycemia.

7

We

In fact, we allowed

Now, we were asked to provide additional

8

details specifically on how many were excluded due

9

to DKA or hypoglycemia.

It turns out only 5 were

10

excluded in this trial because of either recent

11

DKA, hypoglycemia, or poor disease control.

12
13
14

DR. BELDER:

Okay.

Some more clarification

about the DTSQ.
DR. LAPUERTA:

Yes.

I was asked

15

about -- well, one thing that came up is the

16

questions that we submitted.

There was a statement

17

that the DQ has 8 questions.

Our analysis presents

18

6 questions.

19

total score of the DTSQ are unacceptably high and

20

unacceptably low levels of glucose.

21
22

The other two that aren't in the

Let me bring up slide PR-10.
bit busy.

Here are all the items.
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1

sotagliflozin for all items were observed and were

2

consistent with the total score.

3

DR. BELDER:

Thank you.

One more is a question about

4

what's the magnitude of the A1c reduction and how

5

that translates into clinical benefits with respect

6

to microvascular events.

7

DR. LAPUERTA:

Yes.

I have the slide on

8

that, with specific projections.

Any projection

9

has some uncertainty, but slide AA-5

shows an

10

epidemiology perspective on the potential, based on

11

DCCT, for a reduction of the magnitude seen in the

12

sotagliflozin clinical trials to reduce the

13

incidence of new or worsening retinopathy,

14

neuropathy, and nephropathy.

15

Here you have the numbers.

Dr. Belder had

16

suggested one per 100 patient-year.

17

10,000 patient-years.

18

total the number of events, retinopathy,

19

neuropathy, and renal disease.

20

This is for

It's a bit above 100 if you

In our benefit-risk analysis, we also did

21

consider severe hypoglycemia, which is an important

22

cause of mortality, and there's a potential to
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1

reduce those deaths with the 52-week data that we

2

observed.

3

We recognize, as well in benefit-risk, that

4

DKA is serious, and we provided in our initial

5

application to the agency there's potential for

6

increase in DKA deaths per 10,000 patient-years of

7

exposure, based on published data on in-hospital

8

mortality for DKA.

9

Now, in terms of overall benefit-risk, the

10

overall benefit-risk includes the A1c, preventing

11

microvascular complications.

12

presented here is the potential cardiovascular

13

benefit suggested by the cardiovascular profile.

14

Then, in addition, there is the hypoglycemia data

15

and the patient perspective, and these are weighed

16

against the potential for DKA.

17
18
19

DR. WILSON:

But what I haven't

Dr. Konstam, you have a

comment?
DR. KONSTAM:

Yes.

First, the last thing

20

you said about reduction in cardiovascular events,

21

last time I looked, greater glycemic control has

22

not consistently translated into any improvement in
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1

cardiovascular risk.

You haven't shown us any data

2

about that, so I'd challenge that one.

3

Thank you for putting this up.

You've put

4

it up for 10,000 patient-years.

5

seen up till now is per 100 patient-years, so I've

6

got to divide by 100.

7

All the data we've

Retinopathy, neuropathy, renal disease, am I

8

right, 0.4, 0.8, 0.5 per 100 patient years?

9

get that right?

Did I

I just divided by 100.

10

DR. LAPUERTA:

11

DR. KONSTAM:

Yes.
So that's what you have to

12

compare it to when you tell us that the increase in

13

DKA is between 3 and 4 per hundred patient-years.

14

Now, I don't know how to equate the two or

15

compare the two, but just in terms of if you want

16

to compare them, I don't know what to make of it

17

because these come out to be very small numbers

18

compared to the numbers for DKA.

19

DR. LAPUERTA:

I would just like to clarify,

20

when I mentioned the cardiovascular profile, I

21

wasn't talking about A1c; I was talking about

22

weight and blood pressure.
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1

DR. BELDER:

There was a question about more

2

data on glucose variability.

3

DR. LAPUERTA:

Yes.

We have more

4

information on glucose variability.

5

the two measures of glucose variability are the

6

standard deviation of glucose obtained on CGM,

7

continuous glucose monitoring, and that was reduced

8

significantly on both doses of sotagliflozin

9

compared to placebo, with some potential for dose

10
11

Slide AA-15,

response.
Another measure of glucose variability is

12

called the mean amplitude of glycemic excursion.

13

That was collected prospectively in the CGM

14

substudy, and here you see the trends for the

15

potential dose response as well.

16

This is all consistent with the data we have

17

on A1c being reduced at the same time that there

18

was less hypoglycemia less than 55.

19

data is showing reductions in glucose variability

20

with sotagliflozin.

21

DR. BELDER:

22

The body of

Dr. Konstam, I just want to

make one more comment about the expected decrease
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1

in microvascular complications.

2

that with every relative reduction of 10 percent in

3

A1c levels, you get about 40 percent reduction in

4

microvascular risk.

5

a 10-year period -DR. KONSTAM:

6

So the DCCT says

Sotagliflozin, and that's over

If you're talking about

7

relative risk reduction, that doesn't help me very

8

much.

9

absolute risk reduction.

You really have to speak in terms of
So if you have those

10

data, that's fine, but I don't know what to do with

11

relative risk reduction, because the absolute risk

12

might be really small.
DR. LAPUERTA:

13
14

I don't know.
What I provided was absolute

risk.
One other question about hypoglycemia as

15
16

well?

17

there was a request for how it related to time of

18

day and potentially meals.

19

meals, but we do have whether or not it was reduced

20

that day or night.

21
22

I have some data on hypoglycemia because

We don't have the

Now, here's the overall event rate for
documented hypoglycemia less than 70.
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1

was consistent with all our cutoffs.

The highest

2

rate, event rate here, is on placebo, and you see

3

the highest daytime event rate is on placebo, and

4

the highest nighttime event rate is on placebo.
Let's go to the documented hypoglycemia less

5
6

than 55.

7

hypoglycemia this morning.

8

this.

9

1,400 cases more of symptomatic hypoglycemia less

10
11

I had presented symptomatic documented
That's a subset of

I had stated that there were approximately

than 55 in these studies.
For documented hypoglycemia, that's 1,800

12

more, leading to these rates of 19 on placebo

13

versus 15 on sotagliflozin.

14

percent reduction.

15

confidence intervals are a little bit tighter and

16

the p-values are similar.

17

That's about a 20

This database being larger, the

Now, for that you see the pattern in this

18

study was that most of the reduction in

19

hypoglycemia was during the day, less at night.

20

Most of the events were during the day.

21
22

Then finally, in terms of consistency with
our data, I think one of the reasons that we're
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1

showing this consistency is we're showing all

2

52 weeks of the 52-week studies.
DR. WILSON:

3

All right.

Dr. Low Wang, you

4

had a request to see a slide this morning, and we

5

weren't sure which slide it was.

6

who presented it?

7

DR. LOW WANG:

8

My question was about the severity of DKA.

9

Yes, I do.

Do you remember

Cecelia Low Wang.

So why was DKA more severe on sotagliflozin despite

10

early recognition in the phase 2 and 3 trials?

And

11

then, also, how will the risk mitigation strategy

12

address that issue?

13

DR. BELDER:

Dr. Jensen?

14

DR. JENSEN:

I think it's important to

15

remember the etiology behind the development of

16

DKA.

17

the etiology of how DKA is usually recognized, the

18

usual recognition will start in many patients with

19

seeing an elevated blood glucose level.

20

If I go back to my initial presentation of

In this study where patients were not taken

21

on an SGLT2 inhibitor, we see here that in these

22

patients, glucose goes up faster, so patients can
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1

react faster; whereas if they don't see this, and

2

they don't have the hypoglycemia-related symptoms,

3

and they're not measuring ketones, they are not

4

seeing them till later when they get the ketosis-

5

related symptoms such as malaise, abdominal pain,

6

and things like that.
So I think that is what could be the driver

7
8

behind that there could be a difference in

9

seriousness in terms of how it's been assessed.
DR. LOW WANG:

10

I guess I'm still -- I mean,

11

I understand that pathophysiology.

12

understand why, if these patients are in a clinical

13

trial setting, they understand this, the PIs

14

understand this, and it still wasn't recognized

15

early.

16

DR. JENSEN:

Yes.

But I don't

I don't think I can give

17

you a proper answer to that.

I also remind you

18

that it was not until then, the first half of the

19

trial period -- that these trials had been

20

ongoing -- that patients even got ketone monitoring

21

equipment.

22

the end of 2015 and beginning of 2016.

That wasn't given out to patients until
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1

DR. LOW WANG:

Could you address the

2

question of how the risk mitigation strategy is

3

going to address this issue?

4

through that slide?

5

DR. JENSEN:

6
7

Could you walk

That was too fast earlier.
Yes.

I'm happy to, if we put

this one back up.
In terms of the more specific patient

8

selection -- and I think this also goes to many of

9

the comments we heard a little bit before, is we

10

need to make sure that patients who start using

11

sotagliflozin are patients who have a willingness

12

and an ability to perform ketone monitoring and a

13

strong type 1 disease management understanding.

14

Dr. Peters was talking about patients who

15

were living in Beverly Hills and patients in less

16

affluent areas.

17

here is patients who are at least sufficiently

18

educated in their disease understanding for doing

19

all of these things that you have to do, who are

20

used to monitoring often, who are on more complex,

21

multiple daily injections -- not a single daily

22

injection -- on pump therapy.

I think what we are looking for
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1

of patients we're looking for.
Then in terms of the more specific ketone

2
3

monitoring and mitigation instructions, well, first

4

of all, this was also what we did in the trials,

5

start treatment only if values are known at

6

baseline, and again, check that after initiation of

7

treatment.

8

trial.

9

That was part of what we did in the

But then we want patients to make sure that

10

they are educated more thoroughly to assess the

11

ketones when they have changes to diet and

12

exercise.

13

changes, this could be a risk of not getting enough

14

insulin after a pump set change, and also the

15

application of sick-day rules during acute illness.

16

Also, if they are doing pump set

Then give patients some very specific

17

instructions in terms of when they should hold

18

sotagliflozin and check even more thoroughly and

19

consider if they should even go into what has been

20

published now as the STICH guidelines, which is

21

about hydrating, stop the SGLT, take carbohydrates,

22

insulin, and call a doctor.
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Then in terms of the insulin dose guidance,

1
2

this becomes a very clinical mission.

This is an

3

assessment that has to be done together with a

4

doctor experienced in treating type 1 diabetes.
Multiple daily injections, teaching your

5
6

patients to adjust your insulin doses day on day,

7

based on their needs that changes insulin

8

sensitivity, that is really difficult.

9

hear more from Steven Edelman about some of these

And we can

10

details after that.

Then, of course, comes all the

11

education we want to do, the importance of ketone

12

monitoring and mitigation.
We heard a terrible story earlier about a

13
14

patient who had come way too late to the hospital,

15

and they even stopped the insulin.

16

imagined how this could have been different if this

17

patient had just had that alert card with her so

18

they had known that there was a potential ketone

19

issue?

20

have done the [indiscernible].

21

been fantastic for that patient.

22

Could you have

Instead of stopping insulin, they would
That would have

Maybe I can ask Dr. Edelman to speak a
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1

little bit more, particularly on the insulin dose

2

guidance.

3

DR. EDELMAN:

I know it's getting late.

4

I'll make my comments brief.

5

address the concern of members of the panel that

6

the drop in A1c, for the non-diabetologist, all the

7

major organizations put that limit at 7 percent.

8

Why?

9

after that point.

But I do want to

Because microvascular complications go up

10

We saw approximately a 5 percent reduction

11

in A1c, and that's about a 20 percent reduction in

12

microvascular complications, and that is clinically

13

relevant.

14

therapy or intraocular injections, the fear of

15

going on dialysis, those are also quality-of-life

16

issues.

You talk to people who have gotten laser

Now, the time in range I have to talk about,

17
18

too.

You've heard everyone talk about time in

19

range.

20

degree.

21

it's not only a quality-of-life issue, but there is

22

data now to indicate that it may reduce

I do think it relates to the A1c to some
When you have less highs and less lows,
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1

microvascular complications.
That's why patients want this drug.

2

They

3

will seek out this drug, whether sotagliflozin is

4

approved or not.

5

regulation and we need education.

6

you the burden is living with type 1 diabetes, not

7

testing the glucose or ketone levels.

included, have a say in the risk-benefit ratio.
DR. WILSON:

10
11

And I can tell

So I say let the patient, and myself

8
9

And that's why I think we need

All right.

Next comment,

Reshma Kewalramani, go ahead.
DR. KEWALRAMANI:

12

I just wanted to follow up

13

on the question around DKA and the monitoring, and

14

maybe we can get a little bit of clarification that

15

could help.

16

through the trial, there was availability of either

17

blood or urine measurements of ketones.

It sounds like at some point midway

Could you help us understand, after that was

18
19

implemented, if there was a difference in DKA or

20

not?

21
22

That seems like it's relevant here.
DR. JENSEN:

relevant.

I believe that is indeed very

It was in the mid of 2015 that we
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1

started to have a concern, the medical community.

2

Towards the end of 2015, there was a communication

3

with a warning from the FDA.

4

publication that Dr. Peters talked about, that

5

publication came out shortly after that, also

6

towards the end of 2015.

7

And actually, the

This letter to study trial participants

8

having further information, they were trained about

9

this risk.

This information went to the

10

prescribers, the investigators in the trial.

11

Patients, during Q1 of 2016, they were reconsented

12

about this additional risk.

13

an investigative brochure; all this additional

14

education, and patient received ketone monitors,

15

both BHB monitors and ketone sticks, together with

16

being trained on how to use those.

17

DR. WILSON:

There was an update to

So as a follow-up to Reshma's

18

comment and question, too, as I understand it,

19

there's no difference in the post-2016 era for

20

urine versus blood ketones.

21

what you've said so far?

22

DR. JENSEN:

Yes.

Is that correct, from

Well, in terms of the
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1

difference between those two, we simply do not have

2

enough information.

3

the trial program, some of them after and doing

4

more analysis, and that is correct.

5

DR. WILSON:

We have 64 cases throughout

The other one related to that

6

is compliance with ketone testing.

7

to having an actual DKA event?

8

potentially, with greater compliance, the trouble

9

would be identified, and the DKA actually might be

10

Is that related

You would expect

averted.

11

DR. JENSEN:

Yes.

But --

12

DR. WILSON:

Don't have enough data, maybe?

13

DR. JENSEN:

I would say that with some

14

types of events, that could happen.

15

or 98 percent of all our DKA events ended up being

16

hospitalized.

17

because you're not testing; patients are really

18

sick from this.

19
20
21
22

You don't sneak that under the radar

DR. WILSON:
other -- yes?

But I think 97

Okay.

Do we have any

Anna McCollister-Slipp.

DR. RAUSCHECKER:

If I may make a comment on

the point that was just raised about the rates of

A Matter of Record
(301) 890-4188

290

1

DKA before and after the initiation of ketone

2

testing.
The confidence intervals over there, the two

3
4

bar graphs you were showing overlapped, from what I

5

could tell, so there's no difference in the rate

6

before and after; not to mention the Kaplan-Meier

7

curves that were presented during the FDA

8

presentation show that the rate continued to

9

increase throughout the trial.

So there was no

10

change in the rate before and after the initiation

11

of ketone testing.
DR. JENSEN:

12

If I can just make a comment to

13

that.

14

make an assessment between these two.

15

valuable extra information.

16

Definitely the studies were not assigned to
I think it's

In terms of your argument about the analysis

17

that was done for the combination of the trials,

18

you have to remember that trials were done at

19

different time points and patients randomized at

20

different time, so you don't have a point on the

21

other assessments where you can truly say that here

22

is the cutoff point.
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DR. WILSON:

1
2

the discussion questions.
MS. McCOLLISTER-SLIPP:

3
4
5

I think we're ready to go into

[Inaudible - off

mic].
DR. WILSON:

All right.

Make it brief

6

because many of these issues are going to be

7

revisited.

8
9

So go ahead, though.

MS. McCOLLISTER-SLIPP:

I was just

interested in more detail about your risk

10

mitigation strategies, and I was wondering if you

11

could put the slide up again, because you guys were

12

presenting so much data, you kind of went really

13

fast through the slides around your REMS proposal.

14

DR. JENSEN:

Yes?

15

MS. McCOLLISTER-SLIPP:

You referenced

16

specifically educating physicians or clinicians and

17

patients, but you didn't talk specifically about

18

whether that would be endocrinologists, PCPs, ER,

19

ICU physicians, because of reports of -- I've gone

20

to the ER before with DKA for unrelated reasons,

21

and even being relatively forceful in discussing my

22

issue with them and knowing what was going on,
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1

there's a lot of ignorance and obstinance about

2

when to initiate therapy.

3

teaching hospital.

4

critical part of it, and I'd love to know what your

5

plan is there.

7

Yes.

I completely agree.

We

need to do a lot of education on this.
First of all, product labeling, that is

8
9

So I think that would be a

DR. JENSEN:

6

And this was at a

number one.

Then within 60 days of an approval, we

10

would send out a very wide distributed letter about

11

the risks of DKA identification and management with

12

sotagliflozin.

13

Here our chart is one million healthcare

14

professionals and those who are working with the

15

prescribers, triage members, emergency room

16

doctors, because there are not at all one million

17

prescribers in the U.S. who are actually treating

18

type 1 diabetes.

19

broad, and all, to reach as many of those who are

20

working around them, and the support staff as well.
For the patients, we would be giving alert

21
22

But we need to send it very

cards.

We have educational material that we can
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1

provide to prescribers or that patients can access

2

themselves online.

3

also for the patient.

4

We have an educational video

Then for the broader communication, we are

5

actually going to be doing scientific programs to

6

discuss general type 1 diabetes optimal care,

7

together with DKA management.

8

educational material that we deliver to the

9

healthcare professionals.

10

We'll have

We are going to be working on publications.

11

And to your example, the most important type of

12

publications are the ones who actually go to the

13

emergency room doctors, who need to recognize this

14

very early.

15

congresses.

16

It will be discussed at national

As a company, when we launch new drugs, we

17

do a lot of promotional speaking.

It's part of

18

launching a drug.

19

standard element, when we are talking about

20

sotagliflozin, that we provide information on this

21

together with all the promotions that we do as a

22

company.

Here, this will be a completely
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1

Does that help answer your question?

2

MS. McCOLLISTER-SLIPP:

3

Yes.

Questions to the Committee and Discussion
DR. WILSON:

4

Okay.

We need to move to the

5

discussion questions.

6

questions, and first I'm going to read discussion

7

question number 1, topic 1.

8

end of this, we'll summarize it, and then we'll

9

successively go through each of the other

10

We have four discussion

What we'll do at the

discussion questions.
If we're organized and keep on track, we'll

11
12

get a break.

13

break.

14

toilet break, but let's try to keep moving.

15

If we're not, we might not get a

You could excuse yourself for a personal

First discussion therapeutic, discuss the

16

benefits claimed by the applicant -- and these are

17

the key points -- glycemic control, effects on body

18

weight, risks for hypoglycemia for patients with

19

type 1 diabetes.

20

statistical evidence and the clinical

21

meaningfulness of each of these claimed benefits.

22

Comment on the strength of the

I could start at one side and go all the way
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1

around, but let's maybe start with a volunteer.

2

Who might help?

3

I'm going to pick on somebody.

Dr. de Lemos, maybe you could kick this off.

4

Just get us going on at least one of these topics,

5

then others will chime in.

6

DR. DE LEMOS:

Yes.

Dr. de Lemos?
I'd say, overall, in a

7

trial with a squeaky clean drug, these might be

8

clinically relevant, but I don't see particularly

9

relevant clinical endpoints.

We have small

10

reductions in hemoglobin A1c, small reductions in

11

weight in a population where that's not a crisis,

12

and we have no data to suggest that -- other than

13

great anecdotes from the patients that were

14

gracious enough to come, that really convinces us

15

that the patients feel better on this drug.

16

We see only an instrument that is basically

17

heavily gamed towards time in the therapeutic range

18

of the drug.

19

instrument that was used would be wildly positive

20

for the patient-related outcome, but we really

21

don't know whether the patients feel better on the

22

drug, and we have to basically take a leap of faith

So it's sort of obvious that the
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1

that the investment in hemoglobin A1c will

2

translate into microvascular benefits over decades,

3

that have to be balanced against these big safety

4

concerns.

5
6
7

DR. WILSON:
comments?

Clinical meaningfulness.

More

Susan Ellenberg.

DR. ELLENBERG:

Yes.

So I was interested in

8

this projected 20 percent reduction in

9

microvascular events that would be associated with,

10

say, a 5 percent reduction in hemoglobin A1c, and

11

that was data based on the DCCT.

12

I wanted to hear what the FDA comment was

13

about that projection.

Do you feel that it's

14

reasonable to be confident that that reduction in

15

A1c will in fact yield that substantial reduction

16

in microvascular -- substantial relative risk?

17

take Dr. Konstam's point in that it's a small

18

absolute difference.

I

19

DR. YANOFF:

There were several --

20

DR. WILSON:

FDA, please identify yourself

21
22

for the record.
DR. YANOFF:

Lisa Yanoff.
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1

DR. WILSON:

Go ahead.

2

DR. YANOFF:

I don't recall the 20 percent

3

claim.

I recall a slide that was put up with

4

absolute risk reduction, And then I recall that

5

both myself and a speaker from the sponsor

6

discussed the relative risk reduction for every 10

7

percent reduction in A1c, of a 43 percent reduction

8

in microvascular disease.

9

would not apply --

10

DR. ELLENBERG:

11

DR. YANOFF:

12

DR. ELLENBERG:

13

DR. YANOFF:

I don't see why that

Ten percent is 40 percent --

-- to this population.
Five percent was --

So it depends where you start.

14

Yes, the absolute reduction will be much smaller if

15

your absolute risk is much smaller; if you start

16

lower and if you have an underlying lower risk

17

because you're starting lower.

18

I'm making a statement on the population

19

based on DCCT, and I believe that A1c lowering in

20

this case would reflect a reduction in

21

microvascular risk similarly to other type 1

22

patients, if that's what you're asking, if there's
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1

something different about this population where

2

DCCT wouldn't apply, or you're asking us to

3

quantify what the benefit would be.

4

that gets back to Dr. Konstam's point, where you

5

really need to know what the absolute risk is for

6

each patient to know that.

7

DR. ELLENBERG:

No.

And I think

It was more the first.

8

Was there anything about this particular population

9

that made you feel less confident in this

10

projection based o he DCCT model?

11

DR. YANOFF:

Okay.

12

DR. THANH HAI:

Can I just add something?

I

13

think that we have to -- first of all -- I'm sorry.

14

This is Mary Thanh Hai, FDA.

15

that DCCT definitely was a landmark trial and

16

really set the stage with respect to regulatory

17

decision making and also clinical decision making

18

for the management of diabetes.

19

We have to recognize

The paradigm in DCCT, and actually a lot of

20

other trials looking at risk reduction and long-

21

term complications, was looking at intensive

22

treatment versus conventional treatment.
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1

or not we're seeing that in this program here,

2

that's actually not on the table.

3

comparing between the sotagliflozin group and

4

insulin, and the degree of glycemic control, to the

5

same extent the difference.

6

It is really

In the other trials that established the

7

benefit of long-term complications, microvascular

8

risk reduction, I'm not entirely sure if it's

9

entirely the same, applicable.

We don't want to

10

dismiss the importance of glycemic control, but

11

that's what makes it very difficult to apply that

12

same expectation of clinical benefit into this

13

program.

14

DR. WILSON:

Dr. Konstam?

15

DR. KONSTAM:

Yes.

Maybe I'm feeling a

16

little bit less negative about this.

17

spoke a lot about translating glycemic control into

18

impact on microvascular disease, and I don't know

19

what that is.

20

the data that we have, just in terms of benefit.

21
22

I wish I did.

I think we

But let's go back to

So statistically, there is an improvement in
glycemic control.

There is a reduction in body
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1

weight.

2

sponsor and the FDA regarding hypoglycemia.

3

Looking at everything, I think there is some

4

effect.

5

I think there's disagreement between the

I don't think it's a huge effect.
I think the problem we're going to face is,

6

is this a matter of risk-benefit for this entire

7

population, or is this a matter of variability in

8

the relative benefits for particular individuals?

9

The differential in mean hemoglobin A1c was

10

whatever it was, 0.4, but I think -- folks can

11

correct me -- there are many patients who are way

12

out of control, for whom control of glycemia for

13

their day-to-day lives is important.

14

I think that there is statistical benefit.

15

We're not clear about the effect on long-term

16

outcomes.

17

I do believe there are patients who will benefit

18

from these issues.

19

become how do we weigh that against the population

20

risk of DKA, and other things.

21
22

But I think that within this population,

DR. WILSON:

I think then the question will

Specific, how about, committee,

some comments in body weight and risk of
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1

hypoglycemia?

Ms.

Lellock?

MS. LELLOCK:

2

Hi.

My name is Susan Lellock,

3

and I'm the patient representative, the parent of

4

two diabetic children who are now adults.

5

about weight control, I have a daughter that's

6

overweight.

7

glycemic control that she needs is great, and she's

8

also a healthcare provider.

It would be a win for her.

Thinking

The

But what I'd like to say about this is it's

9
10

something forward.

11

direction.

12

you're all here, and you all make those decisions

13

for the patient all the time.

14

they need this.

15

you.

16
17
18

It's a step in the right

I know the clinicians, the physicians,

But with guidance,

They need it desperately.

DR. WILSON:

Thank

Dr. Budnitz, you had a comment

or question?
DR. BUDNITZ:

A brief comment on the issue

19

of hypoglycemia.

I don't think that the -- from

20

what we hear from the sponsor, they're really

21

making a claim that there was a positive endpoint

22

of reduced hypoglycemia.

I don't think we can say
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1

that; the study wasn't designed for that.

2

think what we can say was that while there was

3

significant decrease in A1c, there was not any

4

significant increase in hypoglycemia, and that's

5

fair to say.

So that is a positive advantage.

MS. McCOLLISTER-SLIPP:

6

But I

I have several

7

comments.

I'm over here waving.

I'm not sure if

8

you can see me.

9

not to hold the sponsor accountable for the fact

I think that we need to be careful

10

that we don't, as a community in diabetes, have

11

particularly good outcomes measures.

12

A1c necessarily reflects the experience of patients

13

on a day-to-day basis.

I don't think

So any drug that limits glycemic

14
15

variability, I think is welcome and needed, and the

16

risks can be evaluated with the individual with

17

their physician.

18

addition to insulin, pramlintide and Victoza.

19

Neither of them have had a material impact on my

20

A1c.

21

glycemic variability and quality of life and

22

functionality.

I take two additional drugs in

Both of them have had significant impact on
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1

So these are very critical issues, and we

2

have a very limited set of tools in our toolbox,

3

and that's something that needs to be considered.

4

The fact that it can do this while causing weight

5

loss and lowering blood pressure, and

6

potentially -- it wasn't looked at in these

7

studies, but potentially providing renal

8

protection -- is incredibly significant.

9

When I say this, this is somebody who has

10

retinopathy and microvascular complications.

11

not that those aren't important, but other than

12

things are important, too; so just functioning,

13

being able to work, being able to get to the gym

14

and do social activities.

15

It's

So I think we need to think about this in

16

the greater context of living with diabetes, the

17

day-to-day risk, functionality, and the fact that

18

this is a chronic disease that lasts a lifetime.

19

DR. WILSON:

20

DR. LOW WANG:

Okay.

Dr. Low Wang?

Cecelia Low Wang.

Actually,

21

I had wanted to make that comment about A1c being

22

insufficient to capture the life of someone with
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1
2

diabetes, especially type 1 diabetes.
So even though this degree of A1c lowering

3

is modest, 0.3 to 0.4 percent, I think that

4

glycemic variability and time in range is

5

important.

6

in my practice who have been struggling so much to

7

try to get A1cs down, but it's the hypoglycemia

8

that limits things.

9

I have plenty of patients with type 1

So I think the descriptions of how well the

10

drug has worked from the open public hearing,

11

really compelling, but that doesn't alleviate my

12

concerns about the drug.

13

I think that the A1c, just the modest degree of A1c

14

lowering, doesn't capture the whole thing.

15

glycemic variability is pretty important.

16
17
18

DR. WILSON:

But I do want to say that

I think

Dr. Burman, you're going to be

the last, and then I'm going to try to summarize.
DR. BURMAN:

Sure.

I agree with what

19

Dr. Low Wang just said, as a small decrease in

20

hemoglobin A1c may be having a beneficial effect,

21

and it's hard to quantify.

22

that in these studies, there was a period of, if I

But I'd also point out
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1

remember correctly, 4 to 6 weeks where they tried

2

to optimize the insulin beforehand, which might

3

limit the amount of A1c decrement you'd see in a

4

clinical study, but wouldn't limit it in a clinical

5

circumstance.

6

DR. WILSON:

Thank you very much.

I'm going

7

to try to summarize.

As usual, Dr. Burman

8

summarized the last point better than many of us,

9

with a lead-in, with insulin users, adding an oral

10

agent had a relatively modest effect, but an

11

improvement in A1c, and we should think beyond A1c.

12

In general, the endocrinologists were

13

encouraging us to think beyond A1c, however,

14

mentioning very good time in control and the

15

appropriate ranges of control.

16

We wrestled with a concept of clinical

17

meaningfulness, especially our cardiovascular

18

colleagues when they're focusing on micro and

19

complete absence of macrovascular.

20

little bit -- these studies were not really

21

targeted for that.

22

improvements with patient satisfaction, but these

So that means a

The same might be said -- some

A Matter of Record
(301) 890-4188

306

1

were largely difficult to quantify, questionnaire

2

types of issues.
We wrestled with the concept of what is the

3
4

projected change in risk for microvascular events.

5

I still don't have that fully understood or

6

resolved, and FDA brought up the comment that these

7

trials were really not targeting what we've

8

historically seen in the diabetes retinopathy

9

reduction trials.

So perhaps that is reaching, but

10

it's certainly a place where many of us do want to

11

reach.

12

Body weight, we had a very strong, I think,

13

feeling that this is clinically meaningful, and for

14

some patients, this can be quite significant in

15

terms of actual pounds or kilograms lost.

16

For hypoglycemia, no increase in risk

17

signals.

18

think especially time in range was the new metric

19

that many of us felt that that especially

20

summarized where this new molecule is an addition

21

to insulin therapy in type 1.

22

Many of the things were positive.

Can I leave it with that?
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1

additions, corrections?

2

moving through, but, yes, Dr. Yanovski, go ahead.
DR. YANOVSKI:

3

And we're going to keep

Jack Yanovski.

I just wanted

4

to make a small point about weight loss.

Although

5

some individuals may have had astounding weight

6

losses, the average change would not let this drug

7

be approvable for a reduction of body weight

8

because it's not a 5 percent reduction in weight.

9

Of course, there are some small changes that occur

10

in comorbitities related to that change, but that

11

degree of weight loss would not be considered

12

adequate.

13

So I would not say that even though there's

14

a statistically significant decrease in body weight

15

and adiposity in this small cohort, that this

16

should be necessarily considered a strong benefit.
DR. WILSON:

17
18
19

Excellent.

Thank you very

much.
We're ready for topic number 2.

Discuss

20

your level of concern about the observed risk of

21

diabetic ketoacidosis, DKA, in adult patients in

22

sotagliflozin clinical studies and DKA risk

A Matter of Record
(301) 890-4188

308

1

associated with sotagliflozin in real world.
This is trying to put together both what's

2
3

in the trials, what's in the real world.

4

this was especially linking towards the FDA

5

presentations with extrapolations, what's happening

6

in the real world, and some of this is for patients

7

with type 2 who have been using this class of

8

drugs.

9
10

Who could start us off?

Yes?

Some of

Let's go with

you, Dr. Low Wang.

11

DR. LOW WANG:

12

hand, but I'll start.

13

concerned, and I think that both the clinical

14

trials as well as the real-world data both show

15

increased risk.

16

think that it's not just that there is more DKA;

17

it's the fact that it's more severe.

18

both of those are reasons for concern.

19
20

I know Connie raised her
Cecelia Low Wang.

I am very

And as I've mentioned before, I

DR. WILSON:

So I think

Anna, did you have a comment?

Anna McCollister-Slipp, go ahead.

21

MS. McCOLLISTER-SLIPP:

22

an area of significant concern for me.
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1

somebody, again, who's lived with DKA several

2

times, it's not fun.

3

The impact on lots of things lives for weeks, if

4

not months, beyond that.

5

probably the risks would go up as more people use

6

it just because it's oral medication, and it'd be

7

easier to give somebody an oral medication if

8

you're a PCP than to teach them intensive therapy.

It's not just an acute issue.

And I would say that

Having said that, I think those risks are

9
10

manageable with significant and appropriate risk

11

mitigation strategies and communications.

12

it's ultimately a risk that can be weighed by the

13

patient with a physician.

14

treatment options that we have, it's certainly one

15

that needs to be considered closely and carefully,

16

but we need to give the benefit of the doubt to

17

patients and physicians to be able to figure this

18

out.

19

DR. WILSON:

20

DR. BLAHA:

Okay.
Yes.

I think

Given the limited

Next, Dr. Blaha.
Mike Blaha.

I think it's

21

impossible to understate the concern about DKA,

22

really, just because the absolute increase is
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1

really remarkable for a condition, of course, we've

2

all treated in the hospital, which commonly results

3

in ICU stays and lots of complications.
So it's impossible to understate, I think,

4
5

the seriousness of this risk signal, which of

6

course is why we're here.

7

the prospects that this could be worse in the real

8

world.

9

that it's not going to be worse in the real world,

And I am concerned about

In fact, I think it's impossible to think

10

where we're outside of a trial setting, and maybe

11

people are being treated who maybe don't have the

12

best handle on their diabetes.

13

those patients.

14

We certainly see

I guess what I'll add to this discussion is

15

that one thing I was surprised to see is very

16

little data presented from the sponsor, at least

17

right now, about proof that the risk management

18

strategy works, or the best way to do it.

19

like it would be great if we had that data before

20

we approved a drug.

21

way of doing risk management strategy rather than

22

figuring it out later when patients are at risk.

It seems

We could say this is the best
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1

But I think it's hard to understate.

I didn't

2

comment on number 1.

3

quite a bit of benefit in this drug. But as for the

4

number 2 question, it's hard to understate the risk

5

here.

I think that there's actually

6

DR. WILSON:

Yes.

Dr. Newman?

7

DR. NEWMAN:

I think the risk of DKA is

8

extremely serious and of great concern.

The

9

sponsor reported an incidence perhaps of 5 percent.

10

The FDA said it was 10 percent versus 1 and a half

11

in the placebo group and an eightfold increase in

12

risk, knowing that this occurred despite the

13

monitoring of beta-hydroxybutyrate acid and despite

14

the fact that people who were ill were advised to

15

use insulin and glucose.

16

In the real world and in the patients that I

17

treat, these patients probably couldn't follow

18

these guidelines, and there are many physicians who

19

might not be able to adhere to a risk management

20

strategy.

21

in postmarketing use, there would be a much greater

22

risk of serious and life-threatening diabetic

I think that if this drug was approved
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1
2
3

ketoacidosis.
DR. WILSON:
Dr. Nason.

Dr. Mason [sic]?

It's

I apologize.

4

DR. NASON:

That's good.

5

used to it by now.

6

(Laughter.)

7

DR. NASON:

Martha Nason.

You're fine.

I'm

I am actually

8

going to echo, I think, a lot of what's been said

9

already.

to me, without having more evidence about

10

the risk mitigation that the sponsor proposes, this

11

clinical trial seems to be the best case for what I

12

can imagine that they could have done, given that

13

they were providing free monitoring, and the

14

patients would have a more intensive experience

15

with their providers.

16

So when I see, even in this trial, a

17

relative risk of 6.6, or 8, depending on, quite,

18

which analysis we're looking at, and then I see

19

data even just from the sponsors that says in the

20

real world, it was maybe 5 percent among people who

21

weren't getting the SGLT2 inhibitors in 2017, so

22

after the FDA warnings, compared to maybe 1 percent

A Matter of Record
(301) 890-4188

313

1

in the trial, that to me says that we'll see quite

2

a bit more in the real world than we did in the

3

trial.

4

Then if you apply a relative risk of 6 or 8,

5

or something like that, those numbers seem like

6

they could go up very fast as far as the level of

7

DKA we might see in the real world.

8
9

The only other point I was going to make is
that I think Dr. Konstam at some point said he

10

likes absolute differences because he can

11

understand them, and to me, I'm the opposite.

12

think the relative risk is what's important here

13

because an absolute difference, especially in a

14

blinded trial, by decisions you make about how to

15

diagnose and how to refer for adjudication and

16

whatever, you could maybe bring both sides down,

17

whereas you can't necessarily affect the relative

18

as much.

19

I

So for scaling it to the real world, I think

20

the relative risk of 6 or 8 is probably more

21

meaningful than an absolute difference of 3 to

22

4 percent.
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DR. WILSON:

1
2

Dr. Konstam tapped me on the

shoulder, and he asked for a quick commentary.
DR. KONSTAM:

3

A quick clarifying comment

I

4

completely agree with you except when you're trying

5

to figure out net clinical benefit.

6

focusing so heavily on that, because I'm trying to

7

weight one thing against another, and the absolute

8

rate really matters.
DR. WILSON:

9
10
11

That's why I'm

So that's a special case.
Okay.

Moving forward, Rebecca

Brown?
DR. BROWN:

Thank you.

I think I'm going to

12

skip my comments related to all the pre-DKA events

13

that occurred in this trial, which of course raised

14

my level of concern.

15

attention to one of the comments that was made in

16

the open forum that spoke to me, which was about

17

the discussion around risk of diabetic ketoacidosis

18

in patients when insulin pumps were being

19

developed.

20

But I do want to bring

Even in the current era where we all have a

21

lot of experience with insulin pumps, we know that

22

every time we start a patient on a pump, their risk
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1

of diabetic ketosis is going to be increased.

We

2

understand that, the patients understand that, and

3

we accept that risk.

4

this application in a similar light.

And we may at least consider

5

DR. WILSON:

Okay.

Dr. Burman?

6

DR. BURMAN:

Ken Burman.

Thank you.

I just

7

also wanted to make the comment that although I

8

realize that risk of DKA was increased perhaps

9

eightfold, I didn't see great data comparing it to

10

real-world patients who were either type 1 or

11

type 2, who are already on other SGLT2 inhibitors

12

that were approved that also have a high risk of

13

DKA, and also patients who were on pumps, for the

14

same reason that was just mentioned, for

15

comparative purposes.

16

DR. WILSON:

17

DR. BUDNITZ:

Okay.

Dr. Budnitz?

Dan Budnitz.

To comment on

18

risk and clinical studies, I think the challenging

19

part, as other folks have said, is that we don't

20

clearly understand what the mitigation strategies

21

might be that might have reduced -- [inaudible -

22

mic off].
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DR. WILSON:

1
2

Dr. Budnitz, and see if that works.

3

DR. BUDNITZ:

4

(Laughter.)

5

DR. WILSON:

6

Grab another mic, please,

All right.

A special mic coming over;

okay.
DR. BUDNITZ:

7

I'm sorry.

So I was saying

8

that I think the most challenging thing is we don't

9

know exactly what the mitigation strategies were

10

that might have been effective in the clinical

11

trial.

12

have increased risk in the real world, that means

13

we have to export, in toto, all the strategies that

14

were in the clinical trial.

15

So if we want to make sure that we don't

Unfortunately, the MarketScan data, I

16

appreciate the additional data provided by the

17

sponsor, but that still doesn't reassure me that

18

the risk is similar for type 2 patients on SGLT2

19

inhibitors compared to non-SGLT2 inhibitors,

20

because even though there were some new starts, we

21

don't have data on was this a selected population;

22

high socioeconomic status; people that were already
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1

compliant; and people that don't have other

2

susceptibilities to DKA.

3

challenging to interpret these kind of ecologic

4

data.

5

DR. WILSON:

6

DR. ELLENBERG:

So it was a little bit

Dr. Ellenberg?
Let me ask a naive question

7

from a decidedly non-diabetologist.

8

drugs are approved in type 2, and we know that we

9

have cases of DKA in type 2.
Is the concern about DKA more severe in

10
11

These kinds of

type 1?

Yes. Much more?

12

DR. WILSON:

13

DR. MUNIR:

Okay.

Dr. Munir?
Yes.

Having managed a lot of

14

patients, hundreds and thousands, maybe, over the

15

years, the labile glucose is very difficult to

16

manage.

17

quickly, the benefit is clearly there, and I think

18

that's very important.

19

of DKA I think is very important, too.

20

So I think just going back to question 1

Weighing that with the risk

I almost think choosing the right patient is

21

important, but almost choosing the right provider,

22

because, myself, I feel like I feel very
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1

comfortable with this class, and I've prescribed

2

off-label use.

3

widely, to allow anyone to prescribe it, I think

4

that's going to be the tricky part because are

5

providers going to be able to educate their

6

patients?

7

But taking this widely, more

So that's why I think the sponsor really

8

needs to do a very thorough job in terms of not

9

just sending letters to people, because I get

10

letters all the time and you throw them away.

11

it's really something that you have to really

12

educate the patients and providers in a real,

13

meaningful way, much more than probably just

14

letters or generalized education, and the label

15

also because, again, people don't read those things

16

in detail, unfortunately, in the real world.

17

So

So really making a strong, concerted effort

18

in educating people, and I think if you do that,

19

then I think there's definitely a lot of potential

20

benefit with this medicine.

21

DR. WILSON:

22

DR. DE LEMOS:

Dr. de Lemos?
Yes.

I need some help from
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1

the endocrinologists and maybe the patients and

2

families with diabetes.

3

like anecdote, that time in range is a good thing.

4

I've heard nothing from the sponsor in terms of

5

evidence that people feel better, and I've heard

6

lots of anecdotes from patients and families, and

7

even from diabetologists.

8
9

Everything to me sounds

I worry that it's just us obsessing about
the numbers.

We focus on the numbers, and we get

10

stressed out when our numbers aren't good, and

11

then, basically, we're psychologically better when

12

our numbers are good.

13

But why isn't the burden on the sponsor,

14

number one, to show some patient-related

15

quality-of-life outcome that correlates with this

16

better time in glycemic range?

17

you that have diabetes, prove to me that that is a

18

clinically meaningful benefit that is enough to

19

overcome this pretty scary risk.

20

MS. McCOLLISTER-SLIPP:

And for those of

Well, I don't know

21

how much time we have, but this is a big topic.

22

There's a recognition of the agency, and now in the
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1

research community, and certainly in the patient

2

community, of the inadequacy of A1c as a measure

3

for living with a disease for the rest of your

4

life, day in, day out.

5

In terms of the impact of glucose

6

variability on life and functionality, it is

7

significant.

8

severe hypoglycemia, or even if it's not that

9

severe but you've got a substantial drop that's

If you get hypoglycemia, particularly

10

very volatile, the impact on your ability to think

11

is drastic, and it can happen for days.

12

DR. DE LEMOS:

But they didn't show us any

13

data that people thought better.

14

any data that people had less hypoglycemia.

15

my problem, is where's the data that cognitive

16

function was better?

17

people -- there's no data that suggests -- there's

18

certainly no fewer hospitalizations for

19

hypoglycemia.

20

They didn't show
That's

Where's the data that

So where's the data for something clinically

21

relevant?

Because the lows were not materially

22

prevented, in a way, at least that prevented
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1
2

hospitalizations.
MS. McCOLLISTER-SLIPP:

Well, the issue is

3

we need better validated measures that look at

4

glycemic variability and the impact of glycemic

5

variability on quality of life, functionality,

6

cognitive functioning, et cetera.

7

there yet, necessarily.

8

quality-of-life measures among patient-reported

9

outcomes.

10

But those aren't

They presented two

Whether or not they're good or not, they're

11

validated.

That's what they had, and they

12

presented some on time in range, which I think is

13

significant and important, but we need better

14

measures.

15

the sponsor shouldn't necessarily be held to a

16

standard to be providing that data beyond what

17

they've already done just because that's not where

18

the regulatory process is.

19

DR. WILSON:

But we don't have them at this point, so

I'm going to cut this off

20

because our question is DKA, and we'll revisit some

21

of these issues.

22

The question, discuss the level of concern
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1

about observed risk of DKA in adults with

2

sotagliflozin treatment versus those not.

It was

3

rather unanimous that there is a concern.

It's

4

been noted that there's increased severity, there's

5

increased frequency, and this may really change

6

when we have a real-world setting.

7

If I interpret this correctly, type 2

8

patients who've been on SGLT2 drugs would suggest

9

that this is going to continue to be an issue as

10

this type of drug might become approved and used in

11

type 1 patients.

12

Also, endocrinologists commented that type 1

13

patients have more severe DKA often.

It's a little

14

bit less severe -- it can be equally severe, but

15

when type 1 patients have it, it can be really

16

quite severe.

17

now have more and more of because of effective

18

therapies, this can be quite important.

In older type 1 patients, which we

19

I think I'll just say one other thing, is

20

we're wrestling as we go forward with these other

21

questions, with the metric.

22

very effectively:

And Dr. Munir said it

DKA is one metric.
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1

range is another.

2

put this all together in some way to take care of

3

patients.

4

effective education programs, programs in place for

5

people like Dr. Budnitz mentioned.

6

experience with, quote, "REMS types of programs in

7

place," and even pilot data on that and how well it

8

might work going forward.

And to do this, we need to have very

Any comments?

9
10

And we need to figure out how to

Corrections?

We don't have

Feel free to

chime in here.

11

(No response.)

12

DR. WILSON:

We're going to revisit some of

13

these.

Our final, remember, discussion question 4

14

is really a summary, so you're going to get to come

15

back, so let's go to question 3.
Ms. Bonner, are we going to be able to do

16
17

question 3, and then perhaps take a break if we're

18

on time, or question 4?

19

3.

20

We'll get at least through

So let's try to do this next.
Comment on any relevant differences in

21

efficacy and/or safety observed between the two

22

proposed doses.

This is mostly a dose question,
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1
2

200 versus 400 milligrams of sotagliflozin.
In your discussion, please consider the

3

clinical pharmacology data as well as the clinical

4

trial data, improvement in glycemic control, and

5

risk for DKA.

6

Dr. Konstam?

Sorry, right here.

7

DR. KONSTAM:

No worries.

I am not

8

convinced that it makes any sense to go beyond the

9

200 milligrams.

I think one thing that's very

10

clear is that the DKA is more of a problem with 400

11

than 200.

12

about it, that's the thing I feel I know the best.

13

There's no great difference in terms of glycemic

14

control.

15

that the drug levels are surprisingly overlapping

16

with these 2 doses.

17

If I want to say, what do I really know

The FDA did a nice job of pointing out

So looking at the entirety of the data and

18

thinking about the risk of DKA, I personally have a

19

problem going above the 200 milligrams.

20

DR. WILSON:

21

DR. BROWN:

22

Rebecca Brown?
Rebecca Brown.

I can offer

maybe a little bit of a counter argument to that,
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1

which is it was pointed out by the FDA that the

2

serum levels of this drug are body weight-

3

dependent.

4

who have larger body size who might not achieve the

5

optimal serum levels with the 200-milligram dose.

6

So it may be that there are patients

MS. McCOLLISTER-SLIPP:

And I want to concur

7

with that.

8

with patients, regardless of what you're taking in

9

terms of how the drugs are metabolized, et cetera.

10

We don't want to get in a situation where patients

11

are penalized because they have to pay extra co-pay

12

because they're doubling the dose, which happens

13

more frequently than you would expect.

14

There's a lot of individual variability

DR. KONSTAM:

Can I ask the two of you a

15

question, though?

16

that you see of the higher dose in the population?

17

Because I'm not seeing it.

18

What is the incremental benefit

MS. McCOLLISTER-SLIPP:

Well, there is an

19

additional weight loss benefit, which is

20

significant if you're a patient.

21

are the same with type 1 these days as type 2.

22

DR. KONSTAM:

The obesity rates

You're not going to increase
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1

if you get more body weight.

You're going to

2

increase [inaudible - off mic] based on glycemic

3

control.
MS. McCOLLISTER-SLIPP:

4

We'll see about

5

that.

6

particularly if you're taking insulin.

7

easy to gain weight.
DR. BROWN:

8
9

That to me is very clinically relevant,
It's very

This is Rebecca Brown.

Related

to my comment about the pharmacology, I don't think

10

that can be answered with this data set.

11

might be looking for with the 400-milligram dose is

12

an effect comparable to the 200-milligram dose in a

13

smaller individual.

14

DR. KONSTAM:

15

DR. WILSON:

What we

Larger individual.
So if I could follow up with a

16

question to you, do you think you would need a

17

head-to-head comparison of 200 versus 400 to do

18

that?

19

DR. BROWN:

20

comparison of 200 to 400.

21
22

Well, we do have a head-to-head

DR. WILSON:

Yes, but they haven't shown

much difference, though.
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DR. BROWN:

1

Right.

This is purely

2

theoretical.

3

be a subset of patients in whom you are getting a

4

benefit at the 400-milligram dose who would not see

5

that benefit at the 200-milligram dose because

6

they're not achieving the same serum levels.

7

theoretical.
DR. WILSON:

8
9

What I'm suggesting is that there may

of some sort.

Okay.

10

Dr. Yanovski?

11

DR. YANOVSKI:

It's

So you'd need a titration study
Thank you.

Related to this point, it's

12

pretty clear that there isn't very much additional

13

benefit from the entire cohort from adding 200 more

14

milligrams.

15

shows dose-exposure dependency suggests that there

16

are individuals who will benefit from greater

17

doses.

18

But the analysis from the FDA that

So that means that you need to measure

19

levels of medication to determine whether you've

20

achieved an adequate dose or not, and only in those

21

people with inadequate dose would we go up.

22

the same thing we do with lots of medicines, like

A Matter of Record
(301) 890-4188

It's

328

1

warfarin and such.

We titrate according to the

2

dose or with some clinical measures.
I think there may be a need in some patients

3
4

for the greater dose, but the vast majority of

5

patients should not escalate in order to avoid the

6

risks for DKA.

7

DR. WILSON:

8

DR. MUNIR:

9

Dr. Munir?
I think the other things that

were pointed out, the weight loss was there.

There

10

was also more time in range with the 400-milligram

11

dose, and then also a lower blood pressure.

12

there are other effects outside of A1c,

13

specifically, that might be more beneficial on the

14

400-milligram dose than the 200-milligram dose.

So

15

DR. WILSON:

Yes.

Dr. Newman?

16

DR. NEWMAN:

We were talking about benefits,

17

but in terms of safety I think I saw that there was

18

an increased rate of genital mycotic infections in

19

women with the 400-milligram dose, and there were

20

also some differences in osmotic diarrhea with the

21

doses.

22

statistically.

But I don't believe they were tested
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1
2
3

DR. WILSON:

Any other comments?

Yes,

Ms. Nason?
DR. NASON:

I was just going to comment that

4

the FDA's Kaplan-Meier plot they put up, where they

5

looked at the quartiles by exposure, sort of to me

6

I'm thinking of that as a surrogate for dose and

7

weight, in a sense, in the sense that the people

8

with the largest exposure probably, mostly, were on

9

the higher dose group and maybe lower body weight,

10

versus the people in the smallest quartile were

11

maybe on a lower dose and larger body weight.

12

was pretty dramatic as far as differences between

13

time to DKA event.

14

That

I'm just reinforcing what people said, but

15

I'd be worried about -- I would think we'd need a

16

lot more information, not just say, oh, well, if

17

you're larger, you can get 400; but if you're

18

smaller you should get 200 because it's -- this

19

plot I thought was really powerful.

20

DR. WILSON:

21

DR. KEWALRAMANI:

22

Yes.

Reshma?
This is an important

question, and I just wonder if we can get a little
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1

bit of clarity.

2

the plot of exposure versus response, and on one of

3

the plots, it does appear that the 400-milligram

4

dose, you're on the flat part of the

5

exposure-response curve.

6

The FDA briefing book nicely shows

I'm just wondering if somebody did a

7

exposure-response by weight, and is there some

8

weight-based dosing?

9

negotiate this point if we don't have all the data,

10
11

Because it's hard to

and I'm just wondering if somebody did that.
DR. PENZENSTADLER:

Hi.

This is Justin

12

Penzenstadler.

13

Pharmacology.

14

on the pharmacokinetics.

15

into account normalized exposures based on the

16

weight, it only reduces the variability in the

17

plasma concentrations, or that is the width of the

18

bell curve.

19

10 percent.

20

I'm with the Office of Clinical
We did consider the effect of weight
Actually, when we take

It only reduced it by about

So although you would expect a doubling in

21

going from something like from 60 kilograms to

22

120 kilograms, which is a quite large span, you
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1

would expect a doubling of exposure going from 120

2

to 60.

3

the drug, that is actually quite small, which is

4

why we did not consider that in that way.

But in light of the total variability of

5

Is that clear?

6

DR. KEWALRAMANI:

7

DR. WILSON:

8
9
10

Okay.

Thank you.
Any further comments?

Or I'll try to summarize.
(No response.)
DR. WILSON:

This is tough.

Dr. Yanovski is

11

going to correct me because it's a weight question

12

in here.

13

Question number 3 was safety observed for

14

200 versus 400 in considering the clinical

15

pharmacologic data and multiple outcomes

16

potentially here.

17

saying, really, why would you need to go beyond 200

18

most of the time for glycemic control, and the drug

19

levels overlap greatly for the pharmacologic/

20

pharmacokinetic types of data that we saw.

21
22

Dr. Konstam started us off,

Many of the panel voiced the concern and
made observations that at the higher levels of
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1

drug, higher doses, there is greater weight loss,

2

but we don't know what the baseline weight was, and

3

then we had some corrections.

4

made that much difference, but there still is some

5

issue of baseline weight and higher dose.

6

lacking a little bit of the data, I think.

I'm not sure that

We're

Voicing some interest, perhaps, a titration

7
8

study would need to address this, but that's a

9

titration for perhaps the things that might be

10

affected by the higher dose, and that might not be

11

glycemic-driven.

12

future, or a substudy in the future, to be

13

considered whether higher doses of the medication

14

may essentially have greater effect, not only on

15

weight; the other observation was made that we see

16

a signal favorable for blood pressure control as

17

well.

18
19
20

So that might be a study in the

That's most of my comments.
comments or additions?
DR. YANOFF:

Any other

Yes, Dr. Yanoff?

Yes.

Before we break, may I

21

make a comment about question 4 to get your mind

22

mulling a little ahead of time?
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1
2

DR. WILSON:

So you want us to take a

break --

3

DR. YANOFF:

Something to think about.

4

DR. WILSON:

I'm reading between the lines.

5

You want us to take a break, but you want to

6

jump-start our thinking about question 4.

7

DR. YANOFF:

Yes.

8

DR. WILSON:

We'll follow your guidance.

9
10

Go

ahead; tell us.
DR. YANOFF:

Question 4 is going to be

11

trying to put together everything you've talked

12

about so far into an overall benefit-risk framework

13

and how you think the best way to think about a

14

benefit-risk framework is.

15

As I'm listening to the discussion, I'm

16

realizing that the risk mitigation strategy put

17

forth by the sponsor in the presentations that

18

really hasn't been tested in the trials is

19

something that a lot of people are thinking about.

20

So in addition to commenting on your overall

21

benefit-risk, if you feel that the risk mitigation

22

strategy is going to make a difference, which I've

A Matter of Record
(301) 890-4188

334

1

heard some people voice, we'd like to understand

2

why you believe that with the lack of evidence

3

that's been put forward, and what are you basing

4

that conclusion on, that the risk mitigation

5

strategy will work?

6

DR. WILSON:

We have thumbs up or thumbs

7

down to take the break now; 15 minutes.

8

3:45, and then we'll do question 4, and then we'll

9

have a voting question.
(Whereupon, at 3:31 p.m., a recess was

10
11
12

Back at

taken.)
DR. WILSON:

We're going to go ahead and

13

read through question 4, and FDA will provide any

14

special extra comments before we discuss that.

15

let me just go ahead and read the question as the

16

starter.

17

But

Discuss the overall benefit-risk profile of

18

sotagliflozin for patients with type 1 diabetes.

19

What specific benefits and risks did you consider?

20

What was your approach and rationale for how they

21

were weighed against each other?

22

Specifically comment on the composite
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1

endpoint used by the applicant, which was A1c less

2

than 7 with no episodes of severe hypoglycemia or

3

diabetic ketoacidosis, to represent a net benefit.

4

If you would recommend an alternative strategy,

5

please explain your rationale.

6

So we're ready to go into that, and also at

7

the end of this, some element of discussion on risk

8

mitigation.

9
10
11

Any comments for FDA further before we start
out on this?
DR. YANOFF:

Just for the purposes of the

12

record, we had two clarifying comments for

13

statements that were made earlier in the day.

14

is related to the patient-reported outcome

15

assessments.

16
17
18

MR. CHEN:

One

Yes. It's Wen-Hung Chen from

Clinical Outcome Assessment staff.
Earlier there were comment about the DTSQ

19

assessing treatment satisfaction and DDS2 assessing

20

distress.

21

so-called, quote/unquote, "validated" because it

22

includes questions that are not relevant.

The instruments actually have not been
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1

some patient interview data showing that the

2

patient doesn't feel they are relevant or important

3

to their quality of life, their activity.

4

For example, one of questions is asking

5

about their understanding of diabetics, the patient

6

actually mentioned that the treatment doesn't

7

affect their understanding of diabetics 1, so

8

actually, that question is not relevant.

9

The most important and relevant questions,

10

again, are questions number 2 and number 3.

11

think the sponsor actually shows the frequencies

12

very quickly.

13

want to know whether the treatment sotagliflozin is

14

different in those two questions there, of

15

frequencies, unexpected hypoglycemia and unexpected

16

hyperglycemia.

17

working with them to get that result.

18

I

But number 2 and number 3, we really

As I mentioned this morning, we are

Another clarifying question is about the

19

patient-reported quality of life, function,

20

activity, how they feel, the symptoms of diabetes

21

are pretty important.

22

propose or include those instruments in their

However, the sponsor did not
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1

trial.
Had they included those, we would be working

2
3

closely with them to make sure that those

4

instrument are actually assessing those things,

5

important functions.

6

currently validated, but we can work toward making

7

it work to a certain degree.
The sponsor did include an instrument called

8
9

Maybe there's no one that is

EQ-5D.

The generic quality-of-life instrument has

10

5 questions assessing working, mobility, self-care,

11

depression, leisure activities, 5 questions, and

12

then one global question.

13

The result wasn't presented throughout the

14

day, but there are no differences between the

15

placebo arms and the treatment arms.

16

the 200-milligram, you have the VAS, and the global

17

has difference between the placebo arm and the

18

400-milligram arm.

19

there's no differences in EQ5D [ph] between the

20

placebo arm and the treatment arms.

21
22

In 309, in

The 310 study, the 3-1-0 study,

I just want to clarify, and then provide
some supplement information.

Thank you.
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DR. XIA:

1

Dr. Sherman Xia, statistical

2

reviewer for the DKA analysis for FDA.

I would

3

like to clarify Dr. Rauschecker's comments earlier.

4

She pointed out, according to the Kaplan-Meier

5

curves, DKAs accumulated over the duration of the

6

trials, even though the ketone monitoring, as the

7

sponsor pointed out, was introduced on April 1,

8

2016.

9

patients might have been randomized at different

And the sponsor also pointed out that

10

dates, so the Kaplan-Meier curves only show the

11

relative dates from randomization.

12

We actually also have looked at the DKAs for

13

those patients who started the treatment before

14

April 1, 2016 and after April 1, 2016.

15

bit more than half of the patients started

16

treatment before that date, and the hazard ratio,

17

according to the Cox model, was 7.85, and after

18

that date, the hazard ratio was 8.00.

19

A little

So they are about the same, and regardless,

20

the ketone monitoring was introduced before and

21

after, April 1, 2016.

22

DR. WILSON:

All right.
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1

Back to our questions, specifically,

2

benefits and risks, approach for rationale,

3

composite endpoint.

4

Dr. Konstam.

5

DR. KONSTAM:

Who can lead us off here?

I think this is a complicated

6

question.

7

discomfort around the ability to really assess

8

population risk-benefit in this population with the

9

data we're given.

10

I think folks have heard me with my

I think that the primary composite endpoint

11

that was offered as a risk-benefit marker doesn't

12

do it, and it doesn't do it principally because of

13

the hemoglobin A1c part of it, which isn't looking

14

at percent change; it's looking at the absolute

15

level, and we don't really know what that means.

16

The best I think we came out with

17

numerically, in terms of extrapolating from the

18

amount of hemoglobin A1c reduction to what that

19

might mean in terms of reduced microvascular

20

events, if you just plug those numbers in, it

21

doesn't actually look very good, but I don't think

22

that's necessarily the right question.
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1

So I think we're in trouble there, and I'm

2

not sure there's any way of getting it better with

3

the current data set.

4

That's my overall answer to that.

But I'm

5

not sure we're asking the right question here.

6

There are a number of benefits and there are a

7

number of negatives.

8

We've heard a lot about difficulty keeping control

9

and the stress that that places on patients.

10
11

The hemoglobin A1c goes down.

We've

heard that repeatedly today, so that might be real.
The hypoglycemia is questionable, but I

12

think, as Dr. Budnitz nicely pointed out, the

13

hemoglobin A1c reduction came without excess

14

hypoglycemia, so what does that mean?

15

reduction we've heard about.

16

of patient-reported outcomes, but we're not sure

17

what they mean.

18

The weight

We've seen a couple

On the negative side, we have the DKA, which

19

is very real, and I think also I don't think we

20

spent enough time on the genital mycotic

21

infections, which could be very problematic.

22

So this could be a great example of where

A Matter of Record
(301) 890-4188

341

1

it's not about population risk; it's about combined

2

decision making between the physician and the

3

patient about tradeoffs, tradeoff between getting

4

under better control for you and what that will

5

mean to your lifestyle versus the risk of diabetic

6

ketoacidosis in you, based on your current absolute

7

risk, and really try to stratify those things in a

8

way that you can explain them to patients and have

9

the patient make a reasonable decision.

10
11

That may

be more what this is like.
The problem with that is we haven't really

12

heard a presentation that focuses on it that way,

13

which sort of leaves me in the dark.

14

Dr. de Lemos really pointed out, we've heard a lot

15

of great testimonials, which have taught me a lot,

16

but I'm not seeing the quantitative measure of

17

what's been said in those testimonials in terms of

18

patient-reported outcome or in terms of very

19

clear-cut impact on the variability in a way that

20

we can be confident on.

And

21

So that's my discomfort about the situation.

22

DR. WILSON:

Dr. Blaha?
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1

DR. BLAHA:

Great points.

Mike Blaha, and

2

I'll build upon that.

3

course, this balance, because I think we've had

4

some consensus that there's some benefit and some

5

substantial harms.

6

this risk-benefit is the question.

7

underwhelmed by the sponsor's presentation of the

8

data in this fashion, and I definitely agree that

9

the composite endpoint was presented, it's just

10
11

This is the key question, of

How we're going to work out
I was a little

particularly not helpful for us understanding this.
I was actually struck by one of the public

12

comments from one of the physicians in Los Angeles,

13

saying -- and this was used, I guess, as an

14

argument for approval, but the argument was made

15

that maybe this is applicable in Beverly Hills, but

16

it's not applicable elsewhere, which I think all of

17

us come from different perspectives.

18

I treat patients in Baltimore in a couple

19

different settings, and I recognize the complexity

20

of trying to use a drug that has risks and benefits

21

that are dependent upon lots of other issues.

22

So I think the risk and benefit are
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1

individualized to the patient, individualized to

2

the practice setting, to the point where we really

3

need to think about the safety of unleashing such a

4

therapy without, really, evidence-based risk

5

management strategies that I've seen, or a clear

6

strategy.

Those are my thoughts.

7

DR. WILSON:

8

DR. ELLENBERG:

9

Dr. Ellenberg?
So we have struggled for

decades with possible metrics for combining risk

10

and benefit, quantifying this, and it's always

11

difficult.

12

monitoring boards, and we talk about this all the

13

time.

14

I've served on a lot of data and safety

In some ways you have to understand what the

15

benefits are and you have to understand the risks,

16

and there's no way around just doing your best job

17

with your neural synapses to try and work it out.

18

What the sponsor did, this is a pretty crude

19

type of composite endpoint.

Some people started

20

the study with hemoglobin A1c very close to

21

7 percent, maybe even under 7 percent, so what's

22

the meaning for those people if they got it under
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1

7 percent?
Now, I recognize it's a randomized study,

2
3

but still, it adds a lot of noise.

4

have that, and I think we've heard that reductions

5

from people who started out at 9 or 10 may be more

6

meaningful than people who start to have

7

reductions, where they started at 7.5.
But I think it's an attempt to try and do

8
9

You're going to

something like this.

It's not particularly

10

helpful, for all the reasons that -- but I don't

11

fault the sponsor for trying to put things together

12

in some way, and in fact to say these -- if there

13

were a better way to indicate who was really

14

benefitting without the harm of DKA or something

15

else, that might have been -- but I think just

16

having it under 7 percent, which may not be

17

particularly meaningful and which you're going to

18

have a huge number of people having that as opposed

19

to the small number of people who have DKA -- as

20

the FDA pointed out, it's really driven by the A1c

21

number.

22

the kind of thing that we're always looking for to

This is not a satisfactory one, but it is
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1

try and get one metric that puts them both

2

together.

3

DR. WILSON:

I want to make a comment, and

4

it builds exactly on your last statement.

In

5

cardiovascular disease, we have QALYS, and we've

6

gotten used to that, and I don't see something like

7

that for diabetic patients.

8

We need a new composite metric.

Probably

9

questionnaire data could be good, but as we've

10

heard from FDA experts who've reviewed this, the

11

questions probably need to be -- questionnaires

12

improved, et cetera.

13

come down that I've thought about, that I've not

14

seen yet, and I think moving forward would be

15

number of quality days lost, some sort of metric

16

like that.

17

But the one thing that does

If my patient on this medication gets a

18

urinary infection, there's a certain number of days

19

that could be assigned to that.

20

have a regular day that day.

21

person has hypoglycemia, that's worth a day, as far

22

as I'm concerned, and that was not a good day for

That person didn't

In the same way, the
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1

that patient, and diabetic ketoacidosis is probably

2

several days.

3

I'm just trying to figure a way to summarize

4

this, and it's imperfect, and my brain is just

5

starting to churn, but I think the biostatisticians

6

and future studies would really help here to

7

develop quality metrics for diabetic control,

8

taking a variety of things, and maybe lost days is

9

one of the metrics.

10

Most of these people are in -- we're

11

focusing on 18- to 65-year-olds.

12

do their usual work.

13

not nursing home types of patients.

14

be working, but they can say can they do their

15

usual daily activities.

16

They're able to

They're not retired.

They're

They might not

So that's the only thing that I've come up

17

with, and we don't have any data on it.

18

open -- we're trying to summarize where might we go

19

from here; what else could we consider.

20

But I'd be

Another one would be hospitalized days, but

21

that's yet another subgroup event.

22

about this concept of how might we integrate?
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1
2

Dr. Blaha?
DR. BLAHA:

Just a comment.

3

see the hospitalization data.

4

presented.

5

DR. WILSON:

6

DR. YANOVSKI:

I think we did

I think that was

Dr. Yanovski?
I'm not sure it's exactly

7

what you're looking for at this juncture because I

8

don't have an elegant solution, either.

9

want to point out that we all agree that the

But I did

10

combination of a potentially devastating outcome

11

like DKA -- and for those of you who have ever

12

watched a patient die in the hospital after

13

developing DKA, it's not just one day lost or a

14

week lost; it's a life -- that that needs to be

15

considered separately, a very severe complication

16

that needs to be very carefully considered as

17

opposed to a small reduction of something else.

18

DR. WILSON:

So the one other thing related

19

to summary metrics -- and Dr. Konstam mentioned

20

this -- is an integrating discussion for risks and

21

benefits for providers and for patients.

22

As I've been listening, and as we've been
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1

discussing this, I have the benefits, I have the

2

negatives, I have the nulls, and then I have

3

potentially other metrics.

4

On the benefit side, we have A1c, time in

5

range, weight, blood pressure.

6

micro- and macrovascular disease.

7

we have DKA, and for others in this class, PAD, for

8

which we didn't see any data at all in this

9

meeting.

10

Unanswered are
On the adverse,

For the null, we have hypoglycemic risk.

Then we're lacking integrative metrics.

We

11

need a diabetes integrated metric.

12

part of what we would recommend moving forward, is

13

to develop this, because we don't have it.

14

Yes?

15

MS. McCOLLISTER-SLIPP:

That might be

But the agency did

16

hold a meeting on outcomes measures beyond A1c a

17

couple years ago, and I presented a study design

18

around connecting real-time glucose measures,

19

glycemic variability with quality-of-life measures.

20

There are efforts underway, but I do think it's an

21

absolutely critical need in diabetes, that we push

22

both the agency and the research community, and the
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1

patient community for better measures.

2

DR. WILSON:

Dr. Newman?

3

DR. NEWMAN:

I just want to echo what

4

Dr. Yanovski said about DKA.

When you're

5

considering benefit and risk, the risk of DKA is

6

unlike the risk of getting a fungal infection.

7

It's particularly severe.

8

differently than other risks, like having diarrhea.

It has to be weighted

9

So I think it's very difficult to do that.

10

I usually consider the benefits separately and the

11

risks separately.

12

composite endpoint at all.

13

us anything about the benefit-risk.

I don't understand using this

14

DR. WILSON:

15

DR. DE LEMOS:

I don't think it tells

Dr. de Lemos?
I don't think this one's as

16

hard as everybody else.

I think you've got one

17

signal in the study, which is unacceptable.

18

have a life-threatening complication that requires

19

ICU stays that is markedly increased at a level all

20

of us are uncomfortable with.

21

have a drug that probably helps and probably works.

22

We just don't have enough clinically relevant
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1

evidence to balance that against this substantial

2

risk.
There is no risk mitigation strategy that is

3
4

acceptable postmarketing.

5

favorable risk-benefit.

6

far.

7

drug is a useful drug or that someday it might be

8

used in this context.

9

presented shows, in my view, clear net harm, not

10
11

We have to be shown
All I see is net harm so

That doesn't mean that I don't believe the

But the evidence that we've

balance.
It's not acceptable to leave it to the

12

sponsor to educate people post hoc to try to make

13

this not as terrible a thing as it might be.

14

have to come back to us with more favorable

15

risk-benefit after implementing whatever risk

16

mitigation strategy they think is appropriate

17

within the context of a trial that balances

18

clinically relevant outcomes, I think.

19

MS. McCOLLISTER-SLIPP:

But we can't pretend

20

that risk isn't a very real factor.

21

risk literally every day, every hour.

22

decision I make, in one way or another,
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1

incorporates, in my subconscious, the impact of

2

whatever it is I'm going to do on my blood glucose

3

level.

4

So risk is very real.

People are already

5

dying in their sleep without this drug.

6

5 episodes of diabetic ketoacidosis because of pump

7

failures a couple years ago; had nothing to do with

8

this particular drug.

9

and knew I needed a monitor, that would be

10

slightly -- I would at least know what the

11

potential risk might be.

12

I had

If I were taking this drug

It frustrates me when we have discussions

13

and we talk about new risks without really

14

understanding or at least acknowledging the very

15

real risk that each of us with this disease, who

16

takes insulin, lives with every day.

17

just a risk of death; it's a risk of significant

18

lack of productivity and functionality.

19

DR. WILSON:

And it's not

What we're going to do now is

20

get some guidance here from Dr. Yanoff.

21

to summarize this.

22

I'm going

Dr. Konstam led it off, and he said, we have
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1

two yes/no outcomes merged with a continuous

2

variable outcome, and I'm having trouble putting it

3

all together.

4

my epidemiology, and my colleague, Dr. Konstam, is

5

a clinician.

6

put together two yes/noes with one continuous

7

measure that then reaches a threshold?

8

not easy.

That's the way my interpretation is,

And he's exactly right.

How do you

It's just

Moving beyond that, we have benefits, we

9
10

have risks, we have null effects.

What we really

11

want is to have an integrative measure, and we're

12

proposing things but we haven't, number one, seen

13

any evidence yet for how to do that, and we just

14

have some suggestions, such as new quality measures

15

and going beyond the current questionnaires.

16

Any further comments on that?

Then we're

17

going to revisit this a little bit in terms of

18

risk.

19
20
21
22

MS. McCOLLISTER-SLIPP:

In terms of the

relative risk -DR. WILSON:
recognized.

No, ma'am, only when you're

Do you have any comments on what I
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1
2

just said?

And make it brief, please.

MS. McCOLLISTER-SLIPP:

I think we have a

3

precedent with the other drug that's been approved

4

for type 1 diabetes, pramlintide.

5

long time for that drug to get approved.

6

a significant risk for severe hypoglycemia.

7

was a very limited impact on hemoglobin A1c.

8

drug has been life-changing for me, and I was the

9

first severe hypo post-approval.

10
11

DR. WILSON:

Thank you.

It took a very
There was
There
That

Any further

comments?

12

(No response.)

13

DR. WILSON:

14

Dr. Yanoff, before we go to a voting

Okay.

15

question, did you want us to have some further

16

discussion on risk strategies that might be in

17

place, or should that come after a voting question?

18

DR. YANOFF:

To clarify my request to

19

discuss the risk strategy for this question it was

20

if the risk strategy that had been discussed did

21

weigh into how you put together the benefits and

22

risks to make that clear; that's all.
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1
2

inviting a separate discussion on that.
DR. WILSON:

Okay.

Then the other question,

3

at least for some of the committee, it has come up,

4

and it certainly has come up for me, personally,

5

there has been a proposed REMS strategy or a

6

mitigation strategy by the sponsor.

7

When and where might we discuss that topic?

8

Should we vote and then discuss it, or should we

9

discuss what a REMS project might be in advance?

10
11

Just provide us some advice on that.
DR. YANOFF:

I believe there's a question

12

that could fit into the explanation via our

13

recommendation exactly.

14

DR. WILSON:

That could probably be 5B, so

15

we'll put it there, with 5B?

16

until we vote, and then we'll discuss.

17

So we'll hold off

We're now ready for our voting question.

18

Can we move to number 5, which is the voting

19

question.

20

Do the available data suggest that the

21

benefits outweigh the risks and support approval of

22

sotagliflozin, administered orally once daily, as
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1

an adjunct to insulin, to improve glycemic control

2

in adults with type 1 diabetes mellitus?
If yes, comment on whether you recommend any

3
4

labeling restrictions, whether any additional

5

studies should be required after approval, and

6

comment on whether your vote indicates support for

7

both proposed doses, the 200 and the 400-milligram

8

dose.
If no, please describe your rationale and

9
10

what further studies you believe the applicant

11

should conduct to establish a favorable benefit-

12

risk profile to support approval.

13

Instructions for voting, I do that.

14

We have electronic voting, and many of you

15

have done this before, but let me go through what

16

it is.

17

system.

18

start flashing and will continue to flash even

19

after you have entered your vote.

20

button firmly that corresponds to your vote, and if

21

you're unsure or if you wish to change your vote,

22

you may press -- you may change it, that's the

We'll be using the electronic voting
Once we begin the vote, the buttons will
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1

point --

2

(Laughter.)

3

DR. WILSON:

4

Once it's already blinking -- mine is -- you

-- until it stops blinking.

5

have yes, no, or you may abstain.

As long as

6

they're still blinking, you can change it.

7

you raise any concerns, you can raise your hand and

8

you can still change it, just so you know.

And if

(Crosstalk.)

9

DR. WILSON:

10

All the advisory committee,

11

except Reshma, who's the industry representative,

12

will be voting, and you now may select your vote.

13

Your vote will all be registered the same, and

14

they'll come up on the screen shortly afterward.

15

(Voting.)

16

CDR BONNER:

17

8 yes, 8 no, zero abstain.

18

DR. WILSON:

For the record, voting results:

All right.

We're going to go

19

around.

We're going to ask each member who voted

20

to first state your name, state how you voted for

21

the record, and your rationale.

22

Dr. Budnitz, so he now knows he's going first.
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1

Dr. Budnitz?

2

DR. BUDNITZ:

Dan Budnitz, and I did vote

3

yes.

The rationale is, I think this drug does meet

4

the minimum bar of efficacy for approval based on

5

A1c lowering.

6

pointing out at the end, then we are left with

7

trying to weigh risks, and I think I fall on trying

8

to make individualized -- because we can't make a

9

composite measure of these risks, we're left with

And I think, as Dr. Konstam was

10

individual decision-making.

11

they might find the risk-benefit calculation to be

12

positive and want to take the drug, and others

13

might not.

14

For some patients,

But to do that, we need to make sure that

15

the data that we have, which are from the clinical

16

trial, will exist in the real world.

17

yes with a reservation that we have to have a REMS

18

that essentially mimics clinical trial conditions.

19

What that means is that the injury

20

prevention needs to follow all three of the three

21

E's of injury prevention, not just education but

22

also engineering innovations and enforcement.
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1

heard about the education that the sponsor is going

2

to do, or they propose doing, but I think it's also

3

important, the engineering advances, that we didn't

4

have all the details about, about implementation of

5

BHB monitors, which I think are not widely used for

6

monitoring, and ensuring that the patients really

7

do have access to an abundance of the ketone sticks

8

and everything that was available to them in the

9

clinical trial.

10

That also includes enforcing things like, in

11

the real world, requiring documentation of insulin

12

optimization prior to initiating, as they did in

13

the clinical trial; documenting the baseline A1c

14

after 6 weeks and what the dosing regimen might be,

15

for example, might be changed ,too; documenting how

16

ketone testing is going to be done, how the

17

patient's going to get BHB strips and ketone

18

strips; who's going do the follow-up; how often

19

it's going to be tested, a really rigorous REMS.

20

Meanwhile, what further studies to be

21

required, I think, would be prospective studies,

22

seeing what parts of this clinical trial or other
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1

advances that other clinicians are doing can be

2

done to really reduce this risk; that is real.

3

all are it is significant and important of DKA, as

4

well as the real-world studies with things like

5

MarketScan or the Sentinel Network to see what the

6

risk of DKA is in clinical practice.
DR. WILSON:

7

We

Since you voted yes, the only

8

one other thing is 200 versus 400 as the proposed

9

dose.

10

DR. BUDNITZ:

In keeping with the theme of

11

doing what we did in the clinical trial, I would

12

have both doses available, starting with 200, as

13

proposed by the sponsor.

14

DR. YANOVSKI:

I voted no, but I appreciate

15

that this is a very difficult decision.

16

vacillated back and forth, very close to a yes and

17

very close to a no, because it's very clear that

18

there are a desperate need for additional

19

approaches to type 1 diabetes, and there are

20

definite advantages to this drug.

21
22

I

However, I didn't think it was quite ready
for prime time.

I think there are additional
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1

studies that should be done before this is released

2

on a wider public.
Jack Yanovski, voting no because I think

3
4

that there are additional studies, including

5

actually testing the REMS, or whatever risk

6

mitigation strategy, exactly as written by the

7

company needs to be tested before it could be

8

approvable.
I think that's really the real problem here,

9
10

that the degree of benefit is small enough that

11

it's not clear that it could overwhelm the

12

increased risk for very serious complications.

13

like to see that tested.

14

can be a better quality program developed, that

15

would be essential, too, very helpful.
DR. WILSON:

16

I'd

And of course, if there

Next, and please be sure to

17

state your name and how you voted first.

18

Otherwise, we'll have to come back for you to state

19

it.

20

Thank you.
DR. SHOBEN:

I'm Abby Shoben.

I voted no.

21

It was also a really difficult decision for me to

22

try to weigh the benefit and the risk.
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1

end, it was clearly a significant benefit on

2

glycemic control, that I was uncertain on how much

3

true clinical benefit that was going to mean

4

against a very real, very serious negative

5

consequence; admittedly, in a small percentage of

6

patients, but it's a significant increase in risk

7

over the placebo arm.

8
9

If they were going to go forward, I think
the question was what other studies would be

10

necessary?

11

the patient ketone monitoring would actually

12

significantly reduce the risk of DKA when taking

13

this drug and that you could really demonstrate

14

true provider knowledge with the proposed risk

15

management or risk mediation strategy, because

16

there's significant evidence in the opioid world

17

that this has not really made a lot of difference

18

among the providers and the patients.

19

of real evidence that this was going to work would

20

be needed for me.

21
22

I would like to see documentation that

DR. BROWN:

Rebecca Brown.

So some sort

I voted yes.

I'll echo, really, everything that Dr. Budnitz
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1

said, and add that I think that the benefit of the

2

drug was not really fully captured by the A1c

3

change; that I am, to a large extent, convinced by

4

the reductions in minute-to-minute variability for

5

patients who are dealing with daily management of

6

type 1 diabetes.

7

That said, I have the serious hesitations

8

about safety of this drug in the broad community

9

with type 1 diabetes.

I think that there are going

10

to be a subset of patients for whom the benefits of

11

this drug will outweigh the risks, but that's

12

certainly not going to be true for every patient.

13

And the task going forward will be to have a REMS

14

strategy that is going to effectively select and

15

maintain the patients and providers who can use

16

this drug in the safest way possible.

17

DR. ELLENBERG:

Susan Ellenberg.

I voted

18

yes, again struggling, like everyone else who's

19

spoken so far.

20

is thinking back about some other drugs that FDA

21

has approved with very serious risks, drugs like

22

clozapine, where there was a big issue with

I guess partly what influencing me
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1
2

agranulocytosis.
I think when that was approved, people knew

3

that there were going to be people who were

4

probably going to die from this problem.

5

was very effective, and the risk management

6

strategy there was requiring a lab work that had to

7

be presented for renewal of the subscription [sic].

8

I think Accutane is another example, where we know

9

there's a serious risk, and yet there's a

10
11

But it

quality-of-life issue that makes it beneficial.
I think the benefits here are not anywhere

12

near as clear-cut as in those two cases, but I'm

13

persuaded that there is benefit, probably on a

14

wider number, a greater number of patients, than

15

will experience the risks.

16

is some mitigation strategy that would be something

17

like in the clozapine issue, where people would be

18

required to demonstrate that they were testing for

19

ketones and show that before they would get another

20

prescription.

And I wonder if there

21

I don't know how feasible that is.

22

ideally you would have something that's electronic
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1

that would go to the provider so that they would in

2

fact see and could intervene if they saw a problem,

3

but maybe that's pie in the sky.

4

MS. LELLOCK:

5

DR. WILSON:

6

voted yes, right?

7

you would make.

I may be deficient.

I am abstaining on the dose

issue.

10

(Laughter.)

11

DR. WILSON:
Okay.

Any other yeses that I didn't a

12

dose comment?

13

topics, so let's go next.

14

So you

You didn't tell me the dose that

DR. ELLENBERG:

8
9

Susan Lellock.

MS. LELLOCK:

Because we got the other
I apologize.

Susan Lellock.

Doses, both

15

doses, to get that out there up front.

As far as

16

ketone testing, I think that is paramount, and I

17

think that that should just go in conjunction with

18

the prescription for that.

19

also be able to tell their patients that without

20

ketone testing and recording, that might be a drug

21

that they wouldn't be able to take.

22

years that I've dealt with diabetes, it's all been

The clinician should

A Matter of Record
(301) 890-4188

But in all the

365

1

baby steps.

2

them.

And this is baby steps, and I like

MS. McCOLLISTER-SLIPP:

3

Anna McCollister,

4

and I voted yes, because we need options.

5

in a world of risk with or without this medication,

6

and if this medication helps mitigate that risk and

7

makes it more possible to be able to function and

8

to live a healthier life, then I think we need to

9

be able to trust patients and physicians to be able

10

We live

to work through the risk-benefit profile.
Having said that, I think the sponsor, if

11
12

this is approved, really needs to take the risk

13

seriously, both DKA and for the infections, and

14

need to do serious post-approval marketing, and

15

have real risk communication mitigation strategies,

16

not just a photocopied, black and white sheet of

17

paper that gets stuck in your thing when you pick

18

it up at the pharmacy, but true education, perhaps

19

testing to see how well patients and physicians

20

retain and understand messaging and understand the

21

risks.

22

effectively and efficiently.

There are ways to do that now more
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1

But this is a very serious risk.

2

benefit is very real, but I really hope, if this

3

does get approved, that you take the charge very

4

seriously.

5

DR. NEWMAN:

I'm Connie Newman.

The

I voted no.

6

I feel that we need innovative therapies for

7

patients with type 1 diabetes, and I heard everyone

8

in the room.

9

is extremely serious.

But I still feel that the risk of DKA
It occurred in a substantial

10

proportion of patients in these studies, and has

11

not been tested out in the bigger population, where

12

the risk might be even larger,

13

We believe that hemoglobin A1c is a

14

surrogate endpoint, and therefore the significant

15

reduction in A1c I consider to be a benefit,

16

although I would love to see outcomes, if it were

17

feasible to have a study like that.

18

So I voted no at this time, and I would

19

recommend further study in a diverse population,

20

including people of different socioeconomic classes

21

and different education levels, to see if the risk

22

mitigation strategy is effective in preventing DKA.
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1

And if feasible, it would be nice to see an outcome

2

study that looks an microvascular and macrovascular

3

complications.

4

Thank you.

DR. KONSTAM:

Marv Konstam.

I voted no.

5

kind of think this drug is approvable.

6

don't think we've quite seen what we need to

7

approve it.

8

couple of routes there.

9

I just

What I mean by that is there are a

One is to say that for the population as a

10

whole, there is a favorable risk-benefit ratio,

11

understanding the significant risk of DKA.

12

think, as we've discussed, I just can't get there

13

from here.

14

I

And I

So the alternative is to say that there are

15

subpopulations for whom the benefit-risk ratio is

16

favorable either because of specific

17

characteristics of those patients or specific

18

perspectives and choices by the individual patient.

19

The problem is we haven't really seen the

20

data presented that way.

If I'm going to have a

21

conversation with a patient and say to them, look,

22

you'll feel better about your diabetic management,
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1

and it'll be easier on your life if you go on this

2

drug, then I'd like to see evidence that that's

3

really true in a quantitative way, in some

4

quantitative way.

5

So when would I say to the patient, this is

6

a drug you should consider or not?

7

probably is a way to get there, but I just don't

8

think we've seen it.

9
10

DR. WILSON:

(Laughter.)

12

DR. WILSON:

14

I voted yes, for

almost the same reasons Marv Konstam voted no.

11

13

Peter Wilson.

I think there

I've gotten used to that.

I've

been on a committee with him.
A couple of suggestions, though, moving

15

forward.

I think part of the issue, as was

16

mentioned by some of our leading diabetologists who

17

are in this room, who made the open public hearing,

18

this is already happening around the world.

19

agree we need more molecules to treat our type 1

20

diabetic patients.

21

concerted effort to do this most efficiently and

22

most safely with a REMS program.

I

This is a way to help direct a
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1

I really share Dr. Yanovski's -- I was

2

exactly where he was, do you need the REMS before

3

you approve or could you do a REMS as you approve?

4

That's, I think, one of the toughest parts of this

5

whole process, is we'd like to see something in

6

place that would show benefit and less DKA.

7

The big ticket, the elephant in the room,

8

some of us, we were told today, is the DKA, and I

9

think that really is it.

A 4 percent per person,

10

100 person-years, that's a concern, and that's a

11

life-threatening condition.

12

the States, even, has the ability to take care of

13

that effectively and have tremendously good

14

outcomes.

15

Not every place around

I think we have the beginnings of the REMS

16

from the sponsor, but we also have STICH, and I'm

17

sure we have something beyond STICH from Dr. Peters

18

and Dr. Alexander and their colleagues, is to come

19

up with a good strategy on what a mitigation

20

program should look like.

21
22

The one thing that I did have a special
concern with is the potential equality versus
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1

inequality for blood versus urinary ketones.

2

I've read may be misleading, but I'm a metabolic

3

scientist so I always lean towards blood testing.

4

So I would like to think in the future we might see

5

a head-to-head comparison with the technologies for

6

urinary versus blood to help especially identify

7

patients who are at risk to go into DKA, and also

8

an accounting or enumeration of those that get

9

averted, the events that, quote, "got averted."

10

What

I think all the endocrinologists, that's

11

where we really want to be.

We want

12

endocrinologists prescribing these drugs as it goes

13

through the next critical phase of development,

14

whether it's pre-approval or post-approval, as

15

opposed to people who, well, I think I can do this;

16

it's off-label.

17

field forward.

18

forward.

That's not the way to move this
We need good science to take this

19

That's all I had to say.

20

Any further comments?

21

DR. THANH HAI:

22

Yes.

Yes?
Dr. Wilson, since you

voted yes, 200 or 400 milligrams?
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1

DR. WILSON:

2

(Laughter.)

3

DR. WILSON:

4

reasons.

5

Thank you; 200, yes.

6

Two hundred.

I said for all the same

He said 200, but he didn't approve it.

DR. BURMAN:

Thank you.

Ken Burman.

I

7

voted yes.

I voted yes that the benefits outweigh

8

the possible side effects.

9

possible decrease in -- a slight decrease in A1c of

The benefits include

10

possible or probable benefit, decreased weight,

11

decreased blood pressure, and less glucose

12

variability.

13

The risk of DKA is real, and I agree with

14

risk mitigation plans and monitoring of ketones,

15

although neither of which are proven to be of

16

benefit.

17

It is not clear to me that the real-world

18

risk of DKA with this agent is actually higher than

19

other patients with type 1 or type 2 diabetes who

20

may be taking this agent or a similar class of

21

agents, and whether type 1 diabetic patients who

22

are on pumps, who have a higher risk of DKA,
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1

whether that risk itself is higher than the

2

patients using this agent.
I think the label should comment on the risk

3
4

of DKA, especially in younger pump patients and

5

patients who already had DKA.

6

mentioned earlier, the patients should be very

7

knowledgeable, and the drug should be focused on

8

compliance.

9

be performed and focus on the real-world benefits

And of course, as

Additional studies postmarketing can

10

and risk of DKA, and obtain further data, as we've

11

discussed.
I think with regard to the question of

12
13

2 [00] to 400 milligrams that there really is no

14

particularly benefit of 400 milligrams versus

15

200 milligrams.

16

difference in study 310 in net glucose lowering; no

17

difference in stress or patient satisfaction

18

surveys; no difference statistically in time of

19

glucose in normal range; and the pharmacokinetics

20

support no significant difference between 200 and

21

400.

22

Specifically, there was no

Thank you.
DR. BURMAN:

Mike Blaha.
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1

fairly simple reason.

I just did not see clear

2

evidence that the benefit outweighs the risk here,

3

reminding myself that there was a risk-adjusted

4

eightfold increased risk of a potentially fatal

5

outcome that could result in ICU admission and

6

cost, et cetera.

7

setting with exquisite follow-up of these patients,

8

which tend to be sometimes different than the

9

patients that I see in my practice, and of course

And that's in a clinical trial

10

we all remember these DKA cases from our training,

11

that they can be crippling for patients.

12

While I appreciate the anecdotes that we

13

heard in the public comments, there are some

14

powerful stories about how this drug helped people,

15

we didn't, unfortunately, get to hear from people

16

who had DKA, and their life might have changed from

17

that potentially life-threatening outcome.

18

increased eightfold, which I couldn't get over,

19

from the study.

20

It's

I think there could be a future for this

21

drug, with ongoing study of a risk mitigation

22

strategy, which would include, as was mentioned,
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1

studying the technologies for monitoring ketones;

2

studying the way to educating providers; studying

3

what happens to providers who change their

4

practice, change their practice to respond to this

5

education, et cetera.

6

So I think there could be a future, but I

7

just need to see a lot more data before I'm

8

convinced of that net benefit.

9

DR. LOW WANG:

My name is Cecelia Low Wang,

10

and I voted no.

11

for my patients with type 1 diabetes.

12

balance, I don't think the benefits of

13

sotagliflozin outweigh the risks, and the data that

14

we've seen so far are insufficient to support

15

approval.

16

people are already doing this, but I think of

17

course the big difference is that FDA approval is

18

the sanctioning that SGLT inhibitors are okay in

19

type 1 diabetes, and I haven't seen that.

20

I want more therapeutic options
But on

I think some people have commented that

In terms of the risks, one of the things

21

that really stood out to me were the Kaplan-Meier

22

curves that were shown by the FDA, that show that
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1

the risk for DKA doesn't change over time, at least

2

up to the 52 weeks that we have data for.

3

This could be three or more decades of

4

having to do the ketone monitoring, much more so,

5

maybe even 8 times more or whatever, than patients

6

are already doing.

7

this is both in the clinical trial data as well as

8

the different database studies that were shown.

9

And this is despite increased awareness, despite

10
11

The DKA is much more severe;

early detection, in the trials, at least.
I'm not convinced that the risk mitigation

12

strategy will be effective.

13

support that.

14

favorable risk-benefit profile, I would want to see

15

more data to show that the risk can be decreased,

16

so evidence that this risk mitigation strategy is

17

effective to reduce the incidence of DKA or

18

increase benefit; so either a significant

19

improvement in outcomes that are important for

20

patients, or a decrease in the risk of diabetes

21

complications.

22

There's no data to

I think that to establish a

DR. DE LEMOS:

James de Lemos.
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1

When the FDA said guidance for regulatory approval

2

for diabetes drugs based on a laboratory surrogate,

3

at least my impression is that that required the

4

drug to be safe, and this drug's not been

5

demonstrated to be safe.

6

safe, the bar goes up.

7

higher.

8

efficacy that balances this major safety concern

9

we've seen.

10

And when the drug's not
So the bar now is much

We need to see clinical evidence of

I'm less optimistic about the future of this

11

drug and this disease.

It doesn't make a lot of

12

sense to me to give a drug that causes ketosis to

13

people with type 1 diabetes in general.

14

the drug this cardiologist would pick as the first

15

drug to add on to insulin therapy, particularly

16

because people lower their insulin dose when they

17

take it.

It's not

18

I didn't see anything in any of the data

19

that would suggest that this risk is potentially

20

modifiable.

21

threshold for DKA across the board, and whenever

22

you develop an insult that might promote DKA,

It looks like it just lowers the
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1

you're just a lot more likely to get it on the

2

drug.

3

The data, there was nothing about monitoring

4

ketones that lowered the rate, so I'm really

5

concerned that this isn't modifiable and that this

6

is just a signal that can't be overcome.

7

happy to reconsider this if someone comes back with

8

clinical data that, in my view, balances this

9

safety concern.

10

DR. NASON:

Okay.

But I'm

I'm Martha Nason.

I

11

voted no, for many of the reasons that have been

12

stated, both by the people who also voted no and by

13

some of the people who voted yes.

14

To me, the risk-benefit ratio, which I think

15

we all agree is where all the action is, similar to

16

my colleagues, I just couldn't get -- I wasn't

17

convinced that it was a reasonable tradeoff even if

18

there is a lot of benefit to variability and things

19

like that that seem important.

20

The idea that it was 5, 6, 8 times more

21

likely to trigger DKA, even with the best

22

monitoring and this close relationship that people
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1

have in a clinical trial with tighter monitoring, I

2

just am very afraid that in the real world, instead

3

of placebo, 1 percent to the experimental arm

4

being, say, 5 percent, you'd see more like 5

5

percent going to 15 or 20 percent.

6

those numbers up, but that's my concern, and that

7

that would be absolutely devastating.
I'm also not convinced that that can be

8
9

I'm just making

mitigated because I think the sponsor tried to do

10

it in this study, but if they think they can

11

mitigate it, then I'd want to see that before

12

approval.
As others have said, I'd want to see the

13
14

sponsor doing a trial in the people that they think

15

should be prescribed this drug with whatever

16

patient selection criteria they would propose to

17

providers and to show that they were able to pick

18

the right patients, and there were some algorithm

19

so that many providers could pick the right

20

patients, and that they could then mitigate the

21

risk.

22

I think I said this, but I'm concerned that

A Matter of Record
(301) 890-4188

379

1

the risk is not only higher of triggering it, but

2

that by the time you detect it, it will be more

3

severe.

4

it, but that it might actually be more severe DKA

5

in those who do get it since there is this maybe

6

lag time of detecting it with not being able to use

7

the glucose measurements.
I guess my last point, I know I'm not

8
9

So that it's not only that more people get

supposed to talk about dose because I'm not voting

10

yes, but if the sponsor wants to move ahead with

11

two different doses, I would suggest a little more

12

exploration of weight-based dose, maybe to justify

13

that.

14

dose, that some people would need it if that's

15

weight-related, then I'd want to see data on that.

16

So as it stands now, I'm voting no, so I'm not

17

voting for either dose.

18

only be the 200.

19

And if that's the reason to have the higher

DR. MUNIR:

But if I were, it would

Kashif Munir.

I voted yes.

I

20

think the efficacy data are actually very good if

21

you look at this population and treat this

22

population routinely, so that part didn't stop me.
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I think a 0.3, 0.4 A1c, starting at a

1
2

baseline of 7.5 is actually pretty good, and the

3

data are consistent with other studies that show

4

the higher the A1c, the bigger the drop that you'll

5

get.

6

Obviously, the big question is the risk, and

7

how do you weigh that?

And I'm not sure you can

8

really get an integrated measure.

9

like most drugs; the risk is so different than the

I think it's

10

benefit that you can't really put them into one

11

formula and say which is better or not.

12

I think the risk of DKA is going to be there

13

whether there's a mitigation strategy or not, and I

14

think some people have alluded to that, and I think

15

that's true.

16

not all DKA is the same.

17

severe a life-threatening disease, but thankfully,

18

most of the time, it's actually treatable, very

19

treatable.

20

hospital and ICUs and stuff, obviously.

21

stating that, that it's not something that's a

22

deadly disease that's going to kill you if you get

Treating a lot of patients like this,
Obviously, it can be a

But we don't want people to go to the
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1

it, I think that's important.
I think it is important for the sponsor to

2
3

really have a good strategy with risk mitigation

4

and trying to minimize the risk of DKA overall, but

5

also minimize the risk of severe DKA, or come up

6

with a board of strategies like STICH or other

7

things.

8
9

Whether or not the sponsor may be able to
couple up with a testing company for ketones and

10

maybe distribute a ketone monitor with drug

11

dispensation at the first time or something like

12

that might be something worth doing.

13

I think the sponsor did mention surveying

14

providers in terms of how well their outreach

15

worked, but I think it's also important to survey

16

patients and see if the message is getting to the

17

patient also.

18

Overall, I think that there's a great

19

benefit here, and I think Dr. Konstam alluded to

20

this, that I think there is definitely a

21

patient-provider discussion that needs to happen,

22

and a lot of individualization of therapy that is
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1

this right for you.
From the sponsor also, are there other

2
3

factors

4

and things that we know cause DKA, but there was

5

some conflict in data, I thought, where the FDA

6

said, for example, lower doses or higher doses of

7

insulin didn't make a difference, but the sponsor

8

said that higher doses were protective.

9

have a cutoff?

10

I know they mentioned female, and pump,

Do they

Did they look at unit per kilogram?

Did BMI make a difference?
So are there other factors that might

11
12

predict this is a good patient to treat with this

13

drug, or try at least, or this is a patient that

14

would be at high risk, and we shouldn't really be

15

doing this?

So I think that would helpful as well.

As far as the dose, I think there is a

16
17

benefit in the 400-milligram dose in terms of

18

weight and blood pressure, especially, and maybe

19

time in range, but there is an increased risk of

20

DKA.

21

looking at, I feel like just the 200 dose is

22

reasonable at this point.

And since that's the biggest risk that we're
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1

DR. WILSON:

Any comments from the FDA

2

before we adjourn, or any further discussion that

3

anybody feels we need to revisit?

4

DR. YANOFF:

No other comments other than

5

thank you all so much for the enlightening

6

discussion.

We really appreciate it.
Adjournment

7
8
9

DR. WILSON:
adjourned.

All right.

Panel members, any paper materials you

10

leave here will be disposed of.

11

your name badge.

12
13

We are now

Please recycle

Thank you.

(Whereupon, at 4:44 p.m., the meeting was
adjourned.)
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