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1

P R O C E E D I N G S

2

(9:02 a.m.)

3

Call to Order

4

DR. HERNANDEZ-DIAZ:

21

I would first like to

5

remind everyone to please mute your line when

6

you're not speaking.

7

press contact is Nathan Arnold.

8

phone number are currently displayed.

9

For media and press, the FDA
His email and

My name is Dr. Sonia Hernandez-Diaz, and I

10

will be chairing this meeting.

11

first day of the September 10-11, 2020 Joint

12

Meeting of the Drug Safety and Risk Management

13

Advisory Committee and the Anesthetic and Analgesic

14

Drug Products Advisory Committee to order.

15

Dr. Phil Bautista is the designated federal officer

16

for this meeting and will begin with introductions.

17
18

I will now call the

Introduction of Committee
DR. BAUTISTA:

Good morning.

My name is

19

Phil Bautista, and I am the designated federal

20

officer for this meeting.

21

please introduce yourself by stating your name and

22

your affiliation.

When I call your name,
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1

Dr. Griffin?

2

(No response.)

3

DR. BAUTISTA:

4

22

We'll come back to

Dr. Griffin.

5

Dr. Hernandez-Diaz?

6

DR. HERNANDEZ-DIAZ:

Good morning.

My name

7

is Dr. Hernandez Diaz, and I'm a

8

pharmacoepidemiologist and a professor of

9

epidemiology at the Harvard Chan School of Public

10

Health in Boston.

11

DR. BAUTISTA:

12

Dr. Hovinga?

13

DR. HOVINGA:

Thank you.

I'm Collin Hovinga.

I am

14

affiliated faculty with the University of Texas at

15

Austin, and I'm senior vice president for Institute

16

for Advanced Clinical Trials in Children, which is

17

a public-private partnership with the FDA.

18

DR. BAUTISTA:

19

I see that Dr. Griffin has returned.

20

Dr. Griffin, can you introduce yourself?

21

DR. GRIFFIN:

22

Thank you, Dr. Hovinga.

Yes.

This time, I won't press

my hang-up instead of unmute.
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1

professor of Health Policy, Emerita at Vanderbilt

2

University.

3

DR. BAUTISTA:

4

Dr. Meisel?

5

(No response.)

6

DR. BAUTISTA:

7

Dr. Reema Mehta?

8

DR. BUSCH:

9

Thank you.

I will return to Dr. Meisel.

DR. MEHTA:

Yes.

Hi.

Dr. Reema

Mehta from Pfizer, head of risk management and

10

safety surveillance research.

11

representative.

12

DR. BAUTISTA:

13

Dr. Nelson?

14

DR. NELSON:

I'm the industry

Thank you.

Good morning.

Lewis Nelson.

15

I'm a professor and chair of the Department of

16

Emergency Medicine at Rutgers New Jersey Medical

17

School in Newark, New Jersey.

18

the Division of Medical Toxicology there and senior

19

consultant to the New Jersey Poison Control Center.

I'm the director of

20

DR. BAUTISTA:

Great.

21

I'll return back to Dr. Meisel.

22

(No response.)
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DR. BAUTISTA:

Dr. Meisel, if you could

2

please introduce yourself?

3

DR. MEISEL:

This is Steve Meisel.

4

assistant director of medication safety for

5

M Health Fairview in Minneapolis.

6

DR. BAUTISTA:

7

Dr. Setoguchi?

8

DR. SETOGUCHI:

9
10
11
12

24

I am the

Thank you.

Hello.

Good morning.

Do

you hear me?
DR. BAUTISTA:

Yes.

Please go ahead and

introduce yourself.
DR. SETOGUCHI:

Sure.

My name is Soko

13

Setoguchi.

I'm a pharmacoepidemiologist and a

14

general internist, professor of medicine and

15

epidemiology at Rutgers University.

16

DR. BAUTISTA:

17

Dr. Goudra?

18

(No response.)

19

DR. BAUTISTA:

20

Dr. Higgins?

21

(No response.)

22

DR. BAUTISTA:

Thank you, Dr. Setoguchi.

We'll return to Dr. Goudra.

Dr. Higgins, if you could
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introduce yourself?

25

You're currently muted.

2

(No response.)

3

DR. BAUTISTA:

4

Dr. Horrow?

5

DR. HORROW:

We'll return to Dr. Higgins.

Yes.

Good morning.

I'm Jay

6

Horrow, and I'm a clinical lead in cardiovascular

7

drug development Bristol-Myers Squibb in New

8

Jersey, and I'm the industry representative for the

9

Anesthetic and Analgesic Drug Products Advisory

10

Committee.

11

DR. BAUTISTA:

Thank you. Dr. Horrow.

12

Dr. Goudra, if you're available, can you

13

please introduce yourself?

14

DR. GOUDRA:

15

Basavana Goudra,

anesthesiologist at Penn Medicine.

16

DR. BAUTISTA:

17

DR. JOWZA:

Hi.

Next, Dr. Jowza?
Good morning.

My name is

18

Maryam Jowza.

I'm an assistant professor of

19

anesthesiology and pain management at University of

20

North Carolina.

21

DR. BAUTISTA:

22

DR. McAULIFFE:

Dr. McAuliffe?
Hi.

Good morning.
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1

Maura McAuliffe.

I'm a professor of nursing and

2

director of the Nurse Anesthesia Program at East

3

Carolina University in Greenville, North Carolina.

4

DR. BAUTISTA:

5

DR. SHOBEN:

Dr. Shoben?
Good morning.

I'm Abby Shoben.

6

I'm an associate professor of biostatistics at Ohio

7

State.

8

DR. BAUTISTA:

9

Dr. Sprintz?

10

DR. SPRINTZ:

Thank you.

Hi.

I'm Michael Sprintz.

I'm

11

boarded in addiction medicine, pain medicine, and

12

anesthesiology, and also been in recovery for

13

almost 20 years, personally.

14

assistant professor at University of Texas Health

15

Science Center and CEO Sprintz Center for Pain and

16

Recovery in Shenandoah, Texas.

17

DR. BAUTISTA:

18

DR. URMAN:

I'm a clinical

Dr. Urman?

Rich Urman, anesthesiologist at

19

Brigham and Women's Hospital in Boston,

20

Massachusetts.

21

DR. BAUTISTA:

22

DR. ZAAFRAN:

Dr. Zaafran?
Good morning.
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1

president of the Texas Medical Board, vice-chair of

2

the U.S. Anesthesia Partners' Clinical Governance

3

board for the Gulf Coast.

4

DR. BAUTISTA:

We'll go back to Dr. Higgins.

5

If you're available, can you please introduce

6

yourself?

7
8
9

DR. HIGGINS:

Dr. Jennifer Higgins, the

consumer representative to AADPAC.
DR. BAUTISTA:

10

Dr. Zacharoff?

11

DR. ZACHAROFF:

Thank you.

Hi.

Good morning.

My name

12

is Kevin Zacharoff, and my expertise is in

13

anesthesiology and pain medicine.

14

and clinical instructor and course director of pain

15

and addiction at the Renaissance School of Medicine

16

at Stony Brook University.

17

DR. BAUTISTA:

18

Dr. Amirshahi?

19

DR. AMIRSHAHI:

I am a faculty

Good morning.

Thank you, Dr. Zacharoff.

Good morning.

My name is

20

Maryann Amirshahi.

I'm an associate professor of

21

emergency medicine at Georgetown University.

22

practice at MedStar Washington Hospital Center, and
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1

I'm also a medical toxicologist for the National

2

Capital Poison Center.

3

DR. BAUTISTA:

4

DR. BATEMAN:

Dr. Bateman?
Good morning.

Brian Bateman.

5

I'm the chief of obstetric anesthesia at Brigham

6

and Women's Hospital and an associate professor at

7

Harvard Medical School.

8

DR. BAUTISTA:

9

(No response.)
DR. BAUTISTA:

10

Dr. Coffin?

Dr. Coffin, you are currently

11

muted.

If you could please unmute yourself and

12

introduce yourself into the record.

13

(No response.)

14

DR. BAUTISTA:

15

We'll come back to Dr. Coffin

in a bit.

16

Dr. Davis?

17

DR. DAVIS:

My name is Alex Davis.

I'm a

18

decision scientist and associate professor in the

19

Department of Engineering and Public Policy at

20

Carnegie Mellon University.

21

DR. BAUTISTA:

22

Dr. Follmann?

Thank you.
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DR. FOLLMANN:

Yes.

29

My name is Dean

2

Follmann.

I'm head of biostatistics at the

3

National Institute of Allergy and Infectious

4

Disease, and I got my PhD at Carnegie Mellon

5

University.

6

DR. BAUTISTA:

7

DR. GREEN:

Dr. Green?

Hello.

I'm Traci Green.

I'm an

8

epidemiologist and professor at the Heller School

9

for Social Policy and Management, and I'm the

10

director of the Opioid Policy Research

11

Collaborative at Brandeis University.

12

DR. BAUTISTA:

13

(No response.)

14

DR. BAUTISTA:

Dr. Kertesz?

Dr. Kertesz, you are

15

currently muted.

Would you please unmute yourself

16

and state your name for the record?

17

(No response.)

18

DR. BAUTISTA:

19

Dr. Kertesz in a bit.

20

Dr. Krebs?

21

DR. KREBS:

22

We'll come back to

Good morning.

Erin Krebs.

chief of general internal medicine and a health
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1

services researcher at the Minneapolis VA and

2

professor of medicine at the University of

3

Minnesota.

4

DR. KERTESZ:

This is Dr. Kertesz.

I

5

apparently was in a mute state.

6

medicine at University of Alabama at Birmingham

7

School of Medicine and a physician in internal

8

medicine and in addiction medicine.

9
10

DR. BAUTISTA:

I'm a professor of

Thank you, Dr. Kertesz.

Dr. Coffin, if you're back online, can you

11

please state your name for the record and introduce

12

yourself?

13

DR. COFFIN:

Yes.

I was also muted.

14

Phillip Coffin.

I'm an addiction medicine,

15

internal medicine, and infectious disease physician

16

and director of substance-use research at the San

17

Francisco Department of Public Health at University

18

of California, San Francisco.

19

DR. BAUTISTA:

Dr. Dermot Maher, can you

20

please introduce yourself?

21

DR. MAHER:

22

I am Dermot Maher.

I'm an

assistant professor at Johns Hopkins School of
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1

Medicine in the Department of Anesthesiology and

2

Pain Medicine.
DR. BAUTISTA:

3

Let's go back Dr. Gordon.

4

you're on the line, can you please introduce

5

yourself?
DR. GORDON:

6

Good morning.

If

My name is Adam

7

Gordon.

I'm a professor of medicine and psychiatry

8

at the University of Utah and also the chief of

9

addiction medicine at the Salt Lake City VA Health

10

Care System, an internist and addiction medicine

11

provider.

12

DR. BAUTISTA:

Dr. Marshall?

13

DR. MARSHALL:

Good morning everyone.

My

14

name is Brandon Marshall.

15

professor in epidemiology at the Brown School of

16

Public Health in Providence, Rhode Island.

17

DR. BAUTISTA:

18

MR. O'BRIEN:

I'm an associate

Mr. Joe O'Brien?
Yes.

This is Joe O'Brien.

19

am president and CEO of the National Scoliosis

20

Foundation, Stoughton, Massachusetts.

21

patient who has had six spinal fusions for my

22

scoliosis.
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1

DR. BAUTISTA:

Dr. Zibbell?

2

DR. ZIBBELL:

3

name is Jon Zibbell.

4

scientist in the Behavioral Health Research

5

Division at RTI International in Atlanta, Georgia.

6

I'm also a visiting professor of anthropology and

7

human health at Emory University.

Good morning, everybody.

I'm a senior public health

8

DR. BAUTISTA:

9

I'll now hand it back to you, Dr. Sonia

10

My

Thank you.

Hernandez-Diaz.

11

DR. HERNANDEZ-DIAZ:

Yes, thank you.

12

For topics such as those being discussed at

13

this meeting, there are often a variety of

14

opinions, some of which are quite strongly held.

15

Our goal is that this meeting will be a fair and

16

open forum for discussion of these issues and that

17

individuals can express their views without

18

interruption.

19

individuals be allowed to speak into the record

20

only if recognized by the chairperson.

21

forward to a productive meeting.

22

Thus, as a gentle reminder,

We look

In the spirit of the Federal Advisory
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Committee Act and the Government in the Sunshine

2

Act, we ask that advisory committee members take

3

care that their conversations about the topic at

4

hand take place in the open forum of the meeting.

5

We're aware that members of the media are anxious

6

to speak with the FDA about these proceedings,

7

however, FDA will refrain from discussing the

8

details of this meeting with the media until its

9

conclusion.

Also, the committee is reminded to

10

please refrain from discussing the meeting topic

11

during breaks or lunch.

12
13
14

Thank you.

Now, Dr. Phil Bautista will read the
Conflict of Interest Statement for the meeting.
Conflict of Interest Statement

15

DR. BAUTISTA:

16

The Food and Drug Administration is

17

convening today's joint meeting of the Drug Safety

18

and Risk Management Advisory Committee and the

19

Anesthetic and Analgesic Drug Products Advisory

20

Committee under the authority of the Federal

21

Advisory Committee Act of 1972.

22

Hi.

This is Phil Bautista.

With the exception of the industry
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representatives, all members and temporary voting

2

members of the committee are special government

3

employees, SGEs, or regular federal employees from

4

other agencies and are subject to the federal

5

conflict of interest laws and regulations.

6

The following information on the status of

7

these committees' compliance with the federal

8

ethics and conflict of interest laws, covered by

9

but not limited to those found at 18 U.S.C.

10

Section 208, is being provided to the participants

11

in the meeting and to the public.

12

FDA has determined that members and

13

temporary voting members of these committees are in

14

compliance with federal ethics and conflict of

15

interest laws.

16

Congress has authorized FDA to grant waivers to

17

SGEs and regular federal employees who have

18

potential financial conflicts when it is determined

19

that the agency's need for a SGE's services

20

outweighs his or her potential financial conflict

21

of interest, or when the interest of a regular

22

federal employee is not so substantial as to be

Under 18 U.S.C. Section 208,
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deemed likely to affect the integrity of the

2

services which the government may expect from the

3

employee.

4

Related to the discussions of today's

5

meeting, members and temporary voting members of

6

these committees have been screened for potential

7

financial conflicts of interest of their own as

8

well as those imputed to them, including those of

9

their spouses or minor children and, for the

10

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

11

These interests may include investments;

12

consulting; expert witness testimony; contracts,

13

grants, C-R-A-D-As; teaching, speaking, writing;

14

patents and royalties; and primary employment.

15

Today's agenda involves a discussion of the

16

results of required postmarketing studies 3051-1,

17

3051-2, 3051-3, and 3051-4, that evaluated the

18

effect of the reformulation of OxyContin, or

19

oxycodone hydrochloride extended-release tablets,

20

manufactured by Purdue Pharma L.P., NDA 022272, on

21

abuse, misuse, and fatal and non-fatal overdose

22

associated with OxyContin.
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The committees will discuss whether these

2

studies in concert with other information from the

3

published literature have demonstrated that the

4

reformulated OxyContin product has resulted in a

5

meaningful reduction in these outcomes.

6

committees will also discuss the broader public

7

health impact of OxyContin's reformulation.

The

8

This is a particular matters meeting during

9

which specific matters related to Purdue's NDA will

10

be discussed.

11

meeting and all financial interest reported by the

12

committee members and temporary voting members, no

13

conflict of interest waivers have been issued in

14

connection with this meeting.

15

transparency, we encourage all standing members and

16

temporary voting members to disclose any public

17

statements that have been made concerning the

18

product at issue.

19

Based on the agenda for today's

To ensure

With respect to the FDA's invited industry

20

representatives, we would like to disclose that

21

Drs. Jay Horrow and Reema Mehta are participating

22

in this meeting as non-voting industry
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1

representatives, acting on behalf of regulated

2

industry.

3

this meeting is to represent industry in general

4

and not any particular company.

5

employed by Bristol-Myers Squibb and Dr. Mehta is

6

employed by Pfizer.

7

Drs. Horrow's and Dr. Mehta's role at

Dr. Horrow is

With regards to the FDA's guest speaker, the

8

agency has determined that the information to be

9

provided by the speaker is essential.

The

10

following interests are being made public to allow

11

the audience to objectively evaluate any

12

presentation and/or comments made by the speaker.

13

Dr. Nabarun Dasgupta has acknowledged

14

receiving a research contract and/or grant for the

15

following study, U.S. FDA HHSF223201810183C,

16

Methodological Advances in Evaluating

17

Abuse-Deterrent Opioid Analgesics.

18

acknowledged being a principal investigator or a

19

co-principal investigator for the study U.S.

20

CDC 1R01CE003009001100, Evaluation of State

21

Mandated Acute and Post-Surgical Pain-Specific

22

Opioid-Prescribing Guidelines.
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In addition, Dr. Dasgupta has acknowledged

2

consulting fees with Carrum Health, a technological

3

company in South San Francisco, California on

4

COVID-related matters.

5

being a scientific advisor to the RADARS System at

6

the Denver Health and Hospitals in Denver,

7

Colorado.

8
9

He's also acknowledged

Dr. Dasgupta also serves on the Scientific
Advisory Board of the RADARS System, advising on

10

general epidemiology methods.

11

advised that the RADARS System has no knowledge or

12

involvement in this presentation.

13

speaker, Dr. Dasgupta will not participate in

14

committee deliberations, nor will he vote.

15

Dr. Dasgupta has

As a guest

We would like to remind members and

16

temporary voting members that if the discussions

17

involve any other product or firm not already

18

listed in the agenda for which an FDA participant

19

has a personal or imputed financial interest, the

20

participants need to exclude themselves from such

21

involvement, and their exclusion will be noted for

22

the record.

FDA encourages all other participants
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to advise the committees of any financial

2

relationships that they may have had with the firm

3

at issue.

39

Thank you.

4

DR. HERNANDEZ-DIAZ:

Thank you.

5

We will proceed with the FDA opening remarks

6

from Dr. Patrizia Cavazzoni, the acting director of

7

the Center for Drug Evaluation and Research.

8
9

FDA Opening Remarks - Patrizia Cavazzoni
DR. CAVAZZONI:

Welcome, and thank you for

10

taking the time to join us for this important

11

two-day meeting.

12

Meeting of the Drug Safety and Risk Management and

13

the Anesthetic and Analgesic Drug Products Advisory

14

Committees to discuss the results of the long

15

awaited, FDA-required, postmarketing studies of

16

OxyContin abuse-deterrent formulation or ADF.

17

We have convened this Joint

OxyContin was reformulated with the goal to

18

limit abuse of the product by unintended routes

19

such as intranasal or intravenous administration.

20

We are looking to understand whether this product

21

reformulation had the predicted effect on its abuse

22

via these routes.

We're also asking the committees
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1

to discuss the broader public health impact, both

2

positive and negative, of OxyContin reformulation

3

within the complex of the evolving landscape of

4

opioid use, abuse, addiction, and overdose.

5

FDA's regulatory decisions relating to

6

opioids are guided by our goal to protect and

7

advance public health.

8

involves ensuring that safe and effective therapies

9

are available to meet the medical needs of people

Achieving this goal

10

living with pain, maximizing the safety of those

11

products, and conveying accurate information that

12

can enable the public to make informed,

13

evidence-based decisions about the use of these

14

products.

15

FDA also has an imperative to make positive

16

contributions to address the public health crisis

17

of addiction and overdose involving opioids.

18

broader public health lens is reflected in our

19

recent draft guidance on Considerations for

20

Benefit-Risk Assessment of Opioid Analgesic Drugs

21

and will be reflected in the presentations that you

22

will hear over the next two days.
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While recognizing that ADF technology cannot

1
2

make an opioid analgesic abuse-proof or

3

non-addictive, FDA has supported ADF development as

4

one of many strategies intended to mitigate the

5

harms associated with prescription opioid abuse

6

while maintaining access to opioid analgesics for

7

patients who need them.
This meeting is about understanding the

8
9

postmarket experience of a single product.

It is

10

not a referendum on FDA's policies on

11

abuse-deterrent formulations in general, as each

12

ADF product is different.

13

your input on the interpretation of these

14

postmarketing studies will help inform our

15

understanding of the impact of these types of

16

interventions as the opioid crisis continues to

17

evolve.

18

However, we do hope that

Effectively addressing this continuing

19

crisis will require multiple interventions and many

20

stakeholders working together in a coordinated

21

fashion.

22

efforts, including education of healthcare

FDA continues to support other critical
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1

professionals on pain management and safe opioid

2

prescribing practices; developing effective

3

non-addictive products for the treatment of pain,

4

as well as therapies for substance-use disorder;

5

and encouraging the availability and use of

6

overdose reversal medications.
We appreciate your joining us for this

7
8

important meeting and look forward to a fruitful

9

two days of discussion.
DR. HERNANDEZ-DIAZ:

10
11

Thank you,

Dr. Cavazzoni.

12

DR. BAUTISTA:

Thank you, Dr. Cavazzoni.

13

We're going to take a moment to let the FDA

14

staff introduce themselves first.

15

Dr. Judy Staffa.
DR. STAFFA:

16

We'll start with

Good morning.

My name is Judy

17

Staffa.

I'm the associate director for Public

18

Health Initiatives in the Office of Surveillance

19

and Epidemiology, in the Center for Drugs at FDA.

20

DR. BAUTISTA:

Dr. McAninch?

21

DR. McANINCH:

Hi.

22

This is Jana McAninch.

I'm the senior medical epidemiologist for the
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1

non-medical use team in the Division of

2

Epidemiology in the Office of Surveillance and

3

Epidemiology.

4

DR. BAUTISTA:

5

(No response.)

6

DR. BAUTISTA:

Dr. Roca?

Dr. Roca, if you could please

7

unmute yourself and introduce yourself into the

8

record.
(No response.)

9
10

DR. BAUTISTA:

11

Dr. Lloyd?

12

DR. LLOYD:

Hi.

We'll come back to Dr. Roca.

Good morning.

Josh Lloyd,

13

medical officer team leader for the controlled

14

substance staff, FDA.

15

DR. ROCA:

16

This is Dr. Roca.
DR. BAUTISTA:

17
18
19
20
21
22

Are you able to hear me now?

Hi, Dr. Roca.

We can hear

you.
DR. ROCA:

Yes.

I was muted on your side.

I apologize.
My name is Rigoberto Roca.

I'm the division

director for the Division of Anesthesiology,
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1

Addiction Medicine, and Pain Medicine in the Office

2

of Neuroscience.

3

DR. BAUTISTA:

Thank you, Dr. Roca.

4

Lieutenant Commander Liberatore?

5

LCDR LIBERATORE:

Hi.

This is Lieutenant

6

Commander Mark Liberatore.

7

officer in the United States Public Health Service,

8

and I am the deputy director for safety here at the

9

Division of Anesthesiology, Addiction Medicine, and

10

I'm a pharmacist

Pain Medicine.

11

DR. BAUTISTA:

12

(No response.)

13

DR. BAUTISTA:

Dr. Calderon?

Dr. Calderon, if you're

14

available, could you please unmute yourself and

15

state your name for the record?

16

DR. CALDERON:

Good morning.

17

Silvia Calderon.

18

the controlled substance staff, CDER.

My name is

I am a senior pharmacologist in

19

DR. BAUTISTA:

20

DR. ZHAO:

Hi.

Dr. Zhao?
Good morning.

My name is

21

Yuequin Zhao.

I'm a mathematical statistician team

22

leader, Division of Biometrics VII in the Office of

A Matter of Record
(301) 890-4188

FDA DSaRM-AADPAC

1

September 10 2020

45

Biostatistics.

2

DR. BAUTISTA:

Thank you, everybody.

3

I'll now hand it back to the chairperson.

4

DR. HERNANDEZ-DIAZ:

5

We will now hear from Dr. Judy Staffa from

Thank you.

6

the Office of Surveillance and Epidemiology,

7

followed by presentations from the FDA.

8
9

OSE Introductory Remarks - Judy Staffa
DR. STAFFA:

Good morning.

I would like to

10

join Dr. Cavazzoni in thanking all of you for

11

taking the time to join us for this very important

12

meeting.

13

Purdue's postmarketing required studies, or PMRs,

14

on the effectiveness of OxyContin's abuse-deterrent

15

formulation, or ADF, in reducing abuse and overdose

16

associated with this product.

We will be discussing the results of

17

As mentioned previously, we will also be

18

discussing what we know about the broader public

19

health impact of OxyContin ADF, but not that of

20

other approved ADF products at this time.

21
22

Given the broad and complex nature of the
topic we are tackling, we have a number of
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1

presentations from FDA, Purdue, and two invited

2

guest speakers to inform your discussions tomorrow

3

afternoon, along with the input we will receive

4

during the open public hearing tomorrow.

5

We will begin with a refresher on the

6

experimental evidence that supported the labeling

7

of the reformulated OxyContin as a product expected

8

to deter abuse by the intranasal and injection

9

routes and the regulatory history surrounding the

10

four PMRs, whose results will be a focal point of

11

the committees' discussions tomorrow.

12

Dasgupta, an experienced academic researcher in

13

this area, will review some of the key scientific

14

challenges in epidemiologic studies assessing ADF

15

effectiveness.

16

Dr. Nab

As many of you have heard from us before,

17

evaluating the impact of ADFs in the community

18

beyond controlled laboratory settings is a

19

relatively new science with limited available data

20

and little scientific consensus on standard

21

methodological approaches.

22

to the prespecified primary analyses you are

Therefore, in addition
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1

accustomed to seeing presented, you will also hear

2

about multiple modeling approaches and sensitivity

3

analyses that were agreed upon to try to address

4

some of these challenges.

5

Office of Biostatistics will walk you through the

6

rationale behind this strategy.

7

Dr. Hana Lee from our

Conducting these studies has been Purdue's

8

responsibility, with scientific input and oversight

9

from FDA epidemiologists and statisticians who

10

approved the final study protocols as a routine

11

part of the PMR regulatory process.

12

to be clear, FDA reviewers do not participate as

13

co-investigators in any PMR studies; rather they

14

review the data and develop their own

15

interpretation of the findings, which you will hear

16

after you hear Purdue's interpretation of their

17

findings.

However, just

18

To inform your discussion of the public

19

health impacts of this product, Dr. Sara Eggers

20

from FDA's Decision Support and Analysis team will

21

share our public health systems approach, as

22

applied to ADFs, as a framework for thinking about
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potential positive and negative impacts on the

2

overall opioid crisis.

3

Tomorrow, Dr. Wilson Compton from the

4

National Institute on Drug Abuse, or NIDA, will

5

review the evolution of the opioid crisis over time

6

as a context for discussions of how OxyContin ADF

7

fits into this larger picture.

8
9

FDA epidemiologists will also share the
results of their review of the published

10

epidemiologic literature on the effectiveness and

11

broader public health impacts of OxyContin ADF to

12

supplement the four PMR studies and further inform

13

the committees' discussion.

14

overall scientific lead for this meeting, will then

15

describe the FDA review team's approach and

16

summarize their conclusions based on the totality

17

of the evidence.

18

for these two days is quite packed.

Dr. Jana McAninch, our

So needless to say, our agenda

19

Before we begin the scientific talks, I

20

would like to comment about the language used in

21

the presentations you will hear from FDA during

22

this meeting.

As was the case in the briefing
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1

document, FDA frequently uses the term "abuse" when

2

discussing data related to reformulated OxyContin.

3

As is reflected in our 2015 guidance document on

4

Evaluating and Labeling ADF Products, FDA considers

5

abuse to refer to the intentional non-therapeutic

6

use of a drug product or substance, even once, to

7

achieve a desired psychological or physiological

8

effect.

9

We recognize, though, that some language can

10

perpetuate stigma and negative bias toward

11

individuals with substance-use disorders and can

12

create barriers to effective treatment.

13

example, the term "abuse" has been identified by

14

NIDA as having a high association with negative

15

judgments and punishment.

16

For

The term "abuse" is used in our

17

presentations and discussions in this meeting to

18

describe a specific behavior that confers a risk of

19

adverse health outcomes.

20

imply moral judgment.

21

the public to know that FDA is committed to

22

reducing stigma, expanding therapeutic options, and

It is not intended to

I want committee members and
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1

ensuring access to evidence-based treatment for

2

individuals with substance-use disorders.

3

Finally, on a practical note, I would like

4

to alert you to the different processes that the

5

FDA folks will be using today and tomorrow to

6

internally confer when needed, particularly when

7

addressing questions from the committees.

8

Phil Bautista, and the rest of our advisory

9

committee staff have done a truly amazing job of

Our DFO,

10

harnessing technology to allow us to still have

11

public meetings like this, and I would like to

12

acknowledge their around-the-clock support

13

throughout the process of planning and executing

14

this virtual meeting.

15

However, we have a large group of

16

multidisciplinary scientists and leadership across

17

the Center for Drugs involved in this meeting, and

18

therefore there may be slight delays in our

19

responses as we confer virtually to make sure we

20

identify the right respondent to your question.

21

thank you in advance for your patience as we all

22

learn together how to make this work.
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Thanks for your attention, and now I would

2

like to introduce Dr. Silvia Calderon from our

3

controlled substance staff, who will start us off

4

with a refresher on the experimental evidence that

5

supported OxyContin ADF's labeling.

6
7

Thank you.

FDA Presentation - Silvia Calderon
DR. CALDERON:

Good morning.

My name is

8

Silvia Calderon.

I am a senior pharmacologist in

9

the controlled substance staff at the Center

10

Director's Office in the Center for Drug Evaluation

11

and Research, CDER.

12

overview of the studies conducted to evaluate the

13

potential abuse-deterrent properties of

14

reformulated OxyContin.

15

I will be providing a brief

I will be presenting a timetable of outlying

16

FDA actions, which include interactions with the

17

sponsor and a brief description of the data

18

collected:

19

pharmacokinetic studies, and in the human abuse

20

potential or likeability study conducted with

21

reformulated OxyContin.

22

in vitro laboratory studies,

As shown in this timetable, the work on the
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1

reformulation of OxyContin started before 2008 and

2

extended for several years.

3

reformulation was submitted in November 2007.

4

goal of the reformulation was to develop a safer

5

product that will retain the extended-release

6

properties upon simple manipulation.

The NDA for the
The

After receiving a complete response letter

7
8

in October 2008 that followed an advisory

9

committee, the sponsor resubmitted the NDA in March

10

2009, and the reformulation was approved in April

11

2010, however with no label claims.

12

included description of abuse-deterrent studies was

13

not approved until April 2013.

Labeling that

Early in the development of abuse-deterrent

14
15

formulations, FDA recognized the need to develop

16

testing methodologies for the assessment of the

17

deterrent properties of opioid formulations.

18

Towards this end, FDA interacted with Purdue and

19

other sponsors developing abuse-deterrent

20

formulations, consulted with advisory committees,

21

and relied on the expertise of several groups in

22

CDER.
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These efforts culminated with the

2

publication of the draft guidance for industry on

3

the Evaluation and Labeling of Abuse-Deterrent

4

Opioids in January 2013, which was later finalized

5

in April 2015.

6

evaluated based on scientific principles which are

7

still relevant today and that were outlined in the

8

draft 2013 and final 2015 FDA guidance on the

9

evaluation and labeling of abuse-deterrent opioids.

10

Reformulated OxyContin was

FDA recognizes that the science of abuse

11

deterrence is relatively new and recognizes that as

12

new formulation technologies are developed, the

13

methodologies for evaluating those technologies are

14

evolving.

15

formulations are expected to deter abuse and are

16

not abuse-proof, as they can be taken orally and

17

may not eliminate completely the use by intranasal

18

or intravenous routes.

19

We recognize that abuse-deterrent

Reformulated OxyContin was evaluated in

20

comparison to original OxyContin, and it was

21

reformulated to include excipients that function as

22

physical and chemical barriers to crushing,
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limiting drug release upon mechanical manipulation.

2

Thus, as it is outlined in the FDA guidance, the

3

abuse-deterrent properties of reformulated

4

OxyContin were evaluated in a phased or category

5

approach.

6

The first category, category 1, consisted of

7

in vitro manipulation and extraction studies aimed

8

to evaluate the ease with which abuse-deterrent

9

features of the reformulation could be defeated or

10

partially compromised under experimental

11

conditions.

12

These studies were followed by

13

pharmacokinetic studies, or category 2 studies,

14

designed to understand the in vivo properties of

15

the reformulation by comparing the pharmacokinetic

16

profiles of the manipulated and intact

17

reformulation to manipulated and intact original

18

formulation.

19

54

The third category of studies consisted of

20

evaluating the abuse potential or likeability of

21

the manipulated reformulation relative to

22

manipulated original OxyContin, a positive control,
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1

and placebo in an intranasal human abuse potential

2

study.

3

drug, reformulated OxyContin in our case, is

4

manipulated under conditions identified in the

5

category 1 studies that most efficiently yielded a

6

sample for insufflation.

7

In general, in these studies, the test

For safety reasons, human abuse potential

8

studies are not conducted for the intravenous route

9

because subjects will have to be administered a

10

manipulated form the formulation that would contain

11

excipients and likely other impurities.

12

evaluating the abuse-deterrent properties of a

13

formulation through the intravenous route, we rely

14

on results from category 1 studies.

15

Thus, for

The first three categories are commonly

16

described as premarket studies because these

17

studies assess the abuse-deterrent properties of

18

the formulation under experimental and clinical

19

control conditions.

20

studies are predicted of the expected effects of

21

the abuse-deterrent formulation on the way it could

22

be abused once reaching the general population.

However, we believe that these
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Category 4 studies, or postmarket studies, will be

2

the topic for discussion over the next

3

presentations.

4

Category 1 studies evaluated in vitro the

5

ease with which the potential deterrent properties

6

of the reformulation could be defeated relative to

7

the original formulation.

8

extended-release properties of the original

9

formulation were easily defeated, the goal of the

Because the

10

reformulation was to have a safer product that

11

could retain a degree of its extended-release

12

properties after dissolution or extraction of the

13

physically manipulated tablets.

14

I will now go in detail over the data

15

collected in these studies, however, I want to

16

point out that these studies in general are

17

extensive, as they evaluate the effects of many

18

experimental variables.

19

In summary, as indicated in the boxed text,

20

in vitro studies showed that the reformulation

21

represented an improvement over the original

22

formulation in that it retained its controlled
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properties upon simple manipulation and showed that

2

when compared to the original formulation, the

3

physicochemical properties of the reformulation

4

were expected to make abuse by injection more

5

difficult.

6

As I briefly mentioned before,

7

pharmacokinetic studies evaluated the in vivo

8

properties of the reformulation and, as summarized

9

in the boxed text, demonstrated that while

10

reformulated OxyContin was as bioavailable as the

11

original formulation, the reformulation was more

12

resistant to some forms of manipulation, such as

13

crushing when taken orally.

14

When taking intranasally, crush reformulated

15

OxyContin has a delayed Tmax and a lower Cmax than

16

original OxyContin.

17

Cmax values have been suggested to be associated

18

with reduced liking, however, no quantitative link

19

has been established for this association.

20

57

Longer Tmax values and lower

An intranasal human abuse potential study

21

was conducted in healthy volunteers with a prior

22

history of recreational use of opioids to evaluate
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1

the potential for which the properties of crushed

2

reformulated OxyContin reduced the likeability of

3

the product when taken by the intranasal route.

4

This study was a randomized, double-blind,

5

placebo and positive control study in which

6

subjects insufflated single doses of coarsely and

7

finely crushed reformulated OxyContin; coarsely

8

crushed original OxyContin; active pharmaceutical

9

ingredient or API powder; and placebo.

Drug liking

10

was one of the primary measures and liking scores

11

were measured on a bipolar drug-liking visual

12

analog scale.

13

When insufflated, finely and coarsely

14

crushed reformulated OxyContin had lower liking

15

scores than original OxyContin and the API.

16

consistent with the fact that abuse-deterrent

17

formulations are not abuse-proof, the reformulation

18

was still liked more than placebo.

19

Though

As summarized in the boxed text, data from

20

the intranasal human abuse potential study, along

21

with data from in vitro studies, demonstrated that

22

reformulated OxyContin has properties expected to
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reduce the intranasal abuse of the reformulation.
In summary, data from premarket studies

3

predicted that the properties of reformulated

4

OxyContin could be expected to result in a

5

reduction of the abuse of the formulation when

6

compared to the original formulation.

7

the drug abuse and dependence section of the

8

OxyContin label describes the risks specific to the

9

abuse of OxyContin, provides a description and

Currently,

10

findings of the category 1, 2, and 3 studies, and

11

summarizes the findings as shown in this slide.

12

Thank you for your attention, and I will

13

introduce the next speaker, Lieutenant Commander

14

Mark Liberatore.

15

FDA Presentation - Mark Liberatore

16

LCDR LIBERATORE:

Thank you.

17

Good morning, everybody.

My name is

18

Lieutenant Commander Mark Liberatore, and I'm a

19

pharmacist officer in the United States Public

20

Health Service.

21

safety here at FDA's Division of Anesthesiology,

22

Addiction Medicine, and Pain Medicine, also known

I am the deputy director for
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as DAAP.
Over the next few minutes, I will be

3

providing some of the background and regulatory

4

history of the OxyContin postmarketing

5

requirements.

6

subject of this two-day advisory committee meeting.

7

My presentation will cover a timeline of events,

8

spanning approximately the last 10 years.

9

The results of these studies are the

I'll start back at the approval of what is

10

called the reformulated version of OxyContin and

11

discuss some of the actions that took place in the

12

years after approval.

13

circumstances leading to the cancellation of the

14

July 2015 advisory committee meeting.

15

touch on CDER's analysis of the studies at that

16

point, then I'll finish by discussing the

17

postmarketing requirements, known as PMRs, from our

18

March 2016 letter through to today.

19

I'll then cover the

I'll briefly

The need for real-world epidemiological

20

studies was discussed during the original

21

submission of the NDA.

22

OxyContin was not approved in its first cycle, and

The reformulated version of
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the details of these needed studies were outlined

2

in the December 2009 complete response letter.
After resubmission of the NDA and following

3
4

FDA review, the new drug application for the

5

reformulated version of OxyContin was approved on

6

April 5, 2010.

7

authority under The Food and Drug Administration

8

Amendments Act of 2007, the FDA required the

9

applicant to, quote, "conduct epidemiological

In the approval letter, citing its

10

studies to address whether the changes made to

11

OxyContin result in a decrease in misuse and abuse,

12

and their consequences:

13

death."

14

addiction, overdose, and

Worth noting, the Act was also invoked to

15

require that OxyContin be approved with its own

16

risk evaluation and mitigation strategy, or REMS,

17

which includes the Dear Healthcare Provider letter,

18

provider training, and a medication guide.

19

OxyContin became part of the extended-release and

20

long-acting opioid analgesics REMS in July 2012,

21

and as of September 2018, OxyContin, as well as all

22

other opioid analgesics intended for use in the
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1

outpatient setting, is part of the shared system

2

opioid analgesics REMS.
Following approval of the new NDA in April

3
4

2010, Purdue stopped marketing the original

5

formulation from the original NDA.

6

clarification, though the product was,

7

quote/unquote, "reformulated," Purdue submitted a

8

separate new drug application for this new product

9

and started shipping the reformulated product under

For regulatory

10

the new NDA.

11

product and the reformulated product are two

12

separate NDAs.

13

because of what I will talk about on the next

14

slide.

15

So just to be clear, the original

This is important to understand

Sticking to the timeline, though, and in

16

reference to the required postmarketing studies, an

17

advisory committee meeting was held in October 2010

18

to discuss study design and methodology; then in

19

September 2012, Purdue submitted a supplement,

20

supplement number 14, to the NDA of the

21

reformulated product to change the drug abuse and

22

dependence section of labeling.
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In April 2013, FDA took two important

1
2

actions.

One related to each, the reformulated NDA

3

and the original NDA.

4

Supplement 14 for the reformulated OxyContin, which

5

provided for updated labeling, stating that the

6

product has physical and chemical properties that

7

were expected to make abuse via injection difficult

8

and expected to reduce abuse via the intranasal

9

route.

First, FDA approved

This decision was based on data that

10

demonstrated this new tablet was difficult to

11

crush, break, or dissolve.
Soon after, FDA determined that the benefits

12
13

of original OxyContin no longer outweighed its

14

risks.

15

withdrawn for reasons of safety, thereby blocking

16

the approval of any generic products referencing

17

the original formulation of OxyContin.

18

formulations provided the same benefit, FDA

19

determined that the original formulation posed an

20

increased potential for abuse by certain routes

21

when compared to the reformulated product.

22

FDA determined that the original NDA was

Though both

From here forward, I will only be talking
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1

about the reformulated product.

2

October 2014, Purdue submitted the supplement,

3

supplement number 26, proposing to add new labeling

4

describing the abuse-deterrent effect of the

5

product.

6

scheduled for July 7 and 8, 2015.

7

At the end of

An advisory committee meeting was

On June 22, 2015, in the same way the

8

panelists and the company received material for

9

today's meeting, CDER provided materials to the

10

committee members and to the company.

11

receiving the briefing package, Purdue contacted

12

FDA, and on June 29, 2015, Purdue requested to

13

withdraw supplement 26.

14

After

With no supplement to discuss, FDA was left

15

with no choice but to cancel the meeting scheduled

16

for July 2015.

17

discussion of results.

18

submitted by Purdue, and outside of the PMRs we are

19

here to discuss today, no other study results

20

regarding the abuse-deterrent properties of

21

OxyContin have been submitted to the agency.

22

Thus, there has been no public
No new supplement has been

In the background package for that 2015
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1

meeting, CDER shared their review of the studies,

2

which were not adequate to fulfill the PMRs but

3

helped clarify what analyses were needed in order

4

to provide the necessary data.

5

that original set of studies was that they did not

6

adequately evaluate the impact of the reformulated

7

product on the risk of overdose and death;

8

therefore, FDA determined that an additional study

9

would be needed to fulfill the postmarketing

One shortfall of

10

obligations originally required in the April 2010

11

approval letter.
The following spring on March 30, 2016, the

12
13

division issued a letter formalizing the

14

postmarketing requirement studies with new

15

descriptions and milestone dates.

16

studies, three that were already underway based on

17

efforts taken by Purdue in response to the April

18

2010 approval letter, plus one additional study

19

that enhanced efforts to assess the impact of the

20

reformulation on the outcomes of overdose and

21

death.

22

call it, is number 3051.

FDA issued four

For reference, the PMR set number, as we
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The study descriptions were posted to FDA's

1
2

public-facing website, which is our practice for

3

all PMRs, and they first appeared on the site in

4

July 2016.

5

did not discourage additional data from being

6

submitted, however, only these four protocol-based

7

studies were required as PMRs.
On June 28, 2017, after a number of

8
9

It is important to point out that FDA

communications with the applicant, the protocols

10

for studies 1, 2, and 3 were deemed final.

The

11

original milestone goal date to have these

12

finalized was August 30, 2016, but they were not

13

received until May 2, 2017.

14

acknowledged the final study protocols for 1, 2,

15

and 3 in June 2017, FDA also deemed these studies

16

as delayed, which is a typical regulatory step

17

taken by the agency when a study protocol is

18

overdue.

So when FDA

A few months later, on September 14 2018,

19
20

the protocol for study 4 was acknowledged as being

21

final.

22

protocol in September 2016, however, additional

The agency expected to finalize that
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1

complexities inherent to the design of this study

2

necessitated additional advice and information.

3

FDA did not receive the final protocol until August

4

2018.

5

determined that Purdue had good cause for the delay

6

based on the additional discussion needed to

7

finalize the protocols.
I'll mention one more date here.

8
9

Though this study was also delayed, FDA

In the

letter, FDA extended the final study report

10

milestone and expected the final submission of

11

study results to arrive no later than August 31,

12

2019.

13

report submission dates for each of the studies.

14

Purdue was informed that FDA would be scheduling an

15

advisory committee meeting following the submission

16

of the last report.

17

final study report, the report for study 4, on

18

August 26, 2019, which was within the adjusted and

19

agreed-upon final study report deadline.

20

Finally, here I am showing the final study

The company submitted the last

FDA was hoping to hold an advisory committee

21

meeting earlier this year, but those plans had to

22

be delayed due to the COVID-19 pandemic; so a
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1

meeting was scheduled for September 2020, which

2

then of course brings us to today.

3

DR. HERNANDEZ-DIAZ:

4

We will now continue with the presentation

5

Thank you.

from Dr. Eggers.
FDA Presentation - Sara Eggers

6
7

Thank you.

DR. EGGERS:

Good morning.

I'm Sara Eggers,

8

from CDER's Decision Support and Analysis team, and

9

I will discuss a systems approach to considering

10

potential public health impacts of reformulated

11

OxyContin.

12

As Drs. Cavazzoni and Staffa have conveyed,

13

we face a complex public health challenge that

14

requires multiple interventions all working

15

together.

16

any one intervention, in this case the

17

reformulation of OxyContin, requires understanding

18

the complex factors that influence opioid use,

19

abuse, and subsequent health outcomes.

20

since the approval of OxyContin reformulation in

21

2010, the environment which opioid analgesics are

22

used and abused has changed considerably.

Evaluating the public health impact of
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Aligned with FDA's benefit-risk framework,

2

as well as with recommendations made by the

3

National Academies of Science, Engineering, and

4

Medicine in 2017, FDA has begun to incorporate a

5

systems approach to assessing the impacts of

6

regulatory actions intended to manage the benefits

7

and risks of opioid analgesics.

8
9

A systems approach focuses on understanding
the underlying mechanisms of the crisis, including

10

interrelated clinical, sociocultural, economic, and

11

policy factors.

12

potential effects of interventions, including

13

unintended consequences, and it sharpens focus on

14

factors that are subject to the greatest

15

uncertainties about the causes and effects within

16

the system.

17

It considers the breadth of

Systems approaches draw on techniques

18

ranging from qualitative frameworks to quantitative

19

modeling.

20

qualitative approach focused on OxyContin ADF.

21

goal is to set context for the information brought

22

forth over the next two days.

In this presentation, I will outline a
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1

a useful framework for the committees to consider

2

the evidence and uncertainties as they discuss the

3

questions to committee tomorrow.

4

To depict the system, I will present a

5

graphical model called an influence diagram, a

6

technique used in the decision sciences to identify

7

factors of relevance to decision making.

8

conceptual model will focus on factors most

9

pertinent to the present discussion.

This

It is not

10

intended to be exhaustive and the committees may

11

identify other factors they believe should be

12

considered.

13

deliberation by mapping the interconnected topics.

14

This presentation should not be construed as

15

providing any evidence or conclusions pertaining to

16

these topics.

17

The intent is to aid committee

A quick primer on the model.

Rectangles

18

describe an intervention, in this case pertaining

19

to OxyContin ADF.

20

as hexagons and factors that may contribute to

21

these outcomes are ovals.

22

factor may be plausibly associated with another

Public health outcomes are shown

An arrow means that one
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factor, either upward or downward.
Note this arrow does not imply causality.

3

Some factors may be somehow influenced by the

4

intervention, in this case, use behaviors.

5

exogenous factors like individual risk factors are

6

included because of their potential role in

7

affecting relevant outcomes.

Other

8

Let us start the model by identifying the

9

desired effects of reformulated OxyContin, which,

10

as Dr. Calderon described, was designed to retain

11

the extended-release properties upon crushing and

12

to be more difficult to manipulate for abuse by

13

non-oral routes compared to the original

14

formulation.

15

to include a range of potential effects, but we

16

begin with the sponsor's development and marketing

17

of reformulated OxyContin and that the product is

18

described prescribed and dispensed.

We will gradually build up complexity

19

A desired effect of prescribing OxyContin

20

ADF is reductions in abuse behaviors among people

21

prescribed the product, specifically through

22

non-oral routes.

A desired effect of decreasing
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1

abuse behaviors is reduction in fatal and non-fatal

2

overdoses, as well as reductions in other harms

3

associated with abuse behaviors, such as

4

endocarditis or infections, or harms associated

5

with progressing opioid-use disorder more

6

generally.

7

Another desired effect of the prescribing of

8

OxyContin ADF would be changes in the supply of

9

diverted RX extended-release opioids.

If, for

10

example, the supply of diverted OxyContin

11

decreased, the desired effect would be reductions

12

and abuse of OxyContin by people in the community,

13

and by association, reductions in overdose and

14

other harms.

15

another desired effect is reductions in medical

16

errors related to crushing OxyContin, and therefore

17

reductions in fatal and non-fatal overdose in this

18

population.

19

Considering patients specifically,

I'll pause here.

This picture describes

20

what the reformulation of OxyContin was intended to

21

do, to decrease non-oral use and abuse of

22

OxyContin, and thus reduce the risk of associated

A Matter of Record
(301) 890-4188

FDA DSaRM-AADPAC

September 10 2020

73

1

harms.

2

uncertainty regarding the actual effects has been

3

substantial.

4

Even if limited to the desired effects, the

The attempt of the PMRs was to shed light on

5

these uncertainties.

The presentations this

6

afternoon will cover these findings in depth, and

7

tomorrow the committees will be asked to consider

8

whether they believe the available evidence

9

indicates that OxyContin ADF has meaningfully

10

reduced the risk of abuse and related outcomes

11

relative to the original formulation.

12

This view on slide 9, however, provides an

13

incomplete picture for assessing the overall public

14

health impacts that OxyContin reformulation may

15

have affected.

16

considers potential indirect effects, as well as

17

other factors that may also contribute to changes

18

in outcomes, therefore we will now expand in

19

complexity.

20

The systems approach therefore

First, we understand that the ultimate

21

public health impact of OxyContin ADF depends on

22

how much they are utilized and by whom.
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systems approach considers the prescribing of

2

OxyContin ADF relative to conventional prescription

3

opioids for the market share.

4

presentation will discuss FDA's analysis of the

5

utilization of OxyContin ADF and other relevant

6

products.

7

Dr. Sadiq's

A systems approach also considers potential

8

influences on prescribing.

A clear example is

9

prescribers' perceptions of the benefits and risks

10

of OxyContin ADF and how those perceptions may

11

influence their decisions about when to prescribe

12

and how to manage the patient's treatment.

13

Although not discussed in depth in any

14

presentation, the FDA briefing document includes a

15

memo summarizing ADF-related social and behavioral

16

science research conducted by FDA CDER's Office of

17

Communications, as well as preliminary findings,

18

which have uncovered variability in healthcare

19

providers' awareness of perceptions and experiences

20

with ADFs in general.

21
22

Although not shown here, the perceptions of
patients and others may also be a factor, and this
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therefore is relevant to an important role of

2

FDA-approved labeling and other communications,

3

which is to support informed evidence-based

4

decisions about use of opioid analgesics.

5

Therefore, the committee will be asked to discuss

6

what information, if any, you believe is important

7

to convey to clinicians, patients, and the public

8

about the postmarketing evidence of OxyContin ADF,

9

based on your assessment of the available evidence.

10

But there are many other factors that may

11

also influence prescribing OxyContin, including

12

factors related to the prescribing landscape of

13

opioids as a class.

14

insurance, law enforcement activity, REMS, and

15

changing public perceptions.

16

are changing over time.

17

be referred to as secular trends, introduce some of

18

the challenges of making causal inferences about

19

the effects of OxyContin ADF.

20

speaker Dr. Dasgupta, and other presenters will

21

discuss these challenges in depth.

22

Examples may include cost,

Many of these factors

These changes, which may

Dr. Lee, FDA guest

I now want to draw attention further
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1

downstream.

2

the direct impacts of the prescribing of OxyContin

3

ADF on OxyContin use and abuse, but also potential

4

indirect impacts on individuals' uses of other

5

substances, including heroin and fentanyl, which

6

pose even greater risks of overdose and other

7

harms.

8
9

A systems approach considers not just

There are two important concepts to tease
out shown here in the most simplistic way.

One

10

concept, accounted for here by the arrow from

11

OxyContin abuse to use of other substances, is the

12

idea of progression of behavior; that is a desired

13

effect of decreasing non-oral abuse of OxyContin is

14

to reduce an individual's risk of progressing to

15

other substances, which may or may not be related

16

to a progression of use disorder.

17

The other concept accounted for here as the

18

arrow from supply of diverted ER opioids to use of

19

other substances, is substitution; that is if

20

individuals who would abuse OxyContin instead

21

substitute or switch to more harmful substances as

22

prescription opioids become less desirable or less

A Matter of Record
(301) 890-4188

FDA DSaRM-AADPAC

September 10 2020

77

1

accessible.

2

effect.

3

scientific literature will address this concept in

4

further detail.

5

This would be considered an unintended

FDA's presentations on the PMRs and

A systems approach also considers

6

variability among the people using and abusing

7

opioids and the various factors that may be

8

associated with a greater or lesser likelihood in

9

engaging in OxyContin abuse or use of other

10

substances.

Example factors include prior

11

experience with these behaviors and current stage

12

of opioid-use disorder.

13

concept of individuals in a minute.

We will revisit this

14

Likewise, a systems approach considers the

15

broader landscape of substance use and culture and

16

the role it plays in shaping the system of

17

behaviors and effects.

18

concepts include changes in the supply of illicit

19

drugs, social networks, and risk perceptions.

20

presentation by Dr. Compton tomorrow will provide

21

background on this landscape.

22

the substance-use landscape also introduce

Examples of relevant
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1

challenges in making causal inferences about the

2

effects of OxyContin ADF.

3

presentations will address these challenges.

4

Forthcoming FDA

Finally, a systems approach considers the

5

possible harms associated with excipients added to

6

create the product's abuse-deterrent properties.

7

These may manifest to patients as adverse events or

8

to people who defeat the ADF property in order to

9

abuse the product.

Although not discussed in depth

10

during any FDA presentations, the pharmacovigilance

11

review within the FDA briefing document discusses

12

potential effects from OxyContin excipients, which

13

are also described in the product's labeling.

14

I'll pause here on the full model.

If the

15

committee would like to refer to the model, I

16

suggest this slide 15.

17

high-level view that may not capture every factor

18

associated with the development, use, or effects of

19

OxyContin ADF, nor does it imply any statements on

20

the evidence.

21

presentations.

22

As a reminder, this is a

That is a subject for forthcoming

As mentioned, FDA recognizes that people's
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1

needs, experiences, and risks related to opioid

2

analgesics are all individual.

3

considers how various populations interact within

4

the system.

5

individuals may simultaneously fit into multiple

6

populations and may move in and out of populations

7

depending on their current situation.

8

characterization, however, can be useful in

9

considering the potential for differential,

10
11

A systems approach

It is important to note that

This

intended, and unintended impacts.
Many populations could be identified,

12

however, three are particularly relevant to an

13

evaluation of the impact of OxyContin

14

reformulation.

15

uncertain effects that may be most relevant to that

16

population.

17

For each, I'll summarize the

The first population comprises individuals

18

who are prescribed opioid analgesics for the

19

treatment of pain.

20

intended patient population.

21

these individuals may simultaneously fit into one

22

of the other two categories.

In FDA parlance, this is the
Again, note that

The desired impacts
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1

of OxyContin ADF in the patient setting is to

2

reduce risk of initiating non-oral abuse and reduce

3

risk of overdose, including stemming from medical

4

errors.

5

are adverse effects from added excipients, as well

6

as potential misperceptions about OxyContin ADF

7

that could affect treatment decision making.
The second population comprises individuals

8
9

The potential unintended impacts to assess

who abuse prescription opioids but not regularly

10

through non-oral routes. Thus, the desired impact

11

is to reduce the risk of individuals in this

12

population transitioning to regular non-oral abuse,

13

and therefore reducing risks with associated harms.

14

A potential unintended effect in this population is

15

initiating substitution to use of more harmful

16

substances.

17

defeating ADF properties.

Another is adverse effects from

The third population comprises individuals

18
19

who abuse Rx opioids regularly through non-oral

20

routes.

21

more severe substance-use disorder and these

22

individuals may be more likely to engage in

These behaviors may be associated with
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1

polysubstance use.

2

population, the desired impact is to reduce the

3

likelihood and frequency of non-oral abuse, and

4

therefore reduce risks of associated harms.

5

potential unintended effects are increased

6

substitution and adverse effects from defeating ADF

7

properties.

8

potential effects to consider and the committee may

9

identify other effects.

10

Similar to the second

The

Note that list may not include all

The ultimate goal of the system's approach

11

is to enable an integrated assessment of the public

12

health outcomes considering the complex interplay

13

of factors and the potential variable effects in

14

different populations.

15

Tomorrow, Dr. McAninch will summarize FDA's

16

interpretation of the learnings from the PMR

17

studies and research literature, as well as

18

remaining uncertainties.

19

be asked to provide their assessment of the

20

evidence.

21

helpful way to organize their thinking on the

22

evidence, uncertainties, and conclusions.

The committee will then

Members may find this structure a
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1

In summary, assessing strategies to address

2

the opioid crisis requires careful consideration of

3

the complex system and the range of potential

4

consequences.

5

commenters, and committee members will all provide

6

input on these issues.

7

evidence and uncertainties can lead to different

8

opinions about the overall impacts.

9

approach like the one outlined here can foster a

10

shared understanding and effective deliberation.

11

FDA, guest speakers, industry public

Varying perspectives about

A systems

This concludes the FDA context setting

12

presentations.

13

speaker, Dr. Dasgupta regarding scientific

14

considerations on assessing abuse deterrent

15

formulations.

16
17

We will now hear from guest

Thank you.

Guest Speaker Presentation - Nabarun Dasgupta
DR. DASGUPTA:

Thank you for inviting me.

18

I'm an epidemiologist at the Opioid Data Lab, which

19

is a joint effort between the University of North

20

Carolina and University of Kentucky.

21

asked to provide an overview of challenges with ADF

22

epidemiology, and I will provide data from a survey
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1

we conducted on ADF prescribing, specifically to

2

help us focus on the most relevant challenges.

3

the research that I'm presenting here today was

4

funded by FDA, but that does not automatically mean

5

endorsement by the agency.

6

All

To start with, this is how the data are

7

often presented.

In 1996, when OxyContin started

8

to be dispensed, there were no cases of abuse

9

noticed.

By the turn of the millennium, abuse

10

reports started emerging, becoming fairly

11

widespread by 2009 on the eve of reformulation.

12

The tougher to crush version, represented in yellow

13

throughout these slides, was introduced the

14

following year.

15

Now, a decade later, the cases of OxyContin

16

abuse appear to have noticeably decreased but

17

didn't disappear completely.

18

changes in the U.S. population during this time,

19

what we see represents the population rate like you

20

will see in the first three PMR studies, and then

21

reports from the National Survey on Drug Use and

22

Health, and then overdose death statistics.

If we account for
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1

also know that what we actually observed in

2

non-medical use is influenced by the amount

3

dispensed.

4

dispensing peaked in 2008, and is about a third of

5

the volume today.

6

briefing book page 94.

7

Starting from zero in 1996, OxyContin

You can find those details in

So get ready.

You'll see a lot of charts

8

that look like this today, comparing original and

9

reformulated OxyContin.

I'm not trying to

10

summarize the data, just giving you an idea of how

11

to look at the data.

12

dots along the horizontal axis, and on the vertical

13

axis is a metric of drug abuse or overdose.

14

compare the population rate of abuse before and

15

after reformulation.

16

specific and look at only injection cases, for

17

example.

18

This is in dots.

Time is in

We can

If you want, you can get

We can also consider the amount dispensed

19

instead of population by switching the denominator.

20

This is the basic approach taken in the first three

21

out of the four PMRs studies, the ones using

22

NAVIPPRO and RADARS data.

Fundamentally, the
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statistical models stack the lines, one on top of

2

the other, and quantify how much separation there

3

is.

4

assumptions need to be made.

Calendar time becomes abstract and additional

You'll also hear about secular trends like

5
6

you just heard from Dr. Eggers.

7

forces independent of reformulation which affected

8

OxyContin prescribing over time, but these forces

9

could also affect overdose and other outcomes we're

10

Secular trends are

trying to measure.
So what has changed in the decades since

11
12

reformulation?

These are all pieces of information

13

from the briefing book, and I can provide the

14

citations if you'd like.

15

prescribed less by primary care physicians than it

16

was 2009, and especially since 2017, OxyContin is

17

most often prescribed by nurse practitioners and

18

PAs.

19

also increased.

20

80 milligrams and is now 10 to 20 milligrams being

21

dispensed.

22

with other opioids more now than before.

OxyContin is now

The share of pain medicine specialists has
The most popular dose used to be

OxyContin is described in conjunction
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At the same time, there's been pressure to

2

reduce prescribing of all opioids, rules on

3

prescribing, more monitoring, and more general

4

concerns.

5

2012, a couple years after OxyContin reformulation.

6

Overall, opioid dispensing has dropped about 40

7

percent since 2012.

8

Peak opioid in the U.S. happened in

There's also more arthritis among patients

9

getting OxyContin and they are older in general,

10

and chronic pain patients as a whole have become

11

smarter and more engaged in their care.

12

the internet has changed all patient experiences

13

during this last decade, there are also a lot more

14

substance abuse treatment clinics and office-based

15

treatment providers for opioid addiction, which may

16

be the least appreciated saving grace among the

17

secular trends.

18

Just as

Finally, the median age of prescription

19

overdose death has increased, and there was a

20

massive increase in the amount and potency of

21

heroin due to the illicitly manufacture of

22

fentanyl, at least in parts of the country.
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1

together, the effect of the reformulation on

2

prescribing feels difficult to disentangle from

3

everything else, a complicated picture that no

4

statistical model can perfectly emulate.
So how can we interpret the four PMR studies

5
6

in this context?

I think there are two world views

7

on this, both of which are valid perspectives.

8

first, a product-centric world view, holds that

9

abuse-deterrence is primarily the property of the

The

10

drug, and that is the primary thing that changed

11

with the reformulation, especially in the immediate

12

aftermath.

13

comparing them on this graph.

14

phase 1 to 3 studies that Dr. Calderon mentioned

15

support this world view, and I suspect that you

16

would put more credence into the PMR studies 1, 2,

17

and 3.

18

So you'd be counting circles and
The pre-launched

The second world view is a person-centric

19

world view.

Your concern stems from the

20

reductionist approach that separates out the

21

different populations statistically.

22

that the individuals who appear in each of these
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1

tiers are actually not the same and not the same

2

over time.

3

careful attention.

4

fundamental differences mean that abuse deterrence

5

is not merely a property of the drug but rather an

6

interaction between engineering and society,

7

between physicochemical properties and point of

8

prescribing medical decisions.

9

what clinicians think of ADF and how that

Comparison between groups needs really
You worry that these

You worry about

10

influences who gets prescribed what.

11

between drugs get fraught.

12

Comparisons

In my opinion, this is at the heart of the

13

difference in positions that the FDA and the

14

sponsor laid out in the public materials.

15

hear a lot more about this from Dr. Lee and

16

Dr. Secora this afternoon.

17

the field, the product-centric view says that

18

abuse-deterrent properties are mediators, and

19

therefore on the causal pathway, while the

20

person-centric position argues that the

21

abuse-deterrent properties may induce residual

22

confounding, and therefore should be adjusted to

We will

Put into the jargon of
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ensure exchangeability.
Okay, so that's the technical speak.

2

Let's

3

take a look at PMR study 4, where we can observe

4

both the product-centric and the person-centric

5

world views.

6

in the top panel.

Here's the setup, up at the top, here

You take patients who are started on

7
8

original OxyContin in blue and follow them to see

9

who died of an overdose, the folks in red.

This

10

drug-centric view in the square yields two red

11

dots.

12

overdoses when we follow the same number of new

13

patients who are getting reformulated OxyContin,

14

now in yellow in the bottom panel.

15

Here's the dilemma.

Now we want to see if there are fewer

We know that there are

16

about 2 out of 3 fewer OxyContin prescriptions from

17

the original formulations peak volume.

18

briefing book page 99.

19

14 percent of patients who had been getting

20

original OxyContin were switched off opioids

21

completely, and that's in page 582 of the

22

book, quoting the sponsor's report.

That's on

We also know that
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So who was the blank newcomer to the cohort?

2

Will they be trending yellow and have lower

3

baseline overdose risk than the person they

4

replaced?

5

taking liberties because the explanation on

6

page 576 is excellent.

7

I paraphrased from the briefing book,

There could be differences pre-post

8

reformulation due to self selection.

If

9

individuals seeking to inject OxyContin stopped

10

showing up at doctors' offices and instead sought

11

out other opioids, including heroin, then the

12

reformulated OxyContin patient cohort in the lower

13

panel might have lower risk for overdose or be

14

enriched with safer patients.

15

would be replaced as yellow trending and, voila, we

16

would observe fewer overdoses in the square.

17

The blank person

The product-centric world view attributes

18

this observation to properties of the drug.

This

19

is designed.

20

person-centric view, you would say wait; the study

21

does not necessarily show that the abuse-deterrent

22

properties conferred a reduced risk of overdose

Alternatively, if you take a
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1

among those who were provided the drug.

Instead,

2

the position is that abuse-deterrent properties

3

induced a shift in the patient population to be

4

less risky on average.

5

between original and reformulated are fundamentally

6

different, so that needs to be accounted for.

7

This is an important wrinkle.

The patient populations

We can't

8

quite observe if this person is trending yellow in

9

large databases, so you can't fully fix that

10

mathematically, but there is another scenario.

11

What if prescribers believed the ADF claims that

12

appeared in a label after reformulation, the ones

13

Dr. Calderon described, that they are harder to

14

crush in the lab?

15

that the blank person may actually end up trending

16

pink, meaning they are getting reformulated

17

OxyContin because the prescribers are concerned

18

about their overdose risk.

19

There's a very real possibility

So there is a fear that you may be enriching

20

the reformulation cohort with people at higher risk

21

of overdose.

22

these two maps and say, gee, there's no difference

If that happens, you may look at
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between original and reformulation on overdose

2

risk.

3

on the table.

4

constrain them and make sense of the results that

5

we have seen.

Right now, there are too many possibilities
Let's look at some new data to help

6

We did a survey last fall in Kentucky as

7

part of our FDA-funded suite of studies on ADFs.

8

The survey was sent out by the Kentucky medical

9

board to whom we were very thankful, and we did one

10

in parallel with pharmacists.

11

controlled-substance prescribers, which was an

12

eligible sample of 480 clinicians.

13

I'll focus on

What we found was generally consistent with

14

what FDA OCOMM found in focus groups described in

15

the last 4 pages of the briefing book, which may

16

help answer parts of question 7.

17

8 out of 10 prescribers expressed at least some

18

familiarity with ADF opioids.

19

To set the scene,

Elsewhere on the survey, we asked how they

20

felt about ADFs and if they should be a mandatory

21

feature.

22

have ADF properties and a little more than a

About half felt that all opioids should
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1

quarter were really opposed to it.

Opposition was

2

largely driven by cost-to-patient considerations

3

and practice independence from government

4

intrusion, just to give you a range of beliefs out

5

there.
This is where things get really relevant to

6
7

what we were discussing earlier.

Two-thirds of

8

opioid analgesic prescribers said they did not

9

consider if the opioid was an ADF when writing the

10

script.

11

prescribers, only 4 percent said that ADF

12

properties were the primary reason they prescribed

13

OxyContin.

14

initial prescribing decisions made by others.

15

Drilling down to the OxyContin

Most commonly, there are continuing

How does this matter for us?

Well, remember

16

the blank patient who was trending pink?

17

seems that enriching the reformulated cohort with

18

high-risk patients is less of a concern in practice

19

than in theory for this particular product at this

20

particular time.

21
22

Well, it

We can also see this play out
geographically, too.

We looked at prescription
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1

monitoring program data by county in 2018 for all

2

of the ADF opioids on the market at the time.

3

you scroll over the interactive version of this

4

figure from the journal, the link is on the screen,

5

you'll notice that some places in the Florida

6

Panhandle had only a dozen ADF scripts over the

7

course of an entire year.

8

prescribed in isolated pockets around the country

9

first, we are also seeing proverbial ADF deserts.

Just as new drugs get

10

So these may lead the epidemiologists and

11

statisticians to wonder about assumptions of

12

linearity in some of the models.

13

If

But here's the key thing I want to share

14

with everyone.

The region of Appalachian Eastern

15

Kentucky have some of the highest overdose death

16

rates in the state, and over the years some of the

17

worst in the nation, but that's where ADF

18

penetration was the lowest.

19

In all three states, the places with the highest

20

ADF penetration was not in places that had the

21

highest overdose death rates, nor was it in places

22

with the highest overall opioid prescribing.

The pattern was clear.
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This is a key point here and my own

2

interpretation of this line of evidence.

3

societal response to prescription opioid overdose

4

is not-prescribed ADFs but rather to not-prescribed

5

opioids.

6

observed seems to indicate, whether the fundamental

7

value proposition that ADFs offer is trying to

8

alter this.

9

compelling the argument is.

10
11

The

This is what the behavior we have

It's up to you to decide how
I am just reporting

what I've observed.
I think the trending pink scenario is less

12

likely for OxyContin because it is not being

13

prescribed primarily because of ADF properties.

14

the language of our field, I think the PMR 4 study

15

on overdose that misses shy of statistical

16

significance may be biased towards the null based

17

on this and the last dose causality in the outcome

18

definition.

19

In

In other words, there will never be a

20

perfect ADF overdose study, this one included, but

21

there is enough signal here to warrant a closer

22

look, but there are serious concerns.
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notice that the rate of overdose deaths per 1,000

2

is 2 to 4 times higher in the Medicaid data set

3

than in the commercially insured, tables 8, 9, 10,

4

and 11 of the FDA review, and barely 600 in the

5

briefing book.
We can't have a serious discussion about

6
7

drugs in America without talking about the social

8

determinants of health.

9

Medicaid beneficiaries would have higher overdose

Is it a surprise that

10

death rates than their wealthier, commercially

11

insured counterparts?

12

isn't a factor just because it wasn't collected or

13

analyzed?

14

understanding how these social determinants of

15

health may operate for ADFs.

16

place for further investigation.

Can we pretend that race

But right now we have no quantitative

I think this is a

The higher overdose rates in Medicaid are

17
18

likely due, in part, to the inability of the two

19

commercial claims data sets to identify if half of

20

the patients were dead or alive at the end of the

21

study.

22

and in this study as well.

This is a general weakness of existing data
We are working on ways
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to come up with some of the solutions for this,

2

which we'll be posting at our opioiddata.org

3

website.
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So looking at the reasons why prescribers

4
5

are not prescribing ADFs, one of the big factors is

6

lack of familiarity with ADFs, but it's also that a

7

lot of prescribers generally only want to prescribe

8

generics.

9

patients switching to heroin was really not a major

10

What's really interesting to me was that

concern among the prescribers in our survey.
Finally, part of the reason why there may be

11
12

some difference between OxyContin and the other

13

ADFs is that it's much more of a hassle to

14

prescribe the other ADFs than it is OxyContin.

15

these questions, when we think about ADFs more

16

generally, may have a real impact on what we

17

observe in terms of who gets the products.

But

The last data slide here may be helpful when

18
19

addressing question 7.

A little to my surprise,

20

the perception among prescribers was that ADFs were

21

nearly uniformly effective across all of the

22

routes.

I don't think the data have borne this out
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yet, or if they will, but I think it's something to

2

keep in mind when we are talking about naming

3

conventions and what to communicate back to

4

clinicians.

5

In summary, first, I would like to encourage

6

the committee to consider the sum totality of

7

evidence.

8

individual bricks of information, but now it's time

9

to take them from a jumbled pile and construct an

A lot of attention has gone into making

10

edifice.

11

the two world views, the product-centric and the

12

person-centric.

13

more probing questions.

14

98

Second, I think we need to acknowledge

Using this insight might lead to

Wrapping up then, this is something I wrote

15

a few years ago in the context of the Australian

16

OxyContin reformulation studies, which you'll be

17

hearing about in the coming days, and it still

18

feels relevant today.

19

consider whether abuse deterrence is an inherent

20

property of the drug itself or if its intended

21

effect lies in an interaction with social context.

22

If we accept that abuse deterrence in the community

These studies lead us to
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1

is more than a biochemical property, label language

2

becomes all the more challenging, albeit with the

3

potential to be more scientifically accurate.

4

Thank you for your time.

I must acknowledge

5

our government partners, including FDA for their

6

funding, but also the Kentucky cabinet; the

7

Kentucky medical board; KASPER; the Kentucky

8

Pharmacist Association; and many others.

9

Brown and Trish Freeman did most of the analysis

John

10

you saw today, so I'm deeply indebted to them.

11

We'll be posting the code and other methods from

12

our FDA-funded projects at opioiddata.org, so

13

hopefully those will be of use in future advisory

14

committees to make the science more rigorous.

15

Thank you for your time.
Clarifying Questions

16
17
18
19

DR. HERNANDEZ-DIAZ:

Thank you very much,

Dr. Dasgupta.
We will now take clarifying questions for

20

all the presenters thus far.

Use the raised-hand

21

icon to indicate that you have a question and

22

remember to put your hand down after you have asked
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1

your question.

2

for the record before you speak and direct your

3

question to a specific presenter if you can.

4

you wish for a specific slide to be displayed,

5

please let us know the slide number if possible.

6

Please remember to state your name

If

Finally, it will be helpful to acknowledge

7

the end of your question with a thank you and the

8

end of your follow-up question with, "That is all

9

for my questions; thank you," or something along

10

those lines so that we can move on to the next

11

panel member with questions.

12
13

I think we have a question from Dr. Dean
Follmann.

14

DR. FOLLMANN:

Yes.

Thank you.

15

I'd like to thank Dr. Dasgupta for a really

16

excellent presentation, and I wanted to ask you to

17

amplify on one point where you thought -- I'm

18

paraphrasing I think -- that the last study, that

19

ends I think it's 3051-4, would be biased towards

20

the null; that is more likely to show no beneficial

21

effect, I guess, with the reformulations, on

22

overdose and overdose deaths.
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Thank

you.
DR. DASGUPTA:

Yes, thank you.

I think I

4

understood the question to be can I comment more on

5

PMR for whether the biases present would

6

be -- whether the results might be biased to the

7

null, towards the null, because of the way the

8

study was conducted.

9

There are a lot of considerations that FDA

10

has laid out in the briefing book, but I think the

11

two that are most interesting to me is that we were

12

initially afraid that the people getting

13

the -- that anybody getting an ADF would be more

14

likely to have a risk profile at baseline, so that

15

we might see actually higher rates of overdose or

16

abuse in studies when patients get switched to ADFs

17

if those people are really getting ADFS because

18

doctors are afraid that they have a higher risk.

19

That seems not to be a concern here, but

20

even if that's operating residually a little bit,

21

it's going to reduce the results towards the null.

22

So we're going to fail to see an effect because the
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reformulated population is going to be slightly

2

enriched with slightly riskier patients.
That's one piece of conjecture that I've

3
4

tried to provide some data.

5

dose carried forward causality.

6

methods -- and I'm sure or I hope the sponsor will

7

address this more in detail.

8

analysis was conducted, the National Death Index

9

just tells you if the patient died of an overdose

10

or not.

11

involved in that overdose.

12

The second is the last
If you look at the

The way that the

It doesn't tell you which substance was

So in order to ascribe which was the causing

13

drug for that overdose, the method that was used

14

was to take the last drug that was dispensed and

15

attribute that to the overdose death because they

16

could not observe from a medical examiner point of

17

view what was in their systems.

18

102

So doing that, if you imagine that there are

19

people who stopped getting -- that blank individual

20

that you saw, people who are not getting OxyContin

21

any longer -- for example, those individuals, if

22

they go on to have an overdose on heroin -- will be
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1

misclassified as being an OxyContin overdose in

2

this particular way that this definition was

3

constructed.

4

classification bias could -- I think the pressure

5

goes towards the null.

6

ourselves from seeing a real effect if there was

7

one.
DR. FOLLMANN:

8
9

So when you add those up, this

clear.

We would be biasing

Thank you.

That's very

So you think the last dose carried forward

10

might bias the OxyContin more towards the null than

11

other comparators?

12

DR. DASGUPTA:

I don't know if it's more so

13

for OxyContin than the other comparators.

14

think the data that's been presented really speaks

15

to that in an empirical way.

16

perception that there is discontinuation of

17

OxyContin and then people switched to heroin, if

18

that's kind of an overarching belief, and if that

19

happened more so than with other opioids, then you

20

would have the circumstances that led to a

21

differential.

22

DR. FOLLMANN:

I don't

If there is some

Thank you very much.
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all I have.

2

DR. HERNANDEZ-DIAZ:

3

Dr. Kertesz?

4

DR. KERTESZ:

5

104

Yes.

Thank you.

This is Dr. Kertesz from

University of Alabama, Birmingham.

6

Dr. Dasgupta, you've described survey data

7

at the end, and I wanted to ask you if that survey

8

data included any measures of the willingness of

9

prescribers or doctors to take care of patients who

10

have a history of opioid receipt and whether that

11

data, or other surveys to your knowledge, speak to

12

the willingness of clinicians to receive those

13

patients.

14

DR. DASGUPTA:

I think I understand your

15

question to be the continuation of patients who

16

have been started on opioids by others.

17

DR. KERTESZ:

Exactly or to continue to

18

receive them in their own care if they started

19

them; that is if a factor at play is whether the

20

right -- what kinds of patients are being seen and

21

being prescribed to.

22

discontinuity, or even existence of clinical

The nature, or continuity, or
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1

relationships for some of the high-risk patients is

2

of interest.

3

DR. DASGUPTA:

Absolutely.

I think you're

4

hitting on a great point here.

There seems to be a

5

willingness of prescribers to continue treating

6

patients that other doctors or prescribers have

7

started them on, long-acting opioids.

8

some of the free-text comments, there was a

9

resignation.

But also in

There was a tone of resignation about

10

it as well, like, "Oh, I'm just continuing doing

11

this because someone else has started them on it.

12

I don't like doing this myself."

13

So our questions didn't probe exactly at the

14

concept that you're asking about.

15

the report for the behavior, that people were

16

saying that we're continuing to treat patients, but

17

there was also this tone in the comments that

18

suggested there's more complexity to the story.

19

We did see, in

We also asked about the likelihood of people

20

using risk stratification tools -- urine drug

21

screens, patient contracts, and kind of the other

22

mix of risk management strategies -- and it was
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1

really interesting; and this is an analysis we're

2

working up.

3

their careers and much later in their careers were

4

kind of early-adopter prescribers for ADFs.

5

But the prescribers who are earlier in

This is not specific to OxyContin only but

6

ADF in general.

They like the technology.

They

7

like technology solutions to allow them to keep

8

prescribing, so things like the Prescription

9

Monitoring Program and urine drug screens.

But for

10

the bulk of prescribers in the middle of their

11

careers, they were more attuned or used to having

12

behavioral interventions like prescribing limits

13

and things like that.

14

So I think not only are the patients

15

changing, I think the physicians and nurses and PAs

16

who are prescribing the medication are also

17

changing over time as the perception of the

18

technology of the ADF becomes part of the

19

conversation.

20

DR. HERNANDEZ-DIAZ:

If Dr. Kertesz has no

21

more follow-up questions, we can move on to the

22

question from Mr. O'Brien.
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MR. O'BRIEN:

Thank you very much.

107

Just a

2

clarifying question for Dr. Dasgupta in continuing

3

with the discussion about Medicaid patients having

4

an increase, and also looking at the data, there's

5

an increase -- while prescribing has gone down, the

6

illicit drugs have gone up, and just trying to put

7

it together.

8
9

What I didn't see in any of the data, in
previous panels, we had -- I think it was in

10

Southern Florida where coroners had done a study to

11

look at the amount of drugs that were in those who

12

had overdosed and died.

13

to 11 different drugs, which didn't include a

14

substantial amount of alcohol as well for these

15

patients.

16

In fact, they had from 7

I was wondering, in your data when you were

17

looking at it and trying to stratify between it,

18

did you do any work to show that for those that

19

are -- and I'm looking at the intentional people,

20

the amount of drugs that were actually in their

21

body versus just having OxyContin or some other

22

drug that's there or single use?
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Great question, and you're

2

cutting right to the heart of one of the most

3

controversial aspects of post-mortem toxicology.

4

When you're taking fluid samples during an autopsy,

5

there's a concept of redistribution, where the

6

opioid may travel to different organs and stay

7

there, depending on how long after the person died

8

that you're collecting the sample.

9

When you try to do a quantitative

10

quantification of blood levels of drugs after

11

death, it becomes really, really hard to understand

12

how to interpret those data unless all of the

13

investigations are done at exactly the same time

14

after the point of death.

15

When I look at the data from medical

16

examiners -- and I know Dr. Nelson, and there are

17

others who are very versed in these topics.

18

look at the data, I tend to treat it as was there a

19

presence of this drug or not; and if there was a

20

presence, was there other circumstantial evidence

21

that supports the causality here.

22

levels take some of that into account, but just the
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1

mere presence of the drug itself, of a substance

2

itself, I don't think is enough to qualify it.
On the other hand, polysubstance use is

3
4

common in pain patients and in people who use

5

drugs.

6

think the briefing book does a really good job

7

[inaudible - audio fades] -- but I think

8

polysubstance use is definitely part of the

9

picture.

It's just a very common occurrence.

I

10

DR. O'BRIEN:

Thank you.

11

DR. HERNANDEZ-DIAZ:

Dr. Zacharoff?

12

DR. ZACHAROFF:

This is a clarifying

Hi.

13

question for Dr. Dasgupta.

14

Zacharoff.

This is Kevin

15

One of the things that we discovered in an

16

NIH-funded research project a few years back, with

17

respect to an educational program for primary care

18

providers who prescribed opioids, was that after

19

going through some amount of education, they were

20

actually less confident in prescribing an

21

abuse-deterrent formulation than before the

22

education.
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I'm wondering in the data you presented

2

today, if there is any breakdown of the expertise

3

of the clinical setting where ADFs were prescribed.

4

DR. DASGUPTA:

Yes, we did collect that

5

information, the analyses, and we did ask about

6

education and whether they had -- for example, we

7

asked, "To your recollection, have you ever

8

completed continuing education?

9

abuse-deterrent formulation as a means of promoting

Discuss the use of

10

safe opioid use."

11

said that they had; so yes was 46 percent.

12

About half of the prescribers

We have not done the cross-tab on that to

13

see how practice setting, which we do have

14

information on, years of practice, and all those

15

things affect receipt of that education, and we

16

also know what they're prescribing as well.

17

a great hypothesis, and I'll definitely be

18

following up to put that into our final paper.

19

DR. ZACHAROFF:

Yes.

That's

One of the things we

20

postulated, just to continue on this and I'd be

21

interested to know in terms of the research you

22

presented, was that when prescribers became more
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aware of using opioids in people who were,

2

quote-unquote, "high risk," their feeling was that

3

the use of an abuse-deterrent formulation would

4

likely be better handled in a practice with a

5

higher level of expertise.

111

So that's the line of thinking, and the

6
7

clarifying question that I'm posing to you is did

8

you have any indication that that made sense; that

9

when people in an non-expert setting were presented

10

with information about the abuse-deterrent

11

formulations -- I know you mentioned just decreased

12

prescribing was an approach.

13

indicate that once you were aware of who were the

14

best candidates for abuse-deterrent formulations,

15

it might have been in a practice with a higher

16

level of expertise than theirs?
DR. DASGUPTA:

17

Was there anything to

I think I see where you're

18

going.

With some of the extensive branded other

19

ADFs, I would definitely be concerned and looking

20

into that particular phenomenon, but the way that

21

it seems OxyContin reformulations specifically seem

22

to be prescribed, there's less of a feeling that it
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1

is an ADF.

2

part of the solution, based on what we were seeing

3

in the responses.

4

another opioid more so than some of the other

5

branded newer ADFs that are on the market.

6

really have to differentiate between ADFs.

7

There's less of a feeling that this is

It seems like it's treated as

DR. ZACHAROFF:

Yes.

We

That was exactly my

8

point of the clarifying question, so thanks for

9

clearing that up.

10
11

DR. DASGUPTA:

Great.

Glad we're in

agreement.

12

DR. HERNANDEZ-DIAZ:

Dr. Nelson?

13

DR. NELSON:

14

I have a question, actually, for

Thank you.

15

Dr. Liberatore.

Some time before 2015, the term

16

for these products was "tamper resistant," and at

17

some point, obviously, it became called

18

abuse-deterrent formulations.

19

to be called abuse deterrent, you had to have

20

real-world evidence or epidemiological data to

21

support that these drugs actually reduced abuse.

22

So at some point between 2010 and 2015, I think
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around 2013, the decision was made to change it.
I just wonder if you could provide a little

2
3

historical insight into why that change occurred.

4

Was it evidence-based, philosophical, out of

5

convenience, or was there another reason?

6

it does drive a little bit of the thinking about

7

how the drugs are used, because it's quite a

8

difference between the terminology

9

"tamper-resistant" and "abuse-deterrent."

10
11

Because

Thank

you.
LCDR LIBERATORE:

12

question.

13

confer internally.

Thank you for your

If you'd just permit me one moment to

14

(Pause.)

15

DR. HERNANDEZ-DIAZ:

While we are looking

16

for the slide, we would like to use this

17

opportunity to remind everybody to please state

18

your name for the record before you ask your

19

question.

Thank you.

20

(Pause.)

21

LCDR LIBERATORE:

22

Hi.

Commander Liberatore again.

This is Lieutenant
We would like to take
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1

that question and get back to you a little bit

2

later in this meeting, if that would be ok.

3

DR. NELSON:

4

Thank you.

5

Appreciate it.

That would be ok with me.

And that was Lewis Nelson talking.

6

LCDR LIBERATORE:

7

DR. HERNANDEZ-DIAZ:

8

We'll get back to these questions later.

9

Thank you.
Thank you, Dr. Nelson.
We

have two more questions.

10

Dr. Higgins, please?

11

DR. HIGGINS:

12

a question for Dr. Dasgupta.

13

question, and I'm not sure if it's best to ask now

14

or save for later this afternoon.

15

this is not the most opportune time to ask, but I

16

will pose it.

17

Dr. Jennifer Higgins.

I have

It's a methodological

So forgive me if

Dr. Dasgupta, you did mention that you

18

studied a little bit about the PMP introduction

19

across states and had some thoughts about their

20

effect on the rate of prescribing of ADFs.

21

wondered if you had any additional analyses on the

22

effects of the rollout of PMPs across the states
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1

because I do see that there are historical

2

confounding effects possible; because I looked up

3

the states that were reviewed in study 3051-1,

4

PMR 3051-1, and I noticed that the date of the PMP

5

introduction across those states chosen was 2004 to

6

2017, which is a large range.
I'm just curious if you had looked into that

7
8

any further, and perhaps it is best saved for later

9

this afternoon for the FDA.
DR. DASGUPTA:

10

Thanks.

I'm happy to address that

11

now.

Yes, I have looked at this extensively over

12

the years in terms of the effect of PMPs coming

13

online.

14

of just the PMP going into effect because there's a

15

lot of nuance between the PMPs, like some have

16

active reporting, some are passive reporting, some

17

have 2-week delays; and some are more near-instant.

18

So the practical utility of each PMP is not

19

something that you can observe in data by looking

20

at the enactment date but is really kind of an

21

on-the-ground understanding that you have to get

22

state by state.

It's very difficult to isolate the effect
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So we looked at this in depth in North

2

Carolina, and what we found was that there was a

3

little bit of a change in the amount of drug

4

dispensed, including for OxyContin at the time, but

5

not a huge impact.

6

that's on a scale of 1 to 5, that would be like a 1

7

or 2 level change.

8

the ACA, the Affordable Care Act, being

9

implemented, which really changed the nature of

To put it in perspective, if

There are other changes like

10

prescribing for some populations, and that's a

11

level 3 or 4 impact.

12

day supply, and those are level 5 influences.

There are state laws limiting

13

So while PMPs I think were part and

14

indicative of a general concern about prescription

15

opioid abuse, they were happening concurrently with

16

a lot of other interventions that were pushing

17

prescribing in different directions.

18

think the PMPs had a relatively smaller effect than

19

some of the other secular trends.

Overall, I

20

DR. HIGGINS:

Thank you.

21

DR. HERNANDEZ-DIAZ:

22

We don't have time for more questions, but

Thank you.
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1

please save your question.

We will get back to

2

your questions after clarifying questions for

3

Purdue.

4

Staffa, you had a comment or question that you want

5

to tell us before we break.

6

DR. STAFFA:

But before we go into a break, Judy

Yes.

This is Judy Staffa from

7

FDA.

I just wanted to try to address Dr. Nelson's

8

question.

9

abuse-deterrent guidance, there is some explanation

Just to clarify, if you look at the 2015

10

in there about the language, but we didn't use

11

"tamper-resistant" as a term and there wasn't a

12

time when we required real-world evidence to

13

support such terminology in a labeling claim.

14

I think the guidance kind of explains our

15

thinking, as Dr. Calderon went through about using

16

controlled laboratory, the category 1 through 3,

17

testing to achieve labeling that explains exactly

18

what that testing showed, but making it clear that

19

there had been no information yet, based on its

20

presence in the community; and that's the data that

21

we're going to be talking about throughout today.

22

This will be the first public discussion
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1

we've had about community-based data in relation to

2

an abuse-deterrent product, so I hope that helps

3

clarify.
DR. NELSON:

4

Yes.

It's Lewis Nelson.

Thank

5

you.

6

gave, which I thought was kind of interesting, was

7

that it said that "tamper-resistant" was a term

8

used for the enclosures around other medications; I

9

guess around acetaminophen containers and stuff,

10

and they didn't want to confuse people with that

11

terminology.

12

I know that data, and the one explanation it

But I do recall that -- and maybe

13

"real-world data" is the wrong term, but it did

14

require epidemiologic evidence of reduced abuse to

15

gain the abuse-deterrent label.

16

before 2015.

17

there was a new label change.

18

if it was really done because of the concern about

19

Tylenol or if it was done because there was another

20

issue that was going on in the background.

21
22

Again, it was

The 2015 guidance is what suggested

DR. HERNANDEZ-DIAZ:

So I just don't know

Let's come back to the

discussion after the clarifying questions because
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1

we do need to stop for the break.

I will ask you

2

for your permission to shorten it a little bit and

3

take now a quick 10-minute break, after which we'll

4

continue with presentations from Purdue.

5

will reconvene at 11:02 a.m. Eastern time.

So we

Panel members, please remember that there

6
7

should be no chatting or discussion of the meeting

8

topics with other panel members during the break.

9

See you in 10 minutes.
(Whereupon, at 10:52 a.m., a recess was

10
11
12
13

taken.)
DR. HERNANDEZ-DIAZ:
everybody.

Welcome back,

Let's get started.

14

Both the Food and Drug Administration, FDA,

15

and the public believe in a transparent process for

16

information gathering and decision making.

17

ensure such transparency at the advisory committee

18

meeting, FDA believes that it is important to

19

understand the context of an individual's

20

presentation.

21

participants, including Purdue's non-employee

22

presenters, to advise the committee of any

To

For this reason, FDA encourages all
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1

financial relationships that they may have with the

2

sponsor, such as consulting fees, travel expenses,

3

honoraria, and interest in the sponsor, including

4

equity interests and those based upon the outcome

5

of the meeting.

6

Likewise, FDA encourages you, at the

7

beginning of your presentation, to advise the

8

committee if you do not have any such financial

9

relationships.

If you choose not to address this

10

issue of financial relationships at the beginning

11

of your presentation, it will not preclude you from

12

speaking.

13
14
15
16

We will now proceed with Purdue's
presentations.
Sponsor Presentation - Craig Landau
DR. LANDAU:

[Inaudible - audio

17

gap] -- anesthesiologist, and I'm hoping everyone

18

can hear me.

19

I am Craig Landau.

I cared for patients,

20

including those suffering from a variety of chronic

21

pain conditions in both the private practice and

22

military setting.

At Purdue, the work I've been
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1

involved with has included contributing to the

2

development of the reformulation of OxyContin,

3

interacting with FDA concerning its approval, and

4

contributing to the postmarketing studies being

5

presented today.
Over many years, Purdue has worked

6
7

extensively and in close collaboration with FDA, as

8

well as preeminent experts in the field of

9

substance abuse and epidemiology to design,

10

conduct, and certainly interpret the postmarketing

11

studies we're here to talk about today.
We have conducted at least a dozen studies,

12
13

four of which have been considered formal

14

postmarketing requirements by FDA -- the balance,

15

considered supplemental, at least internally -- and

16

have been shared both with FDA and publicly in one

17

form or another for presentation.
The studies we're talking about today are

18
19

the four postmarketing requirement studies.

As we

20

enter this important and necessary scientific

21

dialogue, I'd like to set our focus on three key

22

points.

The first, while making one product abuse
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1

deterrent cannot make it less addictive and will

2

not resolve the opioid crisis, reducing abuse by

3

the dangerous routes of snorting and injection is a

4

good thing.

5

The totality of evidence, including the

6

results of the postmarketing required studies, as

7

well as the published peer-reviewed literature,

8

demonstrate that the reformulation successfully

9

resulted in meaningful reductions in snorting and

10

intravenous injection of OxyContin.

11

reported in the literature further indicate that

12

the reformulation has also decreased OxyContin's

13

overall desirability as a drug of abuse.

14

Studies

The results of these postmarketing required

15

studies and the published literature lend support

16

to FDA's policy stated earlier to encourage

17

development of abuse-deterrent formulations as one

18

part of a multifaceted approach to mitigating the

19

opioid crisis; but to have a greater impact, other

20

opioids may need to be similarly reformulated.

21

the framework developed to reformulate and assess

22

the impact of OxyContin's abuse-deterrent
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properties can serve as a model, a model to assist

2

the development and the assessment of those

3

abuse-deterrent formulations.

4

We're here today to discuss the findings

5

related to the FDA required postmarketing

6

epidemiology studies concerning the reformulation.

7

While data and learnings from studies are often

8

included in a product monograph, or a label, to

9

inform physicians and to aid in their

10

decision-making process regarding treatment of

11

their patients, in this instance, Purdue is not

12

seeking new labeling claims for OxyContin related

13

to these studies.

14

123

If the agency, with the input from the

15

combined advisory committees, determines that it's

16

important for prescribers and the public to be

17

informed by additional information in the label

18

regarding the results of these studies, we're happy

19

and eager to discuss that plan with them.

20

Let me provide some context for the meeting

21

and specifically discuss why the company

22

reformulated OxyContin in the first place.
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OxyContin contains oxycodone, a mu opioid

2

antagonist.

3

management of pain severe enough to require daily,

4

around-the-clock, long-term opioid treatment and

5

for which alternative treatment options are

6

inadequate.

7

continues to approve OxyContin to be used to treat

8

the many patients suffering from severe chronic

9

pain for whom the medicine is appropriate and other

10
11

The product is indicated for the

That means that FDA has approved and

treatments aren't effective or tolerated.
The original tablet was designed to slowly

12

release oxycodone over a period of 12 hours,

13

however, the tablets could too easily be crushed,

14

for example, between two spoons or under a bottle

15

on a hard surface.

16

Once the tablet was crushed, the

17

sustained-release or controlled-release mechanism

18

was destroyed, and what resulted was a fine powder

19

consisting of a large dosage of oxycodone, the

20

active pharmaceutical ingredient, which would be

21

available for immediate release upon injection.

22

That powder could then be snorted or injected.
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1

Not only did this subject the individual to

2

the risk of overdose or death, but it also carried,

3

as FDA has recognized, substantial additional

4

risks, including the potential to also introduce

5

infectious diseases, such as hepatitis and HIV,

6

which were brought about by sharing needles when

7

used for IV administration of drugs outside of a

8

hospital or other fixed setting.

9

address this grave problem by working to

Purdue sought to

10

reformulate the tablet to make it less susceptible

11

to manipulation and non-oral abuse.

12

Now, in designing the reformulation, Purdue

13

had two overarching objectives.

14

add properties that make the tablet more difficult

15

to crush, more difficult to snort, and more

16

difficult to inject.

17

tablet's ability to effectively deliver analgesia

18

by releasing oxycodone over 12 hours to appropriate

19

patients by making the reformulation bioequivalent

20

to the original formulation.

21
22

The first was to

Second was to retain the

The challenge was to find a technology, was
to find an excipient and a manufacturing process
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1

that would satisfy both of these objectives

2

simultaneously, and this was not an easy task.

3

is typical in drug development, the process was

4

actually quite long and iterative.

5

in the early 2000s when a number of different

6

approaches and potential technologies were pursued

7

and tested, but ultimately success was achieved

8

when Purdue reformulated OxyContin, utilizing the

9

high molecular weight polymer, polyethylene oxide

10

or PEO for short.

11

approved by FDA in April of 2010.

As

The work began

The reformulation was ultimately

PEO when manufactured through a certain

12
13

process confers three critical attributes in the

14

tablet.

15

therefore difficult to crush into a powder.

16

can see on the left, the original tablets could

17

easily be converted to a fine powder as I mentioned

18

before, between two spoons or smashed under a

19

bottle.

20

First, it renders the tablet hard and
As you

Now, in contrast on the right side of the

21

page, when reformulated with PEO, the tablets, even

22

when crushed with a mortar and pestle, can't be
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1

reduced to a fine powder but instead are reduced to

2

larger pieces, which you can see on the right side

3

of this page.

4

viscous when wet.

5

Second, the polymer gels and becomes

Now again, as shown on the left, when the

6

original tablet was crushed and subjected to a

7

small amount of water, it could easily be drawn up

8

into a syringe and injected for the purpose of

9

intravenous abuse.

On the right side of the page,

10

in contrast, even when time and effort are applied

11

to reduce the reformulated tablets to smaller

12

particles, when dissolved in water, the material

13

gels; it becomes very viscous.

14

syringe or draw up into a syringe and difficult

15

also to inject.

16

It's difficult to

In addition, the gelling properties make the

17

tablet less attractive for intranasal abuse.

18

expected, the moisture in the nasal cavity causes

19

the particles, if insufflated, to thicken and gel,

20

making it uncomfortable to insufflate and more

21

difficult for oxycodone to be absorbed through the

22

nasal mucosa.
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Third, and most relevant for patients who

2

are prescribed the medicine, PEO provides an

3

effective sustained-release or rate-controlling

4

mechanism as an excipient, and it makes the

5

reformulation, in essence, bioequivalent to the

6

original formulation.

7

These three attributes were subject to

8

extensive laboratory and clinical testing.

Purdue

9

performed laboratory manipulation and extraction

10

studies that were spoken to earlier.

11

the physical and chemical properties of intact and

12

manipulated tablets and established that the

13

reformulated tablet was in fact resistant to

14

crushing and did gel when mixed with water.

15

They tested

We also performed clinical pharmacokinetic

16

studies that established the reformulation was

17

bioequivalent to the original, and we performed

18

clinical abuse potential studies that demonstrated

19

that subjects subjectively liked to snort the new

20

formulation less than either the original

21

formulation or an active comparator, immediate-

22

release oxycodone.
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When Purdue sought approval for the

2

reformulation, we and a group of experts had

3

certain expectations based on the results of the

4

laboratory and clinical evaluations I spoke to a

5

moment ago.

6

would provide an incremental improvement over the

7

original such that the reformulated tablet would

8

reduce abuse by manipulation, including injection

9

and intranasal abuse, but we also anticipated that

10
11

We expected that the reformulation

the reformulation would have critical limitation.
First and foremost, the tablet would not be

12

abuse-proof.

13

tools, a determined individual could still find a

14

way to manipulate the reformulated tablet and

15

extract oxycodone, the active pharmaceutical

16

ingredient.

17

With sufficient time, effort, and

The reformulation contained no physical or

18

chemical barrier to prevent someone from abusing

19

the reformulation by swallowing whole a tablet, or

20

multiple tablets, obtained either without a

21

legitimate prescription or used contrary to the

22

instructions given with a legitimate prescription.
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And finally, by reformulating OxyContin, we could

2

not prevent people who were abusing the original

3

formulation from abusing other opioids, whether

4

licit or illicit.

5

130

Purdue's goal was to develop a bioequivalent

6

formulation that would deter non-oral abuse as well

7

as inadvertent misuse if on medication, such as by,

8

otherwise, well-intentioned caregivers who might

9

look to crush a tablet to administer through a

10

gastric tube to patients who are unable to swallow

11

or take medicines by mouth.

12

In April of 2010, based on all of the work

13

Purdue did in the lab and pharmacokinetic and

14

clinical abuse potential studies, FDA approved the

15

reformulation.

16

August 2010 that is, Purdue ceased selling the

17

original formulation and began distributing only

18

the new formulation.

19

As mentioned earlier, in August,

As a condition of the reformulation's

20

approval, you heard that FDA required Purdue to

21

conduct epidemiology studies to evaluate whether

22

postmarketing data indicated that the reformulation
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1

actually deterred abuse of OxyContin by snorting

2

and injecting as expected, based on the data from

3

the laboratory and clinical studies.

4

studies, conducted over many years and with the

5

guidance by and in consultation with FDA and other

6

experts in what is a quickly evolving scientific

7

field, would develop into the ones we're presenting

8

today.

9

Those

In 2013, FDA approved abuse-deterrent

10

labeling for the reformulation based on results

11

from all of the testing I mentioned and preliminary

12

postmarketing data.

13

language that was added to the label as a result of

14

these emerging data, and this language exists in

15

Section 9.2 of the label, and it's summarized here.

16

I think it's worth reading aloud.

17

Here on the screen now is the

"The in vitro data demonstrates that

18

OxyContin has physicochemical properties expected

19

to make abuse by injection difficult.

20

from the clinical study, along with support from

21

the in vitro data, also indicate that OxyContin has

22

physicochemical properties that are expected to
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1

reduce abuse via the intranasal route.

2

abuse of OxyContin by these routes, as well as by

3

the oral route, is still possible.

4

However,

"Additional data, including epidemiological

5

data, when available, may provide further

6

information on the impact of the current

7

formulation of OxyContin on the abuse liability of

8

the drug.

9

in the future as appropriate."

10

Accordingly, this section may be updated

In October of 2014, Purdue submitted a

11

supplemental NDA that included additional

12

epidemiologic findings to date and proposed revised

13

labeling to include claims describing these

14

findings.

15

The FDA's review of Purdue's supplemental

16

NDA indicated that additional work was needed to

17

meet these requirements, so as mentioned earlier,

18

Purdue decided to modify the studies in accordance

19

with the agency's recommendation.

20

consequence, Purdue withdrew the supplemental NDA,

21

and the planned July 2015 ADCOM meeting was

22

canceled.
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1

Moving forward, in March 2016, after Purdue

2

collected, analyzed, and shared extensive data with

3

FDA, FDA reissued or issued the four formal

4

postmarketing required studies we're here to

5

discuss.

6

the agency in 2018 and 2019 as mentioned previously

7

by another presenter.

8
9

The completed results were submitted to

After FDA approved the reformulation in
2010, the transition from original OxyContin to the

10

reformulation was accomplished very quickly, and I

11

draw your attention to the slide which represents

12

the transition.

13

to compare the trends before and after

14

reformulation, providing us a rare and indeed

15

likely unprecedented opportunity, an opportunity to

16

evaluate whether the reformulation abuse-deterrent

17

properties have in fact had the predicted effect on

18

both non-oral abuse, its consequences, including

19

overdose.

20

The rapid transition set the stage

As mentioned by a number of presenters,

21

abuse deterrence is a new and evolving science, and

22

reformulated OxyContin was the first
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1

extended-release opioid with abuse-deterrent

2

properties approved by the agency.

3

impact of the reformulation in the real world, it

4

required unique and unprecedented epidemiologic

5

studies.

6

public health benefit of any one intervention is

7

extremely challenging when considered against the

8

backdrop of many concurrent interventions in an

9

ever-changing landscape.

10

To assess the

As the agency has noted, evaluating the

Notwithstanding these challenges, we believe

11

that the totality of the evidence, including the

12

results of the

13

the published scientific literature shows that the

14

reformulation has succeeded in reducing non-oral

15

abuse of OxyContin, including both snorting and

16

injection.

17

the evidence supports the conclusion that the

18

reformulation is in fact an important and

19

meaningful incremental improvement over the

20

original product.

21
22

postmarketing required studies and

We further believe that the totality of

These opinions are not just our own.
Throughout the process, Purdue's relied on experts
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1

to guide us, and some of them are here today to

2

describe the study findings as well as to put those

3

findings into perspective.

4

going to present the results of the formal

5

postmarketing requirement studies.

6

evaluate the effects of the reformulation on the

7

abuse of OxyContin and its consequences, and he'll

8

be followed by Dr. Richard Dart, who will discuss

9

additional findings from the literature.

10

Dr. Alec Walker is

He will

So now I'd like to introduce Dr. Walker,

11

who's a leading epidemiologist and who for many

12

years has taught and trained numerous

13

epidemiologists.

14
15

Dr. Walker?
Sponsor Presentation - Alexander Walker

16

DR. WALKER:

17

Good morning.

Thank you, Dr. Landau.
I'm Alec Walker.

I'm a

18

physician and an epidemiologist.

I've spent my

19

career studying drug adverse effects.

20

history is both academic and commercial.

21

last six years, I have been involved in studies of

22

opioids.

My work
For the

More recently, I've been providing advice
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1

to Purdue on the interpretation of its PMR studies.

2

I have been compensated for my time.

3

a financial interest in the company or the outcome

4

of the meeting.

I do not have

5

Clinical drug safety research typically

6

begins with controlled clinical trials in which

7

appropriate patients undergo per-protocol treatment

8

assignment and administration, coupled with

9

blinding of investigators, caregivers, patients and

10

assessors.

11

conclusions, which are based on comparisons between

12

the treated groups.

13

These steps help protect the studies'

Unfortunately, the well-controlled trials

14

that lead to market approval are typically too

15

short and too well supervised to provide an

16

accurate picture of the real-world experience of

17

drug safety in which treatment may be prolonged,

18

variable, and combined with other therapies.

19

In the real world, drug recipients include

20

persons with complex circumstances, sometimes

21

people for whom a drug was never intended, and with

22

combinations of other exposures, drug and non-drug,
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1

that are unstudied and could even represent

2

contraindications.

3

real world have to deal with the possibility that

4

extraneous factors will influence drug choice,

5

adherence, and outcomes simultaneously.

6

resulting correlations operating in the background

7

can lead to erroneous measures of risk.

8
9

Observational studies in the

The

Purdue and the FDA set up a study
opportunity that obviates many of the usual

10

difficulties of real-world drugs research.

11

Dr. Landau has shown you the figure on the right.

12

It represents the availability of original and

13

reformulated OxyContin around the end of 2010.

14

Unlike the drug exposures we're accustomed to

15

looking at in epidemiology, this is a purposeful

16

change leading to a relatively clean pre-post

17

product comparison.

18

Even with the benefit of an administrative

19

intervention such as the OxyContin reformulation,

20

studies that have abuse preference are not classic

21

epidemiology.

22

convenience, being groups of persons who are

They necessarily use samples of
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1

accessible for study but for whom the connection

2

with a desired target population has to be a matter

3

of possibly informed speculation.

4

In all the surveillance studies up for

5

discussion this morning, the numerator of abuse

6

cases is based on self-reports either among persons

7

under treatment for substance abuse disorders or

8

among persons calling for help from poison centers.

9

There was no opportunity for verification.

The

10

reports come from samples of persons from whom we

11

cannot describe very precisely how they relate to

12

the general population or even the population of

13

persons abusing or misusing opioids.

14

These serious obstacles and pinning down the

15

numerators of the surveillance studies highlight

16

why the purposeful intervention was crucial.

17

have a clean separation of exposures and

18

time -- that is, between original and reformulated

19

OxyContin -- means that the study designs could

20

focus on determining outcomes without impossibly

21

complex accounting for the varied concomitant

22

determinants of exposure choice or of how persons
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came into the study.
The only real confounders in the pre-post

3

design are secular changes in the environment or in

4

the ascertainment mechanism.

5

the environment, are a temporal confounder.

6

Changes in the ascertainment mechanism with time

7

constitute a source of selection bias.

8

comparative study, confounders and selection bias

9

need to operate differentially in different drugs

10
11

The first, changes in

In a

to cause real problems of interpretation.
The marketing studies that I will talk about

12

all used a

13

intervention.

14

persons in substance abuse treatment centers, from

15

poison control centers, and from large health

16

insurance providers.

17

pre-post design built around the
Studies included data obtained from

The NAVIPPRO Treatment Center study

18

evaluated changes in individual reported abuse by

19

route in adults entering substance-use treatment

20

centers that participate in the national addictions

21

vigilance intervention and prevention program.

22

RADARS Treatment Center study evaluated changes in
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1

overall reports of abuse in adults attending a

2

substance abuse treatment center in the researched

3

abuse diversion and addiction related surveillance

4

treatment centers program.

5

For the purposes of presentation and in the

6

sponsor's briefing book, the two treatment centers

7

studies have been grouped together.

8

from the PMR numbering, the RADARS Treatment Center

9

study was the third PMR and appears as such in the

As you've seen

10

FDA briefing book.

11

second in the FDA briefing book, evaluated changes

12

in opioid intentional abuse as inferred from calls

13

to U.S. poison centers.

14

The RADARS Poison Center study,

Finally, comes the Insured Population study.

15

The Insured Population study evaluated opioid

16

overdose among insured patients who had been

17

prescribed OxyContin or a comparator opioid.

18

the Insured Population study was textbook

19

epidemiology, undertaking in what is arguably a

20

general population, and since it addresses an

21

event, that is overdose, as an outcome, it needs to

22

be considered in a different light from the
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1

surveillance studies, which provided

2

cross-sectional estimates of the prevalence of

3

different kinds of largely overlapping abuse in

4

opioid-abusing populations.

5

Each of the studies had a baseline period of

6

two years before the reformulation intervention

7

that followed a transition period to allow for the

8

replacement of original OxyContin by reformulated

9

OxyContin on pharmacy shelves.

This transition

10

period was six months at the end of 2010.

11

there was a post-reformulation period that extended

12

from 2 to 5 years after the reformulation,

13

depending on the study.

14

Finally,

The studies incorporated identification of

15

OxyContin and primary and secondary opioid

16

comparators.

17

regulatory, physicochemical, and usage

18

characteristics of OxyContin.

19

collection instruments are designed independently

20

of the study structure and because these studies

21

were retrospective, the data that would be

22

available was determined in advance.

The comparators are chosen to share
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1

For the studies which compared to time

2

periods, the important confounding factors are

3

those that might have changed concurrently with the

4

introduction of reformulated OxyContin, including

5

particularly secular trends in drug use, changes in

6

using populations, and changes in the NAVIPPRO and

7

RADARS programs that were being used for drug-abuse

8

surveillance.

9

you'll see three analyses in relation to time.

For the NAVIPPRO and RADARS studies,
On

10

these figures, the X-axis represents calendar time

11

and the Y-axis measures abuse.
The introduction of the reformulated

12
13

OxyContin began in August 2010.

14

values before and after the intervention form a

15

qualitative impression of the individual data

16

points.

17

first level of consolidation of the data, the

18

interrupted time series, is a form of statistical

19

analysis that offers a best-fit of time trends that

20

summarize the individual points.

21
22

Quarter-by-quarter

Interrupted time series analysis on the

For present purposes, the trend analyses
have two useful components.

The change in slope of
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1

the trend line from before to after reformulation

2

captures secular trends likely reflecting the

3

dynamic external environment.

4

the earlier to the later trend line shows the

5

immediate impact of the intervention.

6

also see analyses that produce an average change

7

from before to after the intervention.

8
9

The step-change from

You will

The average change combines the effect of
the step-down and the slope.

The pre-post graphs

10

can be summarized in two numbers, so they will not

11

be represented as lines on the graph like the one

12

on the far right, but will be shown in forest plots

13

of confidence intervals.

14

is to step down in the interrupted time series.

15

The step-down reflects the immediate effect of the

16

intervention.

My preferred measure here

17

In the briefing book, you have seen several

18

ways of expressing the extent of opioid abuse using

19

different denominators.

20

studies, one straightforward approach is to take

21

the number of assessments as the denominator

22

against which to compare the number of abuse

For the treatment centers

A Matter of Record
(301) 890-4188

FDA DSaRM-AADPAC

September 10 2020

144

1

reports as the numerator.

2

fraction recalculated each quarter.

3

denominator in each fraction is the same for all

4

drugs.

5

This produces a simple
The

An alternative used in the NAVIPPRO and

6

RADARS studies is to take quarterly dispensing

7

volume at retail pharmacies for each product as the

8

denominator for that product.

9

dispensing volume as the denominator has the effect

Consideration of

10

of reducing the apparent abuse rates for products

11

of high sales and increasing the apparent abuse

12

rates when sales are low.

13

There was a second method of adjustment for

14

dispensing volume employed in the studies, but was

15

not the focus of interactions between the sponsor

16

and the FDA.

17

dispensing volume as a covariate, a procedure that

18

yielded models with an improved fit.

19

mention this in connection with the NAVIPPRO

20

results.

21
22

The technique was to adjust for

I will

These graphs show the estimated dispensing
for OxyContin and three primary comparators over
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1

the duration of the PMR settings.

2

is presented on two graphs because the volumes are

3

so different.

4

dropped during the post-reformulation period; ER

5

morphine rose.

6

hydrocodone and the collective group of other

7

Schedule II opioids rose and fell together.

8
9

The dispensing

On the left, OxyContin dispensing

On the right, dispensings of IR

The volumes of dispensing for IR hydrocodone
and other the other Schedule II group were 15 to 20

10

times higher than for OxyContin and ER morphine.

11

The difference in dispensed volume means that the

12

line summarizing abuse reports with dispensing as

13

the denominator will be squashed down to the bottom

14

of the graph for IR hydrocodone and the other

15

Schedule II comparator group.

16

In addition to introducing large numerical

17

offsets, use of dispensing volume as a denominator

18

against which to compare abuse reports invokes

19

assumptions about the correspondence between retail

20

pharmacy sales and some of the drivers of illicit

21

use, particularly availability and street price.

22

While availability and street price may well be
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1

elements to adjust for in hopes of getting at ease

2

of abuse for different products at different times,

3

it seems to me that retail pharmacy dispensing

4

volume is only a distant proxy for such important

5

determinants of illicit drug choice.

6

the results for the adjustments for retail pharmacy

7

dispensing volume were an important part of

8

Purdue's dialogue with the FDA.

Nonetheless,

Along with the results for abuse proportion,

9
10

I will present the abuse report dispensing ratio or

11

ARDR.

12

used in the FDA briefing document in which the ARDR

13

is called either utilization-based rate or the

14

abuse rate per tablets dispensed.

15

quantity being estimated is really a ratio of

16

disparate elements, I believe that "abuse report

17

dispensing ratio," or ARDR, is a more descriptive

18

term.

19

confusion with the usual epidemiologic meaning of

20

the term "rate."

21
22

The ARDR terminology differs from the words

Since the

Use of the ratio terminology may head off

The quick changeover in OxyContin
availability in the latter half of 2010 represents
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1

a best-case scenario for the conduct of informative

2

epidemiologic studies, and like a typical

3

observational study, there's only one determinant

4

of exposure, calendar time.

5

simplification dramatically limited the range of

6

possible confounding factors.

7

This intentional

The studies of opioid abuse were necessarily

8

limited to the assembly of available data.

9

studied populations are convenient samples with

10

uncertain correspondence and true population

11

denominators.

12

mind as we begin to review the surveillance

13

studies.

14

The

These are the factors to keep in

The NAVIPPRO study provides strong evidence

15

for the support of a beneficial effect of the

16

reformulation of OxyContin.

17

considering the analysis, it's good to bear in mind

18

the ultimate findings.

19

individuals being evaluated for treatment of

20

substance abuse, abuse of OxyContin by injection

21

and insufflation dropped abruptly, by up to

22

52 percent following the OxyContin reformulation,

To stay oriented in

These were that among
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and that the decline continued further over an

2

extended follow-up period.
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No comparator opioid showed a comparable,

3
4

abrupt drop in abuse by injection and insufflation.

5

Abuse of one comparator opioid, ER morphine, did

6

show a gradual decline over follow-up comparable to

7

that of OxyContin, but unlike OxyContin, there is

8

no immediate drop after the OxyContin

9

reformulation.

10

Abuse by swallowing intact

OxyContin tablets did not decline.
NAVIPPRO aggregates data from adults who

11
12

enter substance abuse treatment centers across the

13

U.S.

14

self-reported substance abuse in the preceding 30

15

days as drawn from the multimedia version of

16

NAVIPPRO's Addiction Severity Index tool. This is

17

called the ASI-MV.

18

ASI-MV at program intake and the tool is used in

19

treatment planning and clinical care.

20

NAVIPPRO information consists of

The patient completes the

For the analysis, the investigators selected

21

NAVIPPRO sites that would be most informative for a

22

study of temporal trend.

The analysis focused on
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1

centers that submitted at least quarterly

2

evaluations over the entire study period, from July

3

1, 2008 to the end of 2014.

4

Center study included 66,897 ASI-MV assessments

5

from 34 sites in 10 states.

6

coverage was widespread but does not constitute a

7

representative sample of the country as a whole.

8
9

The NAVIPPRO Treatment

The geographic

The ASI-MV is a computer-administered
clinical assessment tool that uses photos as

10

prompts.

11

pharmacies are shown with color photographs and

12

text descriptions.

13

descriptions only.

14

Examples of products available in

Illicit products have text

These pages are updated with changes in FDA

15

drug approvals and emerging trends in the use of

16

illicit drugs.

17

reports having abused in the last 30 days, the

18

ASI-MV asks the route of administration.

19

ASI-MV is not proctored, meaning that the patient

20

fills out the screen on his or her own.

21
22

For each drug that the respondent

The

In the NAVIPPRO study, approximately
50 percent of the population reporting abuse of
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1

OxyContin was male.

2

or the median age of 26 years.

3

white.

4

facilities.

5

experienced drug users who reported having abused

6

an average of more than six different opioid

7

products in the month before treatment center

8

admission.

9

Most were age 21 to 54 years
The majority were

Just over half were seen in inpatient
These were, for the most part,

The primary comparator opioids were

10

extended-release morphine, immediate-release

11

hydrocodone, and the group of all other Schedule II

12

opioids.

13

of specific products according to route.

14

quarterly number of assessments in the NAVIPPRO

15

study sites was included as a denominator in one

16

set of analyses and in another as a covariate.

17

Respondents classified the reported abuse
The

Estimates of the quarterly volume of

18

regional pharmacy dispensing for each product were

19

used in some analyses as an alternative denominator

20

and in others as a covariate predictor of abuse

21

report numbers.

22

3-digit zip codes from which the patients came.

The regions were defined from
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1

Denominators were included in the statistical

2

models as offset terms.

3

predictors which the analyst specifies the

4

coefficients in advance.

Offset terms are

Like all of the sponsor's PMR studies,

5
6

NAVIPPRO Treatment Center study relied on

7

comparisons of pre- and post-reformulation time

8

periods.

9

good to get a sense of the underlying data.

Before examining statistical models, it's
Here

10

are the actual numbers of reports of abuse of

11

OxyContin and each of the primary comparators at

12

the selected NAVIPPRO sites during the study

13

period.

14

These figures are for all routes combined.
The quarterly number of abuse reports

15

mentioning OxyContin is in dark blue.

The count

16

rises through the first half of 2010, drops steeply

17

in the second half of 2010, and then tails off with

18

some bumps through the five years of follow-up.

19

Just under OxyContin in light blue is the number of

20

reports of abuse of IR hydrocodone, and below that

21

in green is ER morphine.

22

Schedule II opioids other than OxyContin are at the

Reports of abuse of all
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top of the graph in purple.
In considering these figures, bear in mind

3

that the quantity being measured on the ground,

4

that is of the treatment centers, is

5

multidimensional.

6

use of any of the potential drugs of abuse.

7

Respondents affirmed the use of many drugs, more

8

than six different opioids in the preceding 30 days

9

on the average.

Each respondent can affirm the

The lines in this and later graphs

10

don't add up to some larger total because the

11

respondents are affirming the use of different

12

drugs and are largely the same people.

13

The principal analyses in the sponsor's and

14

the FDA briefing books are simple ones.

15

not look for clustering of correlations between the

16

multiple drugs reported by individual users.

17

analyses of NAVIPPRO utilized the two Poisson

18

regression setups with persons or with pharmacy

19

dispensing as the offset.

20

They do

The

Model 1 did the quarterly proportion of

21

assessments, containing a report of abuse by route

22

for each substance.

The quarterly number of
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substance and route-specific abuse reports shows

2

the dependent variable.

3

ASI-MV assessments was taken as an offset scaled

4

per hundred assessments.
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The quarterly number of

Model 2a produced the ARDR or abuse report

5
6

dispensing ratio, a fit of the quarterly reports of

7

abuse in relation to retail pharmacy dispensing

8

volume.

9

Model 1, the quarterly number of abuse reports for

The dependent variable was the same as in

10

each product and route.

11

assessments, the retail pharmacy dispensing volume

12

in increments of 10,000 units was the offset for

13

the ARDR, so the scale of abuse reports per 10,000

14

units dispensed per quarter.

15

of assessments was introduced as a covariate in

16

Model 2a to adjust for temporal changes in the

17

volume of assessments.

18

Instead of ASI-MV

The quarterly number

There was a third model, which used the more

19

flexible treatment of quarterly dispensing volume

20

as a covariate.

21

the use of this Model 3a.

22

similar to those of Model 1.

I will show you one instance of
The results are very
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For injection and insufflation, the figures

1
2

here are the quarterly values of the estimated

3

proportion or ARDRs arriving from the application

4

of the two models.

5

OxyContin, ER morphine is light green, IR

6

hydrocodone is pale blue, and the group of other

7

Schedule II opioids other than OxyContin is

8

lavender.

The dark blue lines represent

On the left, Model 1 provides the

9
10

quarter-by-quarter fitted proportions of ASI-MV

11

assessments in which the individuals reported past

12

30-day non-oral abuse of OxyContin and of the

13

primary comparators.

14

OxyContin rose steadily in the period before the

15

reformulation.

16

a step down to a lower level of abuse and then a

17

further decline.

The proportion using

After the reformulation, there was

The figure on the right, Model 2a, is the

18
19

ARDR in relation to quarterly retail dispensing

20

volume.

21

volume and Model 2a flattened the two widely used

22

comparators to the bottom of the figure.

As expected, the adjustment for dispensing
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1

were IR hydrocodone in the collective group of

2

other Schedule II opioids.

3

20-fold difference in dispensing volume compared to

4

OxyContin and ER morphine, IR hydrocodone and other

5

Schedule II opioids are just at the bottom of the

6

figure.

7

Due to the 15 to

All the temporal trends are still present

8

but are less distinct under Model 2a in both the

9

pre- and post-reformulation periods.

In both

10

figures, there's an immediate drop in proportion of

11

reported non-oral abuse for OxyContin from before

12

to after reformulation and a reversal of trend from

13

a secular increase in abuse reports in the

14

pre-reformulation period to a decline in the

15

post-reformulation period.

16

pattern from the raw data.

17

You will recall this

None of the comparator opioids followed a

18

temporal pattern like that of OxyContin.

19

striking feature in both figures is a large amount

20

of instability during the transition period.

21

presence of transition period fluctuations affirms

22

the wisdom of the original decision to omit the
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1

transition period from the formal analyses so that

2

there was no impact on the findings drive from

3

trends or from percent changes.

4

I said earlier that one can adjust for

5

dosage in suspense as an offset with a fixed

6

coefficient as in Model 2a or as the covariate with

7

a coefficient estimated from the data.

8

is Model 2a, which was just show.

On the right are

9

the fitted figures for Model 3a.

The difference in

On the left

10

fit is shown by the key information criterion

11

values in the upper right at each figure.

12

lower AIC for Model 3a indicates a better fit.

13

The

The interrupted time series analysis served

14

to distill the visual impression provided by the

15

figures of quarterly reports. The fitted trend

16

lines are displayed on the left for the quarterly

17

proportions and on the right for the ARDR.

18

the left and the right, the reports of non-oral

19

abuse of OxyContin dropped abruptly to an extent

20

not seen in other comparators.

21

52 percent for the proportions in Model 1 and

22

32 percent for the ratios in Model 2a.
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For OxyContin, the reduction was sustained

1
2

and extended further down over the years that

3

followed.

4

progressive decline was not seen for any of the

5

comparators.

6

pre-post reformulation step down, but the reports

7

did decline over time.

8

assessments in which abuse of other Schedule II

9

products overall was reported took a large step up

10

The pattern of an immediate drop in

Notice that ER morphine showed no

The proportion of ASI-MV

following the OxyContin reformulation.
These forest plots summarize the percent

11
12

changes for each of the products under each of the

13

models.

14

52 percent and 32 percent reductions for OxyContin

15

in the proportions yielded by Model 1 and the ARDRs

16

for Model 2a.

17

results for each of the primary comparators as

18

well.

19

On the first row, you'll see the

The subsequent rows give you the

When the point estimates fall to the left of

20

the zero line at the center of each graph, we have

21

an indication of declining abuse.

22

intervals describe the regions that we are
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1

reasonably certain will have captured the true

2

value of the effect.

3

abuse of OxyContin in comparison to the primary

4

comparators is shown in this, present under both

5

models.

6

the ARDRs for Model 2a.

The more rapid decline in

All the effects are less distinct under

Here we are switching from the measure of

7
8

immediate change following reformulation to the

9

average change during the extended pre- and

10

post-reformulation period.

These are different

11

forest plots which summarize the overall percent

12

changes from before to after reformulation.

13

left panel describes the simple proportions of

14

Model 1 and the right panel describes the ARDR for

15

Model 2a.

The

For both measures, OxyContin shows an

16
17

overall drop from the pre- to post-reformulation

18

period.

19

corresponds to a declining extent of choice of

20

OxyContin for abuse in the treatment centers

21

contributing to NAVIPPRO.

22

overall change proportions but does register an

All of the 95 confidence region

ER morphine shows no
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1

overall drop in the ARDR measure, corresponding to

2

the long secular decline we've seen in the

3

quarterly data and the trends.

4

comparators have a suggestion of rise in their

5

percent changes in the proportion measures,

6

differences that are attenuated toward zero change

7

in the ratios for quarterly unit dispending.

8
9

The remaining

An alternative comparator to non-oral
OxyContin abuse is oral abuse involving swallowing

10

intact tablets.

11

expected to have a direct effect on abuse that does

12

not require manipulation.

13

models for non-oral abuse of OxyContin, there is no

14

dropping proportion reporting oral abuse following

15

OxyContin reformulation.

16

The reformulation would not be

In contrast to the

In the ARDR measure shown on right, there is

17

a surprising apparent decline in oral abuse during

18

the pre-reformulation period followed by a

19

substantial increase after reformulation.

20

are seeing here is almost surely an artifact

21

induced by Model 2a.

22

inverse of the curves of pharmacy dispensing volume

What we

The ARDR curves are the
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that were used to adjust the accrued data to form

2

the ARDR.

3

rose up to the time of reformulation; dispensing

4

declined after the reformulation.

5

Dispensing volume for original OxyContin

In conclusion, the findings of the NAVIPPRO

6

Treatment Center study are, firstly, that for

7

non-oral abuse among persons entering substance

8

abuse treatment centers, there was an abrupt drop

9

up to 52 percent in non-oral abuse reports

10

following OxyContin reformulation and a subsequent

11

further gradual decline that extended through the

12

follow-up period.

13

160

The effect was unique among the study drugs,

14

suggesting the reformulation had indeed changed the

15

extent of non-oral abuse of OxyContin in the

16

abusing community.

17

oral abuse of OxyContin after the product

18

reformulation, and depending on the analysis

19

chosen, there may be evidence for increase in the

20

oral abuse of OxyContin.

There was no decline in the

21

The results provide compelling evidence for

22

an effective reformulation in reducing the non-oral
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1

of abuse of OxyContin in the community of persons

2

who are heavy users of opioid in the direction

3

anticipated.

4

The RADARS Treatment Center study, like the

5

NAVIPPRO Treatment Center study, was a

6

retrospective surveillance of past month reports of

7

opioid abuse.

8

and analytic techniques were the same between

9

NAVIPPRO and RADARS.

Outcomes, covariates, comparators,

The two treatment centers

10

studies, however, were not completely identical.

11

RADARS Treatment Center study data was derived, for

12

the most part, from populations under care

13

specifically for opioid abuse, unlike NAVIPPRO in

14

which the reporting populations came from substance

15

abuse treatment centers more generally.

16

There were 373 RADARS sites aggregated by

17

3-digit zip codes in 49 states.

This is a

18

geographically broader group than those kept for

19

the NAVIPPRO analysis.

20

mandatory at RADARS, but the great majority of

21

persons invited to complete the survey did so.

22

RADARS' data collection forms were simpler than

The survey was not
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1

NAVIPPRO, ASI-MV, and so could be completed

2

quickly.
Centers entered and left the RADARS System

3
4

throughout the study period with the result that

5

there were too few centers of continuous data to

6

evaluate uninterrupted time series across the same

7

centers for the full study period.

8

there was no information collected on route of

9

abuse so that oral and non-oral abuse were not

10

In RADARS,

distinguished in the data.
The key findings were that patient reports

11
12

of OxyContin abuse showed a step down of up to

13

27 percent immediately following OxyContin

14

reformulation and continued to decline thereafter.

15

The drop in subsequent decline were observed both

16

as a fraction of all RADARS evaluations and taken

17

in relation to the retail pharmacy dispensing

18

volume.

19

This pattern of a drop and subsequent

20

decline for reports of abuse of OxyContin was

21

essentially identical to that seen in the NAVIPPRO

22

sites.

As in NAVIPPRO, reports of abuse of
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1

ER morphine and IR hydrocodone products did not

2

show any step down following the OxyContin

3

reformulation.

4

an immediate drop and a continued decline in abuse

5

reports in the group of all Schedule II opioids

6

other than OxyContin.

What's different from NAVIPPRO was

The population characteristics of RADARS

7
8

were very similar to those in the NAVIPPRO

9

treatment centers.

The participants were largely

10

younger adults with slightly more males and mostly

11

white.

12

large number of opioids abused in the preceding 30

13

days.

14

reporting abuse of each of the study drugs are

15

reported in the FDA and Purdue briefing documents.

16

The comparators had profiles very similar to that

17

of OxyContin.

18

A striking similarity to NAVIPPRO was a

The characteristics of all the persons

Models 1 and 2a were designed as in the

19

NAVIPPRO Treatment Center study.

20

the individual quarterly results and the lines

21

provide the best-fit trend analysis.

22

the left divides the quarterly number of reports of
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1

abuse by the quarterly number of completed surveys

2

at the treatment centers.

3

yielded the ARDR, the abuse report dispensing

4

ratio.

Model 2a on the right

On both scales there's a step down of

5
6

27 percent in Model 1 and 15 percent in Model 2a,

7

and an ongoing decline in the reports of OxyContin

8

abuse following reformulation.

9

a comparable step down in decline for the group of

In Model 1, there's

10

all other Schedule II opioids.

This is not

11

replicated for any of the other comparators in

12

Model 1 and for none of the comparators in

13

Model 2a.
These forest plots summarize the immediate

14
15

changes from before to after reformulation under

16

the two statistical models.

17

declines for OxyContin under both models.

18

each model, the confidence intervals include the

19

possibility of no effect.

20

mix oral and non-oral abuse are directionally

21

similar to what was seen in the NAVIPPRO non-oral

22

abuse.

You can see the
Under

These results were to

Recall that in NAVIPPRO, oral abuse showed
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1

no decline after reformulation.

2

results in the RADARS Treatment Center study are

3

much closer to the null as was seen in the NAVIPPRO

4

non-oral abuse analysis.

5

All the pre-post

In conclusion, reports of OxyContin abuse in

6

the RADARS treatment centers dropped in the order

7

of 27 percent, immediately after the OxyContin

8

reformulation, and continues to decline thereafter.

9

The step down was observed both as a fraction of

10

all RADARS evaluation and as an ARDR taken in

11

relation to retail pharmacy dispensing.

12

Reports of abuse of ER morphine and

13

IR hydrocodone products did not show any step down

14

following OxyContin's reformulation but did decline

15

gradually over time.

16

immediate drop and continued decline in the reports

17

of the group of all Schedule II opioids other than

18

OxyContin in Model 1 but not in the ARDR of

19

Model 2.

20

There was a very similar

The RADARS Poison Center study was a

21

retrospective analysis of time trends and calls to

22

U.S. poison centers that focuses on calls
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concerning medical issues caused by intentional

2

exposure to an opioid.

3

the data coverage ranged from 46 to 50 poison

4

centers throughout the U.S., serving most of the

5

U.S. population.

6
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During the study period,

At the poison centers, medical professionals

7

trained in clinical toxicology managed calls for

8

advice from individuals and healthcare providers.

9

In contrast to the experience in substance abuse

10

treatment centers, drug use incidents that generate

11

calls to poison centers are thought to reflect

12

events involving a wider spectrum of opioid abuse,

13

including that of less experienced abusers, than

14

would be seen in a treatment center.

15

Abuse was defined as a mention of

16

intentional abuse by any route during a poison

17

center call.

18

according to FDA guidance.

19

modeling were U.S. census data, orderly pharmacy

20

dispensing volume, and the total number of

21

intentional pharmaceutical exposures reported to

22

poison centers each quarter.

Intentional abuse was defined
The predictors for

The primary
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1

comparator source are the treatment centers

2

studies.
The subjects of the reports are mostly male

3
4

with an average age of approximately 30 years.

5

mean number of substances involved in the calls was

6

around two.

7

death.

8

minor effect.

9

major event.

10

The

Almost none of the calls concerned a

About a third concerned no effect or a
Another third involved a moderate or
The final third had unknown medical

characteristics.
Here, the trend lines from the interrupted

11
12

time series analysis for portions reporting abuse

13

and for the ARDRs are superimposed on the observed

14

quarterly rates presented as dots.

15

immediate step down for OxyContin following the

16

reformulation on both scales, 28 percent for

17

proportions and 14 percent in the ARDR.

18

immediate step down, there were continued declines.

19

None of the comparators showed a step down after

20

the reformulation, though all showed declines over

21

time.

22

There was an

After

Here are the values for the immediate change

A Matter of Record
(301) 890-4188

FDA DSaRM-AADPAC

September 10 2020

168

1

following reformulation from the interrupted time

2

series analyses.

3

immediate decline for OxyContin that you just saw.

4

Considering the confidence intervals, the

5

observation is only statistically certain under

6

Model 1.

7

model show an immediate decline in calls concerning

8

intentional abuse following the OxyContin

9

reformulation.

10

Under both models, there is the

None of the comparators under either

In summary, RADARS Poison Center's data

11

describe a combination of reported oral and

12

non-oral abuse in persons believed to be early,

13

less-experienced abusers.

14

been a step down of up to 28 percent in OxyContin

15

abuse calls immediately after the reformulation and

16

there was a continued further decline during the

17

follow-up period.

18

with the expected effects of the OxyContin

19

reformulation.

20

There appears to have

These results are consistent

Before I move to the Insured Population

21

study, I would like to point out commonalities in

22

the results of the three surveillance studies,
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1

NAVIPPRO and RADARS.

2

the abuse reports in relation to number of people

3

at risk, there was a consistent pattern of decline

4

in OxyContin reports.

5

NAVIPPRO and the RADARS Poison Center study and of

6

a similar direction in order of magnitude in the

7

RADARS Treatment Center study.

8
9

Under Model 1, which examined

This was unequivocal in

None of the comparators showed as great a
decline as OxyContin.

In Model 2a by comparison,

10

which yielded the ARDR, all the effects for both

11

OxyContin and the comparators had confidence

12

intervals included the null.

13

were prespecified primary goals in the study.

14

Which is preferable depends on your interpretation

15

of the applicability of dispensing volume for the

16

analysis.

17

Both these analyses

Because the RADARS studies both addressed

18

abuse by all routes combined, the strong result for

19

NAVIPPRO pertained only to non-oral abuse with

20

little or no benefit for oral abuse.

21

disparate patterns in NAVIPPRO sum up to an

22

intermediate level of decline similar to that seen
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in RADARS.
Among the PMR studies, the Insured

3

Population study was unique in that it assessed the

4

impact of the reformulation in persons under

5

regular medical care for the treatment of pain.

6

Denominators were enumerated and numerators were a

7

subset of the denominators permitting standard

8

epidemiologic analysis.

9

The purpose of the Insured Population study

10

was to estimate the incidence of unintentional

11

opioid overdose during medical treatment with

12

opioids.

13

during use of OxyContin and comparators both before

14

and after the intervention to reformulate

15

OxyContin.

16

The estimates were to be carried out

The changes in rates of opioid overdose

17

during opioid treatment before and after the

18

OxyContin reformulation, with statistical

19

accounting for any drift in patient characteristics

20

over time, would give a measure of the impact of

21

the reformulation.

22

OxyContin and comparator opioids would account for

Comparisons of changes between
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secular trends in opioid overdose.

2

After the completion of the Insured

3

Population study, the FDA requested an analysis of

4

overall overdoses taking together, intentional and

5

non-intentional.

6

findings in its briefing book.

7

opioid overdose that was classed as a result of

8

intentional self-harm was only a small fraction of

9

all opioid overdose occurring during medical care

The agency has presented those
As it turned out,

10

in the insured populations.

11

unintentional overdose, which I will present here,

12

are substantially similar to the findings for all

13

overdose together, which you will find in FDA's

14

briefing book.

15

Results for

Attention was limited to periods immediately

16

following opioid prescription dispensing.

The

17

outcome included fatal and non-fatal overdoses as

18

identified through insurance claims and death

19

certificates.

20

population under medical care.

21

were linked to exposure by date and were not

22

attributed by individual clinical review.

The study population was a general
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1

In his opening remarks, Purdue's Dr. Landau

2

noted that a goal in the reformulation of OxyContin

3

was a product that not only resisted manipulation

4

but which was also bioequivalent to the original

5

OxyContin under anticipated medical uses of the

6

product.

7

captured regular medical care, the general expected

8

result should be that reformulation should have had

9

no observable impact.

10

Since the Insured Population study

The possibility of changes in overdose risk

11

arise if the product was being incorrectly used by

12

patients or their caregivers.

13

incorrect use could be chewing tablets or crushing

14

them for easier administration.

15

there was misuse or abuse in the pre-reformulation

16

population of OxyContin recipients, the

17

reformulation may be expected to have had an

18

observable effect.

19

in abuse patterns.

20

Examples of

To the extent that

This would result from changes

The key findings of the Insured Population

21

study were that, first, there was no evidence of an

22

effect on the instance of overdose in OxyContin
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1

recipients following the reformulation.

2

consistent with the original expectation of

3

bioequivalence.

4

OxyContin without any concurrent supplementary

5

opioids dispensed, the rate of opioid overdose is

6

lower after the reformulation than before.

7

decline in risk of opioid overdose was more

8

substantial for recipients of OxyContin than for

9

any comparator opioid.

10

This is

Secondly, persons who received

The

The study groups were drawn from three

11

sources.

12

commercial health insurer, a collection of

13

employer-sponsored health insurance plans, and

14

selected U.S. Medicaid plans.

15

study population consisted of people who had

16

recently received a dispensing for a study drug

17

after having been under observation for at least

18

three months to provide baseline information.

19

The data providers included a national

In each case, the

As in all the studies, the comparison was

20

between the pre-reformulation period rate of events

21

and the post-reformulation period, with a six-month

22

transition period in between.
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1

this is a quasi-experimental design built around an

2

administrative intervention in August 2010, the

3

switch from the original reformulated OxyContin.

4

The post reformulation observation period

5

varied in length based on the available data, which

6

was five years for commercial insurers and two

7

years for Medicaid.

8

differences in opioid overdose rates were examined

9

for OxyContin and two groups of comparators, which

The pre- to post-reformulation

10

overlapped only partially with those selected for

11

prior settings.

12

ER morphine, transdermal fentanyl, and methadone

13

tablets or capsules.

14

heavily prescribed and having expected similarity

15

in the range of indications to OxyContin.

16

The primary comparators were

These were selected for being

From the dates of drug dispensings and the

17

day's supply associated with each dispensing, and

18

in each of the three data sources separately, the

19

investigators extracted treatment episodes, which

20

were continuous periods of uniform exposure

21

opportunities for the study drugs.

22

were characterized according to which study drugs
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were available.
The episodes were grouped according to

3

concomitant opioid exposure.

4

involved exposure to both OxyContin and a

5

comparator were dropped from the analysis.

6

treatment episode of OxyContin or comparator drug

7

was counted only when there was no other

8

Schedule II opioid available to the patient, the

9

investigators called the exposure "only use."

10

Episodes that

If a

Although other Schedule II opioids were

11

excluded in the only-use category, it was possible

12

for patients to use still other agents such as

13

benzodiazepines or other CNS depressants.

14

treatment episode was counted, regardless of

15

whether there was simultaneous use of any

16

Schedule II opioids other than the study drugs, the

17

investigators called the exposure "any use."

If the

18

This is the most comprehensive

19

classification of study drug exposure.

20

between study drugs is not permitted so as to have

21

clean within-study comparisons, but other opioids

22

are permitted for all the study groups.
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The treatment episodes were constructed from

2

the dates of fill for prescriptions of study drugs

3

together with the days supplied for each fill.

4

Imagine a prescription that was filled on what

5

we'll designate as day 1.

6

day 1 as exposed and then filled out the following

7

days, as many as the days supplied.

8
9

The algorithm counted

In addition, following days up to one-half
of the days supplied were incorporated as a grace

10

period of exposure, accounting for the possibility

11

of less than full adherence.

12

for another prescription of the same opioid, for

13

example on day 5, the same rules applied to days 5,

14

6, and 7 as exposed.

15

unified across the fills.

16

was identified consisting of a single period of

17

presumably uniform drug exposure.

18

If there was a fill

The exposure history was
An achievement episode

Now, let's consider what happens to the

19

second fill for a different opioid.

The same rules

20

for assigning exposures apply, but now the exposure

21

history includes both single-drug and multiple-drug

22

treatment days.

The treatment episodes of the
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periods of sequential days have uniform drug

2

exposure.

3
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In this case, three treatment episodes are

4

eligible for analysis, each regimen with a distinct

5

drug exposure combination.

6

prescription is for another study drug, treatment

7

episode 2 will drop out of the analysis because it

8

corresponds to two simultaneous exposures to the

9

two study drugs.

If the second

The primary outcome was

10

unintentional opioid overdose, both fatal and

11

non-fatal.

12

previously validated algorithm.

13

were used to characterize each of the treatment

14

episodes, clinical features, and some non-opioid

15

co-medications.

16

Overdose intentionality I define by a
The covariates

Each of these was re-evaluated at the

17

beginning of each treatment episode and accounted

18

for as a potential confounder multivariable plus

19

some regressions.

20

Poisson regression within each data source.

21

Treatment episodes are the unit of observation.

22

Generalized estimating equations served to capture

Analyses were undertaken by
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1

repeated observations within individuals.

The

2

modeling included main effect terms for each of the

3

predictors, and drug-by-period interactions

4

captured drug-specific pre-post difference.

5

Results in the two commercial data sources were

6

combined using random effects meta-analysis.

7

This table and the one on the next slide

8

shows some of the baseline features of OxyContin

9

and comparator groups in each of the data sources.

10

The OxyContin users are very similar to the use of

11

the primary comparators in terms of demographics,

12

drug use, and comorbidities.

13

populations of a variety kinds of pain observed

14

during an average of 6 to 9 months of opioid use.

15

There were slightly more women than men.

16

ages varied between data sources or were similar

17

between OxyContin and comparators within each data

18

source.

19

These were large

The mean

This is an extract from the table of

20

diagnosis and conditions as drawn from the

21

insurance claims data.

22

is to provide you a feel for the comparability

The purpose of this table
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1

between OxyContin and the comparators for each of

2

the data sources.

3

different diagnosis groups varied between data

4

sources, prevalence was similar to recipients of

5

OxyContin and primary comparators in each source.

6

The similarity of demographics and baseline

7

conditions support the rationale for choosing the

8

comparators, which was that they be used for

9

similar indications as OxyContin and in similar

10
11

Although the prevalence of

patients.
These are the overall rates of opioid

12

overdose in OxyContin users in the most general

13

category of treatment episodes in the three data

14

sources before and after the reformulation, usually

15

the so-called "any use" treatment period.

16

of these there was a small downward trend for

17

OxyContin, which was shared with some of the

18

comparators and in only some of the databases.

19

In each

The overall impression is one of little or

20

no preferential decline in opioid overdose rates

21

for OxyContin patients versus comparator patients.

22

In both time periods and all data sources, the
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range of opioid overdose for recipients of

2

OxyContin was lower than that for any of the

3

comparators.

4

higher than the rates in the commercial data

5

sources by a factor of approximately 2.

6
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The rates in Medicaid were uniformly

These are the results for OxyContin only,

7

that is OxyContin treatment episodes without any

8

non-study Schedule II opioids dispensed

9

concurrently.

The only-use groups represented

10

about one-third of the total person-time of

11

treatment episodes.

12

reformulation, OxyContin showed a consistent drop

13

in the rate of opioid overdose across all three

14

data sources.

15

results across the sources:

16

decreasing, or remaining flat.

17

comparator and in each data source, the decline was

18

more pronounced for OxyContin.

19

From before to after the

The comparators had inconsistent
increasing,
Compared to each

This forest plot shows the statistical

20

refinement of the before-and-after graphs.

21

figures showed three adjusted-rate ratios of the

22

differences in overdose rates from before to after
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1

OxyContin reformulation in each comparator taken in

2

relation to the before/after difference in the

3

OxyContin overdose rates.

4

ratios of pre-post ratios, or RoRs, comparing each

5

of the comparators to OxyContin.

6

included all the covariates.

These quantities are

The adjustment

Point estimates to the right of 1 show a

7
8

greater decline for OxyContin.

That greater

9

pre-post decline is clearest in the pooled

10

commercial only-use group at the bottom of the

11

figure.

12

within the range that favors OxyContin.

13

differences also nominally favor OxyContin for the

14

pooled commercial any-use and the Medicaid

15

only-use, the values and the point estimates in

16

these two categories are much closer to 1.

17

The 95 percent confidence ratings all fall
While the

For the Medicaid any-use data, there's no

18

evidence or difference in pre-post rates of decline

19

between OxyContin and any of the comparators.

20

ER morphine and for methadone, the pre-post decline

21

is more pronounced for OxyContin, though the

22

confidence intervals include no difference in the
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temporal effects at all.
So overall, for both Medicaid and commercial

3

data, the any figures are close to no effect.

In

4

the FDA briefing document, you will see analyses of

5

all overdoses without distinction according to

6

intentionality.

7

in the figures shown.

RoRs in Medicaid were lower than

8

In the case of methadone in the Medicaid

9

any-use group, the upper bound of the 95 percent

10

confidence interval, the RoR was below 1.

11

only-use figures show consistent effects across all

12

comparators to the commercial data sources and the

13

commercial-only results support superiority for

14

OxyContin.

15

The

In conclusion, for people undergoing regular

16

medical care, who are the vast majority of

17

OxyContin recipients in the United States and who

18

are patients in whom the bioequivalence in the

19

reformulation should have led to no changes, the

20

Insured Population studies showed no evidence of a

21

difference in the overdose rates following the

22

reformulation.

Secondly, in persons who received
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OxyContin without any concomitant opioids, rate of

2

overdose during treatment was lower in the

3

post-reformulation period than in periods before

4

reformulation.

5

reformulation for OxyContin was more consistent

6

than for the comparators and greater than for any

7

comparator.

8
9
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The lower risk after the

One possible explanation is that this
corresponds to incorrect usage patterns of crushing

10

or chewing the product, which were more easily

11

accomplished in the pre-reformulation period.

12

Another possibility is the non-trivial fraction of

13

OxyContin-only recipients prior to the

14

reformulation were in fact persons who had misused

15

or abused the product, and that that fraction among

16

OxyContin users declined over time following the

17

introduction of the reformulation.

18

The NAVIPPRO studies and each of the RADARS

19

studies found a step down in the reported OxyContin

20

abuse immediately following the reformulation in

21

August of 2010, indicating an effect of

22

reformulation on the prevalence of abuse of
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1

OxyContin.

2

was possible to separate out routes of abuse.

3

the steep drop with non-oral abuse were to be

4

combined with the absence of change for oral abuse

5

to produce an overall figure, there would be an

6

intermediate result of modest improvement for the

7

overall abuse; not much different from the decline

8

seen in the two RADARS studies, which addressed

9

abuse by all routes combined.

10

An advantage of NAVIPPRO was that it
If

The treatment centers give us information

11

about people under evaluation or treatment for

12

substance abuse or opioid abuse. In the questions

13

that the FDA has asked you to consider tomorrow,

14

the FDA has asked repeatedly that you discuss and

15

identify which populations are described by which

16

available evidence.

17

expands on the idea of populations that need to be

18

distinguished, at least conceptually.

In its briefing book, the FDA

19

After pointing out that there are

20

individuals who may cross or even simultaneously

21

fit into several categories, the agency goes on to

22

say that, quote, "Broadly speaking, three important
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1

populations may be particularly relevant to

2

evaluating the impact of OxyContin's reformulation

3

as an ADF," end quote.

4

person seen in the treatment centers may correspond

5

to the most seriously opioid involved group.

6

population the FDA describes is consisting of,

7

quote, "individuals who regularly manipulate opioid

8

analgesics for use by routes, e.g., snorting,

9

injecting, other than the intended route," close

10
11

Roughly speaking, the

The

quote.
The Poison Center study, which found

12

decreased calls concerning both OxyContin and the

13

comparators, is informative about a broader mixed

14

population of people who abused opioids but may not

15

be under a treatment for abuse.

16

Again, speaking very roughly, the Poison

17

Center's population appears to have an important

18

component of persons whom the FDA describes in its

19

second category as, quote, "individuals who misuse

20

or abuse opioid analgesics but do not regularly

21

manipulate these products for use by routes e.g.,

22

snorting, injecting, other than the intended
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route."
The Insured Population study indicated that

3

people receiving regular medical care experienced

4

no increase in overdose risk from reformulation,

5

and that one subgroup appeared to have had

6

diminished risk as a result of the reformulation.

7

The Insured Population study represents

8

general medical care for people with ongoing pain.

9

The insured patients correspond most closely to

10

what the FDA describes in its remaining group as,

11

quote, "individuals who require opioid analgesics

12

for the treatment of pain under the care of a

13

healthcare provider, i.e., the intended

14

population," close quote.

15

The four PMR studies therefore cover all

16

three of the FDA's suggested population groups of

17

special interest.

18

studies seem to me to be consistent with the

19

premarket expectations, that there would be an

20

impact of OxyContin reformulation in reducing some

21

forms of abuse and misuse involving tampering of

22

the product, and that in intended users, new

In toto, the results in the PMR
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1

formulation would be bioequivalent to the old.

2

Reformulation could not have been expected to have

3

any global impact on opioid abuse in the United

4

States because OxyContin sales only represented a

5

small portion of the opioid market.
In my view, each of these studies is in some

6
7

sense a paradigm for future work, such as you and

8

the committee will be discussing today and

9

tomorrow.

DR. HERNANDEZ-DIAZ:

10
11

Thank you.
Thank you very much,

Dr. Walker.
As a reminder, we will take clarifying

12
13

questions later this afternoon because now we will

14

break for lunch.

15

Eastern time and continue with Purdue's

16

presentation

We will reconvene at 1:15 p.m.

Panel members, please remember that there is

17
18

to be no chatting or discussion of the meeting

19

topics with other panel members during the lunch

20

break.

21

around 1:00 p.m. Eastern time to ensure that you

22

are connected before we reconvene at 1:15.

Additionally, you should plan to rejoin at
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you.
(Whereupon, at 12:24 p.m., a lunch recess
was taken.)

4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
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A F T E R N O O N

1

S E S S I O N

(1:15 p.m.)

2

DR. HERNANDEZ-DIAZ:

3
4

everybody.

5

presentations.

Welcome back,

We'll now continue with Purdue's

Dr. Dart, whenever you are ready.

6

Sponsor Presentation - Richard Dart

7

DR. DART:

8
9

189

Dart.

Good afternoon.

My name is Rick

I'm director of the Rocky Mountain Poison

10

Center and Drug Safety and executive director of

11

the RADARS System.

12

real-world evidence for opioid analgesics with

13

abuse-deterrent properties.

14

I'm here to present the

Real-world evidence is the word for what we

15

do in drug safety, really, all the time.

16

data derived from sources other than traditional

17

clinical trials, and that certainly applies to

18

prescription drug abuse.

19

include that my organization, the Denver Health and

20

Hospital Authority, acquired the RADARS System from

21

Purdue Pharma in 2006.

22

It uses

My competing interests

Many manufacturers of prescription opioids,
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1

or stimulants, as well as federal agencies and

2

other researchers, use RADARS System data.

3

is one of our subscribers, and all subscribers have

4

contractual agreements with our parent institution

5

Denver Health.

6

Denver Health owns and controls all data collected.

7

Our subscribers are contractually allowed to

8

receive information, but they do not participate in

9

developing the system in data collection or an

Purdue

No company has special privileges.

10

analysis of the data, and they never have access to

11

the raw data.

12

Substance abuse is a classic example of the

13

need for real-world evidence as well as the concept

14

of triangulation.

15

to study substance abuse because these individuals

16

often try to hide their actions.

17

sets that collect information when the person takes

18

an action that reveals themselves, like calling a

19

poison center for an unexpected acute health effect

20

or signing into a substance abuse treatment center.

21
22

It's extraordinarily difficult

So we use data

The challenge of this approach is that these
sources of data always have significant biases and
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1

other limitations.

2

technique that is used to incorporate data from

3

multiple sources.

4

to research questions by integrating results from

5

several different approaches, for each approach has

6

different and unrelated key sources of potential

7

bias.

8

by all of us who study substance abuse.

9

Triangulation is a recognized

It obtains more reliable answers

Variations on this approach are really used

We would anticipate that an opioid analgesic

10

with abuse-deterrent properties will be more

11

difficult but certainly not impossible to abuse.

12

The drug creates a hurdle to abuse, especially

13

abuse involving crushing of the drug.

14

specific case of OxyContin, it takes some time and

15

the tools, but it can be done.

16

users will put in that time and effort to get at

17

least part of the drug out of the tablet, and for

18

OxyContin, that amounts to about two-thirds of the

19

active ingredient under ideal conditions for

20

extraction.

21

attractive for diversion or abuse, especially for

22

those who've tampered with opioids.

In the

The more dedicated

These properties make the drug less

A Matter of Record
(301) 890-4188

FDA DSaRM-AADPAC

September 10 2020

192

Abuse-deterrent formulations impact misuse

1
2

and abuse differently for different individuals.

3

For pain patients who need a prescription opioid to

4

manage their pain, ADFs make their medicine less

5

attractive for both oral and non-oral abuse.

6

example, an intact tablet of OxyContin can still be

7

abused orally, but the onset is gradual.
Peak concentrations aren't reached for 2 to

8
9

For

3 hours, much longer than an abuser wants.

More

10

importantly, if the patient tries to crush the

11

tablet, they can't make it release faster unless

12

they learn the technique, then find the tools they

13

need, and also in the process admit to themselves

14

that they have developed an opioid-use disorder.

15

Together these are substantial barriers for

16

patients who are truly trying to simply treat their

17

pain, but for a novice who is experimenting with

18

opioids, an abuse-deterrent formulation may deter

19

them from initiating non-oral routes, which are

20

much more dangerous than ingesting an intact

21

tablet.

22

For individuals with severe opioid-use

A Matter of Record
(301) 890-4188

FDA DSaRM-AADPAC

September 10 2020

193

1

disorder, an abuse-deterrent formulation may deter

2

them from snorting or injecting that specific

3

product, but it's not going to stop their

4

underlying opioid-abuse problem.

5

abusers have more choices because they don't rely

6

just on their doctor; they can buy a variety of

7

drugs, so they will likely find another drug.

8

these individuals need is treatment for their

9

opioid-use disorder.

10

Experienced

What

So while an abuse-deterrent product can't

11

eliminate abuse, it's very clear from both

12

quantitative data as well as chatrooms and blogs

13

that abuse deterrent products do create significant

14

barriers to risky routes of abuse.

15

You saw the sponsor's PMR results, and it's

16

natural to want to know if those results are

17

consistent with the literature.

18

the reformulation of OxyContin has been assessed by

19

many different investigators.

20

systematic review of this in 2016 and updated it

21

for this presentation.

22

We are lucky that

I published a

The literature currently contains well over
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1

50 publications, providing data about opioids with

2

abuse-deterrent properties.

3

was supported by Purdue Pharma.

4

list of those articles are included in the briefing

5

book.

6

supported by Purdue, but some of it will address

7

Purdue as well.

8
9

Much of that research
More details and a

I'll try to focus my research not directly

We looked for any publication in the English
language that addressed postmarketing surveillance

10

of an abuse-deterrent formulation.

11

at all ADFs, nearly all addressed OxyContin.

12

categorized the results using the Bradford-Hill

13

criteria, which is a common tool used in evaluating

14

postmarketing data.

15

thorough evaluation of the information available.

16

While we looked
I've

It provides a framework for

These are the Bradford-Hill criteria.

I

17

will address the first five in white.

The factors

18

of plausibility and coherence are shown in green

19

because those have already been fulfilled by the

20

category 1 to 3 studies required by FDA, and I

21

won't repeat those.

22

gradient, experiment, and analogy are in blue

The factors of biological
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1

because we did not find publications that assessed

2

these directly.
The first criterion is strength, which is

3
4

also known as effect size.

5

postulated that the larger the association, the

6

more likely that the association is causal.

7

case of OxyContin, the published literature shows a

8

large effect size with a decrease in various

9

measures of abuse, ranging from 17 percent to 90

10

Bradford-Hill

In the

percent.
One example of effect size is provided by

11
12

the National Survey of Drug Use and Health known as

13

NSDUH.

14

non-medical use, the blue line, peaked in 2010 at

15

0.8 percent of the population and has since

16

declined to 0.4 percent, a 50 percent relative

17

reduction.

18

Past-year prevalence of OxyContin for

Now, I've added data here, the gray line,

19

from a study by Jones, et al., who used the same

20

data source, NSDUH.

21

article has been quoted by some as evidence that

22

OxyContin's reformulation was ineffective.

It's important because this
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1

analysis also examined the prevalence of

2

non-medical use of OxyContin but only among users

3

who said they had abused a pain reliever in the

4

12 months before taking the survey.

5

words, it analyzes whether a person who already

6

abused pain relievers in general changed their use

7

of one drug, OxyContin, rather than the blue line,

8

which shows the percentage of all people taking the

9

survey who had non-medically used OxyContin.

10

In other

In 2004, 10.3 percent of people who said

11

they abused any pain reliever said that OxyContin

12

was one of those drugs.

13

the right axis for the gray Line.

14

had risen to 16 percent.

15

to 13 percent, which is where this particular

16

analysis stopped.

17

data, the gray dotted part of the line, which

18

showed that by 2014, non-medical use in this group

19

had dropped further to 11 percent.

20

NSDUH changed the questions at this point, so we

21

could no longer draw continuing trends.

22

Please notice, this uses
By 2010, this

In 2013, it had dropped

We obtained the subsequent NSDUH

Unfortunately,

The Jones' paper was certainly accurate at

A Matter of Record
(301) 890-4188

FDA DSaRM-AADPAC

September 10 2020

197

1

the time it was written, but the additional data

2

make it clear that the trend is downward during the

3

entire four years after reformulation whether we

4

are describing the total population or only those

5

people who endorsed non-medical use of prescription

6

opioids.

7

for all respondents and 24 percent among the

8

subgroup who endorsed pain killer misuse.

9

Overall, the effect size was 50 percent

Data from the RADARS Drug Diversion Program

10

shows a dramatic decrease in OxyContin diversion

11

after reformulation.

12

has investigators, law enforcement investigators,

13

in 49 states, and they submit information about the

14

drugs they encounter and the cases that they

15

investigate.

16

change for each drug among the drug diversion cases

17

from baseline, which was 2008 to 2010, through the

18

end of the study period in 2015.

19

the curve using LOESS to illustrate the trends.

20

The Drug Diversion Program

This figure shows the percentage

I have smoothed

Reports of OxyContin diversion decreased

21

promptly after reformulation and far exceeded the

22

changes in other opioids.

Not surprisingly,
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1

immediate-release oxycodone, the yellow line,

2

actually went up initially, which is expected

3

because it contains the same active ingredient and

4

is easily crushable.

5

reformulation, diversion of OxyContin decreased

6

more than 70 percent and ultimately decreased

7

90 percent compared to baseline.
The next criterion is consistency; has the

8
9

In the 12 months after

effect been repeatedly observed by different

10

persons in different places, circumstances, and

11

times?

12

remarkably consistent across a spectrum of

13

investigators.

14

The results for OxyContin have been

This figure is derived from a 2017 report

15

from The Institute for Clinical and Economic

16

Review, also known as ICER.

17

it conveniently summarizes multiple papers in the

18

literature, and I should say ICER is not funded by

19

the pharmaceutical industry, but rather they

20

evaluated the topic from the perspective of an

21

insurer should insurance plans agree to pay for

22

abuse-deterrent formulations.

I've used it because
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This slide shows the results of 16 analyses

2

available at the time.

3

the range of observed reductions was from

4

17 percent to 75 percent reduction.

5

data only extend through 2016, subsequent studies

6

have consistently shown similar results.

7

report concluded that OxyContin was abuse

8

deterrent, however, they also judged the price too

9

high and recommended a reduction in price.

10

In this particular summary,

Although these

The

The next criterion is specificity, which

11

means that results should occur in a specific

12

population at a specific site with no other likely

13

explanation.

14

increase of other drugs while OxyContin was

15

decreasing or they showed a decrease that was less

16

pronounced than OxyContin.

17

Each of the studies showed either an

This is the analysis I just showed you from

18

The Institute for Clinical and Economic Review,

19

which also include comparators, and these are the

20

same 16 studies with the same points for OxyContin,

21

but I've added comparator drugs.

22

the open circles are consistently to the right of
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1

OxyContin, the closed circles.

2

drugs nearly always had a lesser decrease or in

3

many cases an actual increase in abuse compared to

4

OxyContin.

5

The comparator

Another example of specificity is

6

prescribing activity.

7

following the introduction for an abuse-deterrent

8

formulation is the reduction in prescriptions for

9

the drug, as the person who tampers will solicit a

10
11

One effect we should see

different drug of abuse from their doctors.
This slide shows the percentage change in

12

the number of opioid analgesic prescriptions

13

dispensed in the United States in 2009 to 2015.

14

OxyContin is the dark blue line, and it went down

15

substantially.

16

mirrored this effect with increases, particularly

17

for hydromorphone, morphine, and immediate-release

18

oxycodone.

19

Prescriptions for other opioids

We have to understand that an opioid

20

analgesic is really different than other drugs

21

because the patient can actually simulate a

22

prescription for the opioid they want.
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1

can't imagine a patient feigning symptoms or

2

exaggerating their symptoms to obtain their

3

favorite antihypertensive, we do have people who do

4

just that.

5

or the side effects of the pill, they can

6

essentially specify the drug they want to receive.

By feigning or exaggerating their pain,

In my institution, for example, an audit

7
8

found numerous patients who were getting full

9

30-day supplies of opioids from our physician but

10

also duplicate 30-day supplies from physicians in

11

the community.

12

less attractive, we would expect inappropriate

13

prescribers to stop writing OxyContin

14

prescriptions.

Since reformulated OxyContin is

Thus, the pill-mill doctor, such as those

15
16

that became notorious in Florida, would not want to

17

prescribe a drug that his so-called patients didn't

18

prefer.

19

the new preferred drug, something like

20

immediate-release oxycodone, and indeed roxies,

21

which is short for roxicodone, became a very

22

popular drug for abuse because they contained

Instead, that prescriber would switch to
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30 milligrams of oxycodone and can be crushed

2

between two spoons just like the old OxyContin.

202

However, there's an alternative explanation

3
4

that we should consider.

What if prescribers

5

unilaterally decreased prescribing just as the new

6

formulation was introduced?

7

they would do that, but the decreased supply would

8

decrease abuse.

9

prescriptions go down well before we see changes in

It's not clear why

In that case, we should see

10

measures of abuse, but the data don't support that

11

conclusion.
As an example, I've added the percentage

12
13

decrease in law enforcement investigations

14

involving OxyContin, which is the dark dashed blue

15

line.

16

down earlier and much further than prescriptions

17

declined.

18

treatment center program and our poison center

19

program.

20

The legal transactions for OxyContin went

We found the same phenomenon in our

Another good example of specificity is the

21

fact that the OxyContin tablet containing the

22

highest amount of oxycodone were most abused and
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1

showed the largest effect of the reformulation.

2

recent study by Nolan from the New York City

3

Department of Health illustrates how many people

4

receiving a prescription for high-dose opioids are

5

probably dishonest patients.

6

York Prescription Drug Monitoring Plan to examine

7

the prescriptions dispensed before and after

8

reformulation of OxyContin.

9

A

They used the New

There were 4,098 people who filled

10

prescriptions for oxycodone 80 milligrams, just the

11

80-milligram size, in at least 3 of the 4 months

12

immediately prior to reformulation; so these were

13

high intensity users of OxyContin.

14

reformulation, only 46 percent, less than half, of

15

OxyContin, 80-milligram users had filled another

16

prescription for OxyContin.

17

people switched to another prescription opioid.

18

Remarkably, 71 percent of those switching to

19

another opioid switched to one product, oxycodone

20

immediate release, 30 milligram.

21
22

After

Forty percent of these

This can't really be explained by medical
practice.

Why would a person treated for months
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1

using the old OxyContin switch if they were simply

2

using the drug orally for their pain?

3

possible for a person on full doses of OxyContin

4

for their chronic pain to switch to an IR

5

preparation, but very unlikely, especially in such

6

large proportions.

7

It's

The data suggest that, instead, the

8

substantial portion of people filling a

9

prescription for 80-milligram OxyContin were using

10

it for abuse or diversion.

11

these people was receiving a prescription for, say,

12

60 tablets a month, they could sell that drug for

13

several thousand dollars on the black market.

14

For example, if one of

Next, I'll moved to the criterion of

15

temporality, which means that the effect has to

16

occur after the cause.

17

decreased before its reformulation, then the

18

reduction obviously could not be caused by the

19

reformulation.

20

production in a variety of endpoints.

21

of the studies that included trending showed that

22

their measure of OxyContin abuse decreased promptly

For example, if OxyContin

The published data show a prompt

A Matter of Record
(301) 890-4188

In fact, all

FDA DSaRM-AADPAC

1

September 10 2020

205

after reformulation.
Larochelle, et al. studied prescribing

2
3

behaviors before and after introduction of

4

reformulated OxyContin.

5

shows the prescribing of extended-release

6

oxycodone, which is comprised by OxyContin and

7

authorized generic products, and it decreased

8

abruptly after reformulation.

9

total opioid prescribing, the left panel, also

The middle panel here

They found that

10

decreased but to a lesser extent.

Other

11

long-acting opioid prescribing, the right panel,

12

decreased slightly.
Please note the vertical scales of each

13
14

figure.

15

ER oxycodone and long-acting opioids so that you

16

can see the data, but panel A scale is about

17

tenfold higher than panels B and C.

18

morphine-equivalent doses, which means that the

19

investigator is summing the number of morphine

20

equivalents and all the prescriptions dispensed for

21

a drug.

22

The authors expanded the vertical axis for

They also used

Data from the RADARS Treatment Center
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1

Program also shows a dramatic decrease in OxyContin

2

after reformulation.

3

the sponsor's PMR presentation.

4

here because I've converted those rates to a

5

proportion, the percentage of baseline for each

6

drug after reformulation.

7

the one that was defined 2008 to 2010, and I

8

smoothed the curves again using LOESS.

This program was described in
I'm showing it

The baseline period is

Reports of OxyContin use among people

9
10

entering treatment for substance abuse, the dark

11

blue line, decreased promptly after reformulation

12

and exceed changes in other opioids.

13

surprisingly, immediate-release oxycodone, the

14

yellow line, actually went up initially likely

15

because it contains the same active ingredient and

16

is easily crushed.

Not

17

The red arrows show that all the separation

18

between these lines occurred in the first 18 months

19

or so.

20

to go down.

21

OxyContin decreased about 60 percent and ultimately

22

80 percent compared to baseline.

After that, the lines for all drugs start
In the 18 months after reformulation,
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The final criterion here is alternate

2

explanation.

3

Bradford-Hill's original paper, but I focused on it

4

here because it's particularly important in the

5

case of OxyContin.

6

other events explain the fall in OxyContin misuse,

7

abuse, and diversion?

8
9

This is not a separate criterion in

So the question would be, do

There were literally hundreds of
interventions by local, state, and federal

10

authorities over a sereis of 10 to 15 years and

11

some are still being implemented today.

12

interventions included tightening of controls of

13

access to prescription opioids such as prescription

14

drug monitoring plans and actions to reduce

15

diversion by state and medical pharmacy boards.

16

These

There were many efforts to enhance law

17

enforcement.

Public concern about pharmaceutical

18

opioid use has increased, and national guidelines

19

were produced by CDC in 2016 to reduce use of

20

opioids in the treatment of chronic pain.

21

important to remember that these interventions were

22

focused on all opioid analgesics, not just on
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OxyContin.
This figure will show some of the larger

3

interventions that have occurred in the United

4

States and will give us some context.

5

I've heard it claimed that OxyContin is an example

6

of the effectiveness of the CDC pain guideline,

7

however, that guideline was introduced in 2016 long

8

after the major decreases in OxyContin measures had

9

been documented.

10

For example,

The dark blue line shows the percentage of

11

cases in RADARS treatment centers that involve

12

OxyContin.

13

data, except expressed as a percentage of baseline

14

2008 to 2010.

15

increasing slightly from 2008 to 2010, and then

16

drops precipitously after the reformulation was

17

introduced.

18

other opioids combined.

19

time of OxyContin's reformulation, but continues

20

relatively stable for a year or two and then

21

decreases.

22

These data are the same as the PMR

Cases involving abuse were

In contrast, the lavender line shows
It doesn't change at the

I've always been struck by how OxyContin and
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the other opioids group are relatively parallel

2

after 2012.

3

OxyContin and other opioids occurs in the first 18

4

months after reformulation.

5

to what I showed you for drug diversion and

6

treatment center programs as well.

7

All of the observed difference between

This is very similar

Now I've added the red call-outs, which show

8

various large interventions.

9

correspond closely to OxyContin's reformulation.

None of them

10

The closest one would be Operation Pill Nation in

11

Florida, and that occurred about six months after

12

the reformulation.

13

influence of Florida, we repeated our analyses

14

without the Florida data and have found the same

15

results.

16
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So to assess the possible

But perhaps the best way to remove

17

confounders is to move to another country and

18

another time, and yet another group of

19

investigators.

20

Research Center, called NDARC, at the University of

21

New South Wales is funded by the Australian and New

22

South Wales government and has published dozens of

The National Drug and Alcohol
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1

papers on drug abuse in Australia.

2

Purdue affiliate, commissioned an analysis which

3

resulted in the publication of The Effect of a

4

Potentially Tamper-Resistant Oxycodone Formulation

5

on Opioid Use and Harm, main findings of the

6

National Opioid Medications Abuse-Deterrent study

7

or NOMAD.

8
9

Mundipharma, a

Reformulated OxyContin was introduced to
Australia in 2014, four years after the U.S., and

10

the American and Australian formulations are nearly

11

identical.

12

a silent launch where they simply started shipping

13

the new formulation instead of the old.

The approach was the same as the U.S.,

14

The Australian data are particularly

15

important because of the lack of known confounders.

16

There were no changes to regulatory systems for

17

pharmaceutical opioids.

18

opioid prescription guidelines or to limits on

19

doctors' prescribing of opioids, or to monitoring

20

of patient or doctor access to opioids, or even to

21

access the medication via a public subsidy program.

22

In short, it addresses the same issues but without

There were no changes to
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1

the known confounders present in the United States.

2

It's really a remarkable summary and

3

involves 17 different analyses.

The authors also

4

used triangulation of real-world data, similar to

5

what we have done in the U.S., to inform several

6

outcomes, which address population use of other

7

pharmaceutical opioids and heroin; attractiveness

8

of reformulation among people who tamper; the

9

methods that they tamper with; changes in opioid

10

overdose overall; and help or treatment seeking for

11

opioid abused by patient.
Because these studies all had different

12
13

measures, the investigators normalized them using a

14

Z score.

15

and allows us to compare the magnitude of positive

16

or negative effects.

17

of the Bradford-Hill criteria, and it's remarkable

18

how similar the results are to those in the United

19

States.

20

This is a common statistical technique

This one study addressed most

The first question they addressed was the

21

relation between the reformulation of OxyContin and

22

opioid use by using prescribing data.
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1

the variables in these slides, I've color-coded the

2

results.

3

results seem consistent with our expectations of an

4

opioid with effective abuse-deterrent properties.

5

A red diamond will indicate that the results seem

6

inconsistent with our expectations.

7

The green diamond indicates that the

In terms of prescribing, each of these

8

measures was consistent with OxyContin having

9

effective abuse-deterrent properties.

In

10

particular, prescribing for OxyContin 40-milligram

11

and 80-milligram tablets decreased the most.

12

example, the Z score for the 80-milligram tablet

13

was a negative 4, which means it was four standard

14

deviations below the pre-reformulation period.

15

Prescribing for the lower dosage forms did not

16

decrease.

17

40- and 80-milligram tablets preferentially, and

18

not surprisingly, prescribing for

19

immediate-release, non-abuse-deterrent formulation,

20

oxycodone products increased.

21
22

For

It's well known that abusers solicit the

Their second and third questions addressed
extra medical use of pharmaceutical opioids and the
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1

injection of other illicit drugs.

The first data

2

points here address injection of any pharmaceutical

3

opioid, or oxycodone specifically, and they all

4

decreased after reformulation.

5

OxyContin 80 milligrams itself decreased and,

6

interestingly, injection of other pharmaceutical

7

opioids, excluding oxycodone, increased as shown in

8

the last data point.

Injection of

Question 4 addressed injection of other

9
10

illicit drugs.

It's always been a concern that

11

people would be switching, and we'll probably be

12

talking more about that.

13

injection of heroin or amphetamine did not change

14

after reformulation.

But they found that

Question 5 asked people who inject opioids

15
16

about their perception of OxyContin.

17

that injection users strongly agreed that the new

18

formulation was difficult to inject and that their

19

intent to tamper was lower after reformulation than

20

before.

21
22

They found

Question 6 looked at whether methods of
tampering evolved and became widespread.
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1

Consistent with information in the United States,

2

they found that injectors were able to successfully

3

tamper OxyContin, although past-month time,

4

tampering was not changed.

5

Finally, they addressed the adverse

6

consequences of opioids and other drugs.

They

7

looked at numerous categories that you can see

8

here, including drug overdose, opioid overdose,

9

seeking help for various conditions, and entering

10

treatment.

11

they noticed no change in most of these measures

12

with a decrease in the categories of total new

13

treatment entrants and treatment entry specifically

14

for oxycodone.

15

measures because the abuse of one product is a

16

small portion of overall drug abuse or even opioid

17

abuse specifically.

18

Following OxyContin's reformulation,

We could expect no change in these

As FDA indicated in the briefing document,

19

there are numerous weaknesses and biases to each of

20

the studies just like there were for the PMR

21

studies.

22

triangulation, we have the power of multiple

But considering the effectiveness of
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similar observations, essentially all in the same

2

direction, supporting a causal effect of the

3

reformulation of OxyContin in reducing not just

4

abuse but misuse and diversion as well.

5
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Confounding is the biggest threat to the

6

validity of the results, but when I try to think of

7

an alternate explanation that would make it appear

8

that OxyContin's abuse went down more than other

9

drugs due to a factor other than the reformulation,

10

well, no one has identified a compelling

11

alternative explanation so far.

12

I think that's because of the incredibly

13

extensive triangulation possible with these

14

studies.

15

explain how different investigators, using

16

different methods, in different countries, and at

17

three different time periods somehow provided

18

results showing that OxyContin specifically

19

decreased.

20

An alternative explanation would have to

I'm going to end by summarizing my view of

21

the benefits of opioids with abuse-deterrent

22

properties.

The most apparent, and by far the most
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1

studied, is the effect on people who regularly

2

crush tablets.

3

opioid-use disorder, and their response to the

4

reformulation was immediate and intense.

5

was full of complaints from people who tried to

6

crush the tablet.

7

These are individuals with

The Web

The data from the PMRs and the real-world

8

evidence show prompt and large effects.

9

possible to overcome the abuse-deterrent

Yes, it is

10

properties, but the more common effect is simply to

11

increase use of other drugs that they're already

12

using because they're always using multiple

13

opioids.

14

ADFs are also important for people who are

15

tempted to experiment with OxyContin; for example,

16

the patient who is truly just trying to get pain

17

relief notices that they also really like this drug

18

and are tempted to crush it.

19

barrier to this group because they do not know the

20

techniques and tools needed.

An ADF is a real

21

There are other groups like the teenagers

22

who raid their parents' medicine chest and decide
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1

to snort an 80-milligram OxyContin.

2

dangerous, but there's a large barrier with

3

reformulated OxyContin.

4

orally, but that is a much safer route.

5

protected our patients who can't swallow pills.

6

nursing facility can't crush the tablet and remove

7

its time-release features.

8

lethal to a debilitated patient with pain.

9

This is quite

They can still take it
Also
A

Crushing could be

Finally, and it's a small group but I run

10

into it in toxicology, all of these psychoactive

11

drugs have been used for interpersonal violence

12

that's put into drinks so that the perpetrator can

13

assault the victim.

14

crushes OxyContin, it leaves substantial residue,

15

so it's much safer than its alternative,

16

immediate-release oxycodone.

17

Even if one successfully

In the end, we don't have data for every

18

patient group, but we have a great deal of

19

information on OxyContin's physicochemical

20

properties, its pharmacological properties, and its

21

effects on real people who try to abuse it.

22

conclude that all of the real-world evidence points
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to the conclusion that OxyContin is abuse

2

deterrent.
Thank you, and I'll turn it back to the

3
4

sponsor.

5

(No response.)

6

DR. HERNANDEZ-DIAZ:

7

Dr. Landau, when you

are ready.
(No response.)

8

Sponsor Presentation - Craig Landau

9

DR. LANDAU:

10
11
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[Inaudible - audio gap] -- by

non-oral routes.

12

A series of rigorous laboratory studies

13

characterized the substantial robustness of the

14

reformulation, and further, it defined its failure

15

limit.

16

conducted in an opioid experienced and opioid

17

preferring volunteers demonstrated a reduced liking

18

of the reformulation relative to the original

19

OxyContin product.

20

predicted a reduction in OxyContin abuse by

21

non-oral routes of abuse, namely insufflation and

22

intravenous injection.

The clinical abuse potential studies

When taken together, these data
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Pertaining to today's meeting, importantly,

2

the postmarketing epidemiology studies and the

3

extensive published literature demonstrate that

4

these predicted effects were in fact realized in

5

the real world.

6

important, and while all abuse, both oral and

7

non-oral, carry serious health risks, including

8

respiratory depression, overdose, and death, the

9

reformulation is important because non-oral abuse,

This advance we consider to be

10

which can deliver up to 12 hours of medication from

11

the tablet immediately to the individual, heightens

12

those risks, but it also carries additional risks.

13

For example, as FDA recognized in its

14

briefing document, injecting a crushed original

15

OxyContin tablet also subjects the individual to

16

the risk of infectious disease brought about by

17

sharing needles when used for intravenous

18

administration of drugs.

19

abuse through these dangerous routes is beneficial

20

to the public health.

21
22

Reducing the risk of

We also believe these findings support FDA's
policy to encourage development of abuse-deterrent
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formulation as one part of a multifaceted approach

2

to mitigating the opioid crisis.

3

making one product abuse deterrent cannot resolve

4

the opioid crisis; there are too many

5

non-abuse-deterrent options and it's far too

6

complicated.

7

OxyContin reduced abuse by certain routes, it was

8

not expected to reduce abuse of other opioids.

9
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But to be clear,

And while the reformulation of

In addition, for individuals with severe

10

opioid-use disorder who are crushing and injecting

11

the original formulation, it was not anticipated

12

that reformulating OxyContin would cause all of

13

those individuals to stop abusing drugs altogether;

14

rather, it was expected that some would migrate to

15

other available opioids that they could more easily

16

snort or inject.

17

presentation for the day, Dr. Dart, who you just

18

heard from, has substantial expertise on migration

19

issues, and he's available to share his perspective

20

on the subject if the committee so desires.

21
22

And while not part of our planned

Given the small share of the prescription
opioid market held by OxyContin, and for that
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1

matter, all other abuse-deterrent opioids, the full

2

potential public health benefits of converting a

3

substantial share of the prescription market to

4

abuse-deterrent formulation simply can't be known

5

at this time.

6

Nonetheless, the totality of evidence

7

demonstrates that the reformulation of OxyContin is

8

an important incremental improvement over the

9

original non-abuse-deterrent formulation.

And

10

further, we believe the data and the learnings

11

achieved through the process of reformulating

12

support a policy of requiring all opioid products

13

with similar abuse liability profiles to have

14

properties intended to make them less attractive as

15

a drug of abuse.

16

benefit the public health.

17

We believe such a policy would

I want to thank everyone for their time

18

today, and I'd now like to turn the mic over to my

19

colleague, Dr. Richard Fanelli.

20

DR. FANELLI:

21

I am Richard Fanelli, vice president of

22

Thank you, Dr. Landau.

research and development at Purdue.
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1

to also introduce my colleague Jennifer Giordano,

2

who will help with moderating this afternoon.

3

Ms. Giordano is the head of business operations and

4

the former postmarketing studies' team leader.

5

was also a member of the team that developed and

6

characterized the reformulation of OxyContin.

7

She

The following people, including Ms. Giordano

8

and myself, are available to respond to questions.

9

These subject matter experts have been essential to

10

the development, execution, and interpretation of

11

the postmarketing studies, as well as

12

interpretation of the landscape of real-world

13

evidence.

14

today, so please don't be surprised if there's a

15

pause as we determine who should answer the

16

questions and gather the appropriate information.

17

We look forward to answering your questions.

18
19

As may be expected, they are all remote

Clarifying Questions
DR. HERNANDEZ-DIAZ:

Thank you very much.

20

We will now take clarifying questions for Purdue.

21

Please use the raised-hand icon to indicate that

22

you have a question, and remember to clear the icon
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1

after you have asked your question.

2

acknowledged, please remember to state your name

3

for the record before you speak and direct your

4

question to a specific presenter if you can.

5

you wish for a specific slide to be displayed,

6

please let us know the slide number if possible.

7

When

If

Finally, it will be helpful to acknowledge

8

the end of your question with a thank you and end

9

your follow-up question with, "That is all for my

10

questions, thank you," so that we can move on to

11

the next panel member with any questions.

12

remember these are questions for Purdue, clarifying

13

questions.

14

Dr. Higgins?

15

DR. HIGGINS:

Please

I have two brief questions for

16

Dr. Alex Walker.

My name is Jennifer Higgins, for

17

the record.

The first is regarding study

18

PMR 3051-3.

I'm curious about the age range of the

19

users in the sample, as we know that polypharmacy

20

is known to be an issue.

21

the intent of the study to analyze for

22

polypharmacy, but I'm sensitive to the increased

And I realize it was not
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1

incidence of that issue for older adults, in

2

particular, for a number of reasons.
I see on page 49 of Purdue's briefing

3
4

document and on slide CC-54 that the mean age is in

5

the low 30s, but I don't see the upper age range.

6

I'm asking this because I'm recalling

7

Dr. Dasgupta's remarks about observing an

8

age-related increase in opioid overdose deaths as

9

well.

10
11
12
13

So that's my first question.
DR. FANELLI:

Dr. Walker, can you discuss

the age range from this study?
DR. WALKER:

Yes.

Thank you, Dr. Higgins

and Dr. Fanelli.

14

Can I have slide 1 up, please?

15

the age ranges for the different surveillance

16

studies.

17

does include some calls about children, but the

18

rest are adults.

19

Here we have

The RADARS Poison Center study you see

DR. HIGGINS:

Thank you.

Regarding my

20

second question, it relates to study PMR 3051-4.

21

Regarding this study population, were these truly

22

Medicaid-only beneficiaries versus commercial
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1

insurance members?

If not, to me, the two samples

2

described here are not that discrete.

3

instance, Medicaid beneficiaries often are dually

4

eligible and have Medicare and possibly some

5

commercial insurance vehicle coverage.

6

wanted to confirm that these are Medicaid-only

7

beneficiaries.

For

So I just

8

MS. GIORDANO:

Dr. Walker?

9

DR. WALKER:

10

for Dr. Beachler to answer.

11

general.

12

fee-for-service and comprehensive care patients.

13

Whether Anthem or the insurance companies in

14

MarketScan contained any Medicaid patients, I can't

15

tell you.

That would probably be better

As you know, Medicaid now includes both

16

DR. FANELLI:

17

the additional information?

18

Let me give you the

DR. BEACHLER:

Dr. Beachler, can you provide

Yes.

This is Dan Beachler.

19

I'm a pharmacoepidemiologist at HealthCore involved

20

with the study, in study 4.

21

question, as Dr. Walker suggested, we had two

22

commercial databases, the HIRD, the HealthCore

To answer this
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1

Integrated Research Database.

For that one, I know

2

these are individuals insured by commercial plans

3

by Anthem and does not include any Medicaid-related

4

insured individuals.
I believe the same could be said for

5
6

MarketScan, but I'm not as involved with that

7

database, but that is my understanding.

8

Medicaid-specific database, as Dr. Walker had

9

mentioned, included individuals who had

For the

10

fee-for-service or managed-care plans, in terms of

11

dually eligible individuals, I'd have to confirm

12

that information.
DR. HIGGINS:

13
14

Thank you.

That's all for

now.

15

DR. HERNANDEZ-DIAZ:

16

Dr. Meisel?

17

DR. MEISEL:

Hi.

Thank you.

Thank you.

Steve Meisel

18

from M Health Fairview in Minneapolis.

19

everyone for some superb presentations this

20

morning.

21
22

I've got a question.
Dr. Dart.

Thanks to

My question is for

You mentioned on a couple of occasions
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that as the attractiveness of OxyContin has gone

2

down, the prescription volume for the immediate

3

release has gone up.
Can you comment and elaborate a little bit

4
5

more on that migration effect?

6

stepping on a balloon, that we're really not

7

changing the public health consequences of this,

8

because unless everything is abuse deterrent, then

9

it's just moving from the undesirable product to

Is it that we're

10

the desirable product; or is there a bigger public

11

health effect of this, based on your

12

interpretation?

13

MS. GIORDANO:

14

DR. DART:

15

DR. FANELLI:

16

DR. DART:

17

happened there.

18

swear.

19
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Yes.

Dr. Dart?

Hello?
We can hear you, Dr. Dart.

Okay.

Sorry.

I'm not sure what

I didn't touch my computer, I

In the specific population of people

20

who are tamperers, who regularly tamper, as the FDA

21

phrased it, they're usually abusing, well, multiple

22

drugs and more than one opioid.
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1

an abuse-deterrent formulation, I'd agree with what

2

you say for that group, that they're going

3

to -- people call it switching.

4

switching as much as just omitting the OxyContin

5

and saying, "Okay.

6

so I'll use those."

7

I'm not sure it's

My dealer has these other ones,

Sometimes that could be a drug like heroin,

8

but it could also be immediate relief.

I think

9

what the Nolan article tells us is that that

10

particular formulation was popular at that time and

11

in that area for sure, and we see that nationally,

12

but it could be other prescription opioids or an

13

illicit opioid as well.

14

DR. MEISEL:

Thank you.

If I understand you

15

correctly, what you're driving at here is that the

16

public health value is less in the known abusers or

17

the moderate abusers and more value for 16-year-old

18

who goes into Mom's medicine cabinet, and wants to

19

have a party, and let's see what happens sort of a

20

deal; that kind of a population.

21

Am I interpreting that right?

22

DR. DART:

That's right, yes.
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MEISEL:

Thank you.

DR. HERNANDEZ-DIAZ:

4

Dr. Coffin?

5

DR. COFFIN:

7

That answers my

questions.

3

6
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Hi.

Thank you.

Phillip Coffin.

I have a

couple of questions, first for Dr. Walker.
Initially, this is on PMR 3051-1, in the

8

Model 2a form of it.

In the Model 2a, there was a

9

discussion of the analysis by unit, and it looks

10

like from the materials that the unit is defined as

11

a tablet.

12

analyses done defining unit as milligram or

13

morphine milligram equivalent, which is generally

14

how I think about opioid dose and availability.

I'm curious if there were any additional

15

DR. FANELLI:

16

DR. WALKER:

Dr. Walker?
None of the main analyses

17

pertain to that, and I can't tell you whether there

18

was an awareness of that number.

19

agreed analysis that went forward.

20

DR. COFFIN:

That was the

I think it might be useful for

21

us at some point to have the information by

22

milligram.

As we've heard from other speakers, the
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1

tablets dispensed really shifted from the much

2

higher dose to a much lower dose tablet of

3

OxyContin after the reformulation, and that looking

4

at it by dose, there might be an even more profound

5

effect of the reduced quantity dispensed on the

6

analysis.

7

DR. WALKER:

I agree with you.

8

DR. COFFIN:

My next question, this is

9

related to PMR 3051-4.

On slide 103, you had

10

looked at the comorbidities among people prescribed

11

OxyContin compared to people prescribed other

12

opioids in the different data sets.

13

those comorbidities changed pre- and

14

post-reformulation.

15

that post-formulation, the people receiving

16

OxyContin may have been a substantially different

17

population than pre-formulation and you may not

18

have seen that shift in the other comparators.

19

DR. FANELLI:

20

DR. WALKER:

21

DR. FANELLI:

22

DR. BEACHLER:

I'm curious if

For example, one might expect

Dr. Beachler?
Go ahead.

Beachler.

Dr. Beachler can discuss.
Sure.

This is Dr. Beachler.
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1

Thanks for that question.

In terms of the question

2

about whether any of the characteristics changed

3

pre versus post, we didn't conduct a formal

4

analysis evaluating the distributions of those

5

different covariates over time.

6

conduct propensity score related weighting, where

7

we weighted the distribution of those different

8

clinical characteristics, weighting on the

9

pre-versus post-period, and conducted some analyses

I would say we did

10

using that sample specifically.

11

results were relatively similar in that propensity

12

score weighted analysis as compared to the other

13

adjusted analyses.

14

DR. COFFIN:

In general, the

That comes to mind in

15

particular because, overall, I'm getting the sense

16

that this may be having more of an impact in the

17

commercial population, the commercially insured,

18

and the socioeconomically different population.

19

Thank you.

20
21
22

I have one further question.

This is for

Dr. Dart.
There was a discussion of the emergence of
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1

transition from extended-release to

2

immediate-release oxycodone after the

3

reformulation.

4

at the time, the ADF formulations were very hard to

5

access insurance-wise for patients particularly or

6

at least I'm usually working in publically insured

7

populations.

8

barrier as opposed to necessarily patient-driven

9

shifts to immediate release.

As a physician who was practicing

So the costs seem to be a huge

It seems to be more

10

cost in my personal experience, and I didn't hear

11

that mentioned as one of the criteria that you

12

considered.

13

DR. FANELLI:

14

DR. DART:

Hi.

Dr. Dart?
This is Rick Dart.

I

15

totally agree.

I'm in a public hospital system as

16

well, and cost is definitely a major consideration

17

with the ADFs.

18

important, I think, is because it helped sort that

19

out, which is that those patients were already

20

taking it for 3 or 4 months, so the cost presumably

21

had been eliminated from that equation and then

22

they switched.

The reason that the Nolan study was
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Now, I'm not saying every single patient

1
2

there.

It really reflects what we saw in Web

3

monitoring and social media about how people flock

4

away, if you will, from OxyContin because they

5

still wanted a drug that they crushed.

6

that you see -- in other literature, some of which

7

I didn't show, actually -- that the shift was much

8

greater for the 80 and lesser for the 40, but

9

greater than the 40 than the 10's and 20's, is a

The fact

10

great example, I think, of that patient -- and I'm

11

not saying half of OxyContin people switched, but

12

that 80-milligram one in particular is a good

13

example of how that phenomenon occurred.

14
15

DR. COFFIN:

Thank you.

That's my final

question.

16

DR. HERNANDEZ-DIAZ:

17

Dr. Marshall?

18

DR. MARSHALL:

Thank you.

Thank you.

Brandon Marshall

19

from the Brown School of Public Health.

20

question for Dr. Dart, which follows up on some of

21

these questions around Michelle Nolan's study.

22

Thanks for highlighting the results of this work.
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I had not seen that.
I have two questions related to the study.

2
3

The conclusion that they state is that they

4

hypothesized that the dramatic decrease in MME dose

5

in all three groups prompted many to transition to

6

heroin in order to avoid severe withdrawal.

7

first question I have is I'm wondering whether you

8

agree with that hypothesis.

9

question is whether you're aware of research that

So the

The second broader

10

examined overdose risk following or among people

11

who either switched or, importantly, discontinued

12

prescriptions altogether after the reformulation.
DR. DART:

13

Thank you.

Yes, I thought heroin

14

might come up, so I have a couple of slides on

15

that.

16

me, actually.

17

role, I guess is what I would say.

That's a common concern.

It's a concern for

Overall, I think it played a minor

18

Can you show slide 1, please?

These are the

19

studies that have shown the relation between

20

reformulation and then an increase in heroin

21

deaths.

22

including, frankly, one of mine from the New

There are several other studies,
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1

England Journal from 2015, where we showed that

2

same relationship.

3

OxyContin abuse decreased.

4

As heroin deaths increased,

There are a couple things to point out.

Can

5

you give me slide 2, please?

First, we have to

6

realize that there is conflicting information.

7

This is a study from a group of investigators that

8

were federal agencies and academic departments.

9

They used NSDUH, so it's not longitudinal.

It's a

10

little hard to understand, but they took patients

11

who did endorse misusing OxyContin in the previous

12

year before the survey and compared them to a group

13

who said, "I misused an opioid, but OxyContin

14

wasn't one of them."

15

Slide 3, please?

They looked at three

16

different measures, heroin-use disorder and

17

initiation, and I'm going to focus on initiation

18

because that's the one that we would think would go

19

up first where there was a lot of switching.

20

they found, they didn't find that any of the

21

measures went up, and initiation actually

22

technically went down, although I interpret that as

A Matter of Record
(301) 890-4188

What

FDA DSaRM-AADPAC

1

September 10 2020

236

basically being unchanged after reformulation.
Now the underlying theory here that you're

2
3

pointing out is important, and that's slide 1, next

4

please.

5

it -- I've been very interested in this for several

6

years.

7

lines here.

8

misuse and NSDUH and the green line is heroin

9

mortality in the National Vital Statistics System,

10
11

What we saw, I think I discovered

We were all comparing the red and the green
In other words, the red line is heroin

of course.
But we didn't tend to talk about the blue

12

line, which was the synthetic opioid mortality and,

13

really, all those studies I showed, except one and

14

my own work, had omitted that, which I'm not sure

15

makes sense because we saw a temporal relation

16

between reformulation and the green line, heroin

17

mortality, going up, but when you add the blue

18

line, you can see that other arrow in mortality

19

actually went down.

20

you lose the inclination point that we used to have

21

at the time of reformulation.

22

When you put the two together,

Another question that this brings up is if
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1

the reformulation caused this in 2010, why do we

2

see changes that go out for many years?

3

the whole market changed to the hard-to-manipulate

4

form.

5

complete.

6

going down, and people tampering were going down,

7

and abuse was going down; so the switching

8

phenomena should be going down during this period.

9

I mean,

Really, by the end of 2010, that was
We showed that total prescriptions were

A good example is that in our treatment

10

center program, in 2010, 2900 people endorsed

11

OxyContin as one of the drugs that they abused in

12

the previous three months, and in 2015, 900 did.

13

That's a 70 percent reduction.

14

incongruous to me, but I think there is an

15

explanation for that, and that's my last slide.

16

This seems

Can you show me slide 2-3, please?

This is

17

a study by Jalal, et al.

It was published in

18

Science.

19

explains the role that OxyContin played here.

20

use mortality data on all drugs, that's the left

21

panel, and they modeled the expected mortality rate

22

in the right panel that showed this, which revealed

It brings this all together and I think
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1

this logarithmic relationship that goes all the way

2

back to the 1980s.

3

drugs on the left side of the panel actually

4

correlate with heroin overdose mortality as well.

5

So it seems to me that the interpretation

In fact, some of the other

6

here is that we have this much larger problem in

7

our society, which I'm sure you would agree with,

8

and most of us would, I think, say, yes, we have

9

this major substance abuse problem in general

10

that's increasing.

But I hadn't really thought of

11

it the way that Jalal presents it until I saw that

12

paper that brings it all together.

13

many factors have increased this, and that really

14

no one drug can explain that.

It seems like

So I would summarize by saying OxyContin

15
16

probably did have some switching back in 2010 and

17

'11.

18

and the evidence suggests a decrease.

19

effect that we're seeing here is an overwhelming

20

effect of drug abuse in general, and especially, I

21

suspect, of polysubstance abuse in particular that

22

has occurred over the last 40 years.

That switching should have decreased, though,
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DR. MARSHALL:

2

DR. HERNANDEZ-DIAZ:

3

Dr. Griffin?

4

DR. GRIFFIN:

5

Can you hear me now?

6

DR. HERNANDEZ-DIAZ:

7

MS. GIORDANO:

8

DR. GRIFFIN:

9
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Thank you so much.
Thank you.

Marie Griffin.

Yes.

Yes.
I know Dr. Dart talked a

little bit about the cost as a barrier.

I'm

10

wondering if Dr. Fanelli or someone else from the

11

company could actually show us the data, like how

12

much did the cost increase; what happened when it

13

became a non-generic; and how much did those types

14

of barriers contribute to the large decline in

15

OxyContin use?

16

MS. GIORDANO:

17

Giordano with Purdue.

18

understand the second half of your question.

19

asked the sponsor about cost.

20

please?

21
22

DR. GRIFFIN:

Hi.

This is Jennifer

I'm very sorry.

I couldn't
You

If you could repeat,

Cost, the fact that it was

non-generic, which is related to cost but also may
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1

have some other barriers.

2

some people did not prescribe non-generics, so that

3

might be a barrier as well as cost.
MS. GIORDANO:

4

We heard earlier that

I don't think we have

5

additional information aside from what Dr. Dart

6

said.

7

cost of the product at this meeting.

8

answer any questions about the PMR studies.

We're not in a position to talk about the

DR. GRIFFIN:

9

I'm happy to

This is to whether cost was a

10

barrier or whether that contributed to the decline

11

in use.

12

MS. GIORDANO:

13

I'd like to ask Dr. Dart to continue that

14
15

Okay.

Thank you.

discussion, please.
DR. DART:

Sure.

This is Rick Dart.

Cost

16

is certainly a barrier, especially in programs like

17

Denver Health, where we're a public subsidy

18

hospital, so there's usually -- then consistently

19

ADFs are -- in systems where the payers have tiers,

20

there is usually an upper tier, at least second and

21

often third tier, sometimes not even offered to the

22

population.
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That's always troubled me because it's an

2

artificial barrier to using the drug, and I very

3

much believe, as I presented, that the primary

4

benefits are to the population that probably

5

wouldn't get through those barriers that payers put

6

up to the use of the drug.

7

I don't know that anyone has quantitated it

8

specifically.

9
10

I think it's real, but

Did that answer your question?
DR. GRIFFIN:

Yes, I guess it does.

I think

11

there was, one, an analyses, and the implication is

12

that people stopped using because of the

13

abuse-deterrent formulation.

14

it's very --

15

DR. DART:

Oh.

But it seems like

I'm sorry.

I can answer

16

that, and the company should confirm this.

17

understanding is the price did not change when the

18

reformulation came out.

19

that was also a neutral factor.

20

MS. GIORDANO:

My

So from that perspective,

Thank you.

This is a

21

sponsor.

We can confirm that was the case.

22

was no price increase when the reformulation was
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Thank you.
Important

clarification; thank you.

5

Mr. O'Brien?

6

MR. O'BRIEN:

Hi.

My question is for

7

Dr. Walker, I believe, slide CC-103, for PMR 4,

8

3051-4.

9

both switching and the conclusion about only use.

10

I guess it's my two questions regarding

As it shows on this chart, most of my

11

experience as a patient and all the patients that I

12

deal with are primarily in the joint and

13

musculoskeletal health, which is the predominant

14

user within this insured population that shows.

15

most of those cases, OxyContin is given, but then

16

there's also oxycodone as a breakthrough pain

17

because the 12 hours is variable, it doesn't always

18

work, and there are issues in between there.

19

one of the questions was how is it determined

20

only-use, when it came to the conclusion of

21

only-use?

22

In

So

The second thing was, in terms of switching,
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I don't know and it wasn't addressed in any of the

2

data I saw, but it's almost an unintended

3

REMS-related switching, whereby at various times a

4

prescription is changed to OxyContin, and then

5

without any reason or change in the patient, it

6

gets filled as actually oxycodone for the same

7

amount, for the same whatever the milligrams are

8

that is there.

9

that occurs and a real problem that the patient

So there's an unintended switch

10

ends up with because they take it as if it is

11

OxyContin, and that results in its own problems.

12

So I guess the two questions are, how is the

13

only-use determined for this particular PMR, for

14

those patients; and also for switching, was there

15

any evidence of REMS-related prescriber error in

16

terms of that?

17
18
19
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MS. GIORDANO:

Dr. Walker, can you speak to

the only-use category and study 4?
DR. WALKER:

Thank you.

Now, remember that

20

all of these were defined in terms of dates of

21

dispensing of drug.

22

dispensing of another drug during the period of

Only-use is use defined as no
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1

validity of the prescription.

2

for drugs that are used for breakthrough pain, it's

3

certainly possible that there is medicine cabinet

4

supply that is available to the patient when

5

they're normally in an only-use category.

6

We should say that

So by only-use, the investigators really

7

mean if there's no prescription for another drug,

8

then the likelihood of use is surely lower.

9

was the rationale, and this was a prespecified

10

That

separate analysis.

11

That's the only-use side and per the

12

switching side, although people who switched during

13

either the pre- or the post-period were assigned to

14

their appropriate drug-use category at the time,

15

there wasn't a separate switcher analysis.

16

MR. O'BRIEN:

Okay.

17

DR. HERNANDEZ-DIAZ:

Thank you.
I remind the members of

18

the committee if you have already asked your

19

question and have no further questions, please

20

lower your hand using the hand icon.

21

Dr. Green?

22

DR. GREEN:

Thank you.
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Brandeis University.

2

questions.

3

Dr. Dart and maybe also for Dr. Walker, but it

4

pertained to looking at the different studies, 1,

5

2, and 3.

6

I had a couple different

The first one, I think it's for

It appears that questions and concerns

7

around heroin use and initiation, and I think the

8

literature also mentioned around misuse of

9

buprenorphine, came up early on in those studies.

10

I was wondering why that perhaps hadn't come up as

11

part of one of the protocols or designs to explore

12

further in those studies.

13

245

Just thinking about some of the NAVIPPRO and

14

some of the RADARS data sets that do track heroin

15

use, and initiation, and also non-fatal overdoses,

16

as well as diversion of buprenorphine, why that

17

maybe wasn't more central or perhaps a shift in

18

design to maybe look a little bit longer in that

19

time period, because it takes time for heroin

20

markets to develop and perhaps shift, too, for

21

instance.

22

look at that; so why that didn't come up.

That might have just given us a better
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1

MS. GIORDANO:

This is Jennifer

2

Giordano with Purdue.

Just a couple of notes on

3

comparators in total.

As you say, there were

4

multiple comparators studied, and selection of

5

those comparators was set during protocol

6

development, which was a scientific exchange with

7

FDA.

8

help us here.

9

selection in the PMR.

There are a couple of responders that can
First, Dr. Walker can tell us about

10

Dr. Walker?

11

DR. WALKER:

12

These two surveillance programs we have from

Thank you.

13

RADARS and NAVIPPRO, we're taking a lot of data

14

that weren't included in the PMRs.
Could I have slide 2 up, please?

15

This is

16

contextual information.

On the bottom here, you

17

see the scales had to change because of the large

18

number of people who have used heroin.

19

sort of burnt orange curve is the people who

20

affirmed heroin abuse in the population, and then

21

we have the accrued numbers that we're seeing

22

below.

That top

We can look also at the RADARS treatment
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1

centers for a similar kind of figure that compares

2

heroin and OxyContin.

3

Could I have slide 3 up, please?

In both

4

NAVIPPRO and RADARS treatment centers, what you

5

have is a pretty flat proportion of people who are

6

in treatment saying that they used heroin in the

7

past 30 days.

8

about what the population of all of these studies

9

are looking at.

I think we need to be very clear

It's people in treatment centers,

10

and all the filters that go into that, and what

11

they said they used.

12

For both NAVIPPRO and RADARS, there were

13

pretty stable numbers, which corresponds pretty

14

much to the NSDUH figures, that the amount of

15

heroin abusers doesn't change so much as the heroin

16

associated mortality, so it's pretty flat.

17

NAVIPPRO centers, it's a much bigger distinction

18

between heroin abuse and OxyContin than in the

19

RADARS centers, but clearly both have different

20

temporal patterns with the OxyContin dropping and

21

the heroin -- well, you can look at it and decide

22

whether that's flat or up curving.
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the eye of the beholder.
DR. GREEN:

Thank you.

I had a second

3

question pertaining to study 4, actually.

4

noticed that the two commercial databases did not

5

include race and ethnicity in their records,

6

however Medicaid data of course does include

7

extensive race and ethnicity information.

8
9

I

I'm curious why that wasn't taken into
consideration as a sensitivity analysis,

10

importantly, for this population, and also thinking

11

about some of the gender differences, or lack

12

thereof, that emerged in the prescription opioid

13

epidemic.

14

played a larger role.

15

I'm thinking about why gender hadn't

Thirdly in that, I see, and heard, and

16

appreciated Dr. Dasgupta's notes earlier on about

17

the risk and status of people who might have been

18

starting ADFs or not starting ADFs.

19

considering non-fatal overdose was such a strong

20

predictor for subsequent overdose in this data set

21

and in this study 4, perhaps looking at breaking

22

out that experience of non-fatal overdose to people
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1

who had never experienced versus people who had

2

experienced one or more as a way to maybe look at

3

actual risk of the population receiving ADF and

4

their subsequent risk of fatal overdose.

5

MS. GIORDANO:

Dr. Beachler?

6

DR. BEACHLER:

Yes.

Dan Beachler from

7

HealthCore.

I think there are a couple questions

8

there.

9

the first question was related to race and

Let me see if I can capture them.

I think

10

ethnicity, and I think as you correctly noted in

11

the commercial databases, the HIRD and MarketScan,

12

that information, or individual level information,

13

on race/ethnicity is not available.

14

can confirm we did not conduct analyses with

15

race/ethnicity in that database either.

16

In Medicaid, I

Another question I heard was related to, if

17

I understand correctly, the fatal and non-fatal

18

related overdoses and the increased risk in that

19

population.

20

If I can have slide 3 up, please?

Just to confirm that point, as you had said,

21

the risk of having a subsequent overdose among

22

those individuals with a prior risk was the
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strongest risk factor for overdose in all of the

2

databases.

3

relative risk of about 15 in Medicaid to close to

4

30 and a third.

5
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You can see here it ranged from

In terms of doing stratified analyses, among

6

that subpopulation, I think it could be

7

interesting.

8

sample size of that population.

9

represented maybe less than 1 percent of the

I think the challenge there is the
I think it

10

insured population studied, so I don't think we

11

would have the sufficient statistical power to look

12

at this in great granularity.

13
14
15

There might have been other questions.
Please let me know if there are others.
DR. GREEN:

Just on gender, since all three

16

databases considered gender, it looks like as a

17

confounder, but I'm curious about clarifying those

18

analyses first, for the public to understand

19

impacts on subpopulations that are important, like

20

different genders.

21
22

DR. BEACHLER:
clarifying.

Yes.

Thank you for

For gender, as you said, we did
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1

include gender in our adjusted models for each of

2

the three databases.

3

believe we did any stratified analysis by gender,

4

but point taken.

5

understand any potential differences by gender.

To my knowledge, I don't

That is kind of important to

6

DR. GREEN:

7

DR. HERNANDEZ-DIAZ:

8

I have to apologize to Dr. Zibbell and

9

Dr. Sprintz.

Okay.

Thank you.
Thank you.

I know you have questions, but we

10

have to move on.

But we have you on the list.

11

Please save your question, and we will get back to

12

you at the end of the day; so sorry about that.
We have to move on to the FDA presentations.

13
14

We'll continue with the presentation from Dr. Hanna

15

Lee.

16

Sadiq.

No, sorry; starting actually with Dr. Nabila
Sorry.

17

Dr. Sadiq, when you are ready.

18

DR. SADIQ:

19

DR. HERNANDEZ-DIAZ:

20

DR. SADIQ:

21
22

Hi.

Can you hear me?
Yes.

Thank you.

FDA Presentation – Nabila Sadiq
DR. SADIQ:

Good afternoon.
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1

Nabila Sadiq.

2

the Division of Epidemiology in FDA.

3

presenting data on drug utilization patterns for

4

oxycodone ER, extended-release products, to provide

5

context for today's discussion.

6

I'm a drug utilization analyst from
I will be

Here is the outline of my presentation.

I

7

will begin with the U.S. sales distribution of

8

oxycodone ER; followed by the prescription

9

utilization patterns by molecule, strength, average

10

milligram of oxycodone dispensed by prescription;

11

prescriber specialty, as well as geographic

12

differences in regard to prescription for 10,000

13

residents; a brief discussion of limitations; and

14

summary of findings.

15

This slide shows the oxycodone ER

16

formulation and other Schedule II opioid analgesic

17

products included in the analyses.

18

include injectable formulation of opioid analgesic

19

medication for opioid-use disorder and

20

opioid-containing cough and cold products.

21
22

We did not

For the purpose of today's discussion
regarding impact of formulation changes of

A Matter of Record
(301) 890-4188

FDA DSaRM-AADPAC

September 10 2020

253

1

oxycodone ER, we focused our analysis on outpatient

2

retail pharmacy settings in the U.S., where a

3

majority of oxycodone ER products were sold.

4

the proprietary data source available to the

5

agency, we obtained national estimates of

6

prescriptions dispensed from U.S. outpatient retail

7

pharmacies for oxycodone ER formulation and other

8

Schedule II opioid analgesic products.

9

Using

This graph shows the estimated number of

10

prescriptions dispensed in millions for all opioid

11

analgesics from January 2006 to December 2019.

12

gray portion of the bar represents the total number

13

of prescriptions that stands for the

14

immediate-release opioid market and the blue

15

portion of the bar represents extended-release,

16

long-acting or long market.

17

represents the total number of abuse-deterrent

18

formulation dispensed from 2009 to 2019.

19

general, prescription utilization of opioid

20

analgesics have decreased from its peak from 2012.

21
22

The

The dotted line

In

Next, we will examine Schedule II ER/LA
products in the opioid market.
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1

the prescription data for Schedule II ER/LA opioid

2

analgesics stratified by product.

3

2010, the utilization of oxycodone ER, shown by the

4

solid black line, was the most frequently dispensed

5

product among all ER/LA opioid formulations.

6

Before declining to 2.4 million prescriptions in

7

2019, more prescriptions were dispensed for

8

morphine ER in 2019.

From 2006 to

Next, we will examine the utilization of

9
10

oxycodone ER in the ADF Market.

11

the utilization of opioid abuse-deterrent

12

formulation stratified by product.

13

represents the total number of prescriptions

14

dispensed for ADFs.

15

highest in 2011 with a decline of 51 percent by

16

2019.

17

ADF, represented by the solid black line, was

18

highest in 2011 with a decline of 64 percent by

19

2019.

20

authorized generic of oxycodone ER was 73 percent

21

of all ADF market.

22

This graph shows

The gray bar

The utilization of ADFs was

Brand and authorized generic oxycodone ER

Of note, in 2019, reformulated OxyContin and

Next, we will examine the utilization of the
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1

oxycodone market by formulation.

This graph shows

2

the dispensed prescriptions for

3

oxycodone-containing products by formulation.

4

total oxycodone prescription, represented by the

5

gray bars, peaked in 2011 and 2015.

6

Immediate-release combination, represented by the

7

black dotted line, and immediate-release single

8

entity oxycodone, represented by the dashed lines,

9

made up the bulk of the prescriptions dispensed in

The

10

2019; whereas extended-release oxycodone

11

represented by the solid black line made up a small

12

proportion, about 6 percent, of the total oxycodone

13

prescriptions dispensed in 2019.

14

Next, we will examine the utilization of

15

oxycodone ER by formulation.

16

slides, the focus of my analysis is OxyContin and

17

its generic products only.

18

prescription dispensed for oxycodone ER products,

19

original and reformulated OxyContin, original

20

generic oxycodone ER, and authorized generic of

21

reformulated oxycodone ER.

22

For the next two

This graph shows the

The total utilization of oxycodone ER,
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1

represented by the gray bars, decreased 67 percent

2

from its peak in 2008 to 2019.

3

marketing of original OxyContin, represented by the

4

black dashed line, stopped and reformulated

5

OxyContin was introduced in the market.

6

utilization of original OxyContin dropped from

7

6 million prescriptions in 2010 to 136,000

8

prescriptions in 2011.

9

million prescriptions were dispensed for

In 2010, the

The

In 2011, 5.5

10

reformulated OxyContin represented by the solid

11

black line, and by 2019, utilization decreased to

12

1.8 million prescriptions.

13

This graph shows the utilization of

14

oxycodone ER tablets by strength from 2009 to 2015

15

by calendar quarters.

16

80-milligram, represented by the dotted black line,

17

and 40 milligram, represented by the solid black

18

line, were the most commonly dispensed strength

19

along with 20 milligram.

20

In 2009 and 2010, the

Dispensing patterns shifted in the beginning

21

of 2011; 20 milligram, represented by the double

22

lines, becomes the most commonly dispensed
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1

strength.

By the fourth quarter of 2015, the

2

20-milligram strength comprised 24 percent of the

3

total tablets dispensed, however, the strength

4

dispensed only provides one perspective of shifting

5

prescription patterns.

6

changes in prescription patterns in strength in

7

terms of total milligrams of oxycodone dispensed

8

per prescription.

The next slide will show

This graph shows the estimated number of

9
10

dispensed prescriptions, represented by the black

11

dashed line, and the milligram of oxycodone

12

dispensed per prescription, represented by the

13

solid blue line, for oxycodone ER products.

14

was calculated by taking the yearly aggregate of

15

total milligrams of oxycodone dispensed divided by

16

the total number of prescriptions dispensed per

17

year.

18

This

The average milligram per prescription

19

dispensed decreased by 45 percent from

20

3100 milligrams per prescription in 2009 to

21

1700 milligram per prescription in 2019.

22

number of prescriptions dispensed decreased from
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1

its peak of 7.4 million prescriptions in 2008 to

2

2.4 million prescriptions in 2019.
This slide shows the top three prescribing

3
4

specialties for oxycodone ER in 2009, 2012, and

5

2019.

6

pain medicine anesthesiologists increased from 14

7

percent in 2009 to 22 percent in 2019.

8

provide the context of state-by-state

9

variabilities, this figure provides a ratio of

10

oxycodone ER prescription for 10,000 residents

11

stratified by state.

12

The proportion of prescriptions dispensed by

In order to

Nationally, oxycodone ER prescriptions to

13

resident ratio appear to have decreased from a high

14

of 439 prescriptions per 10,000 residents in 2009

15

and 288 prescriptions per 10,000 residents in 2018.

16

The ratio of prescriptions dispensed for

17

oxycodone ER were highest in Rhode Island, New

18

Hampshire, and Maine in 2009 and 2012.

19

highest description defense for the 10,000 resident

20

ratio was in Wyoming, Delaware, and New Hampshire.

21

The data provided in our presentation have

22

some limitations.

By 2018 the

The utilization patterns of
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1

oxycodone ER in the retail setting might not

2

represent the utilization patterns in other

3

settings of care such as inpatient and clinical

4

settings, which were not examined.

5

dispensed prescriptions are projected national

6

estimates based on the sample of prescriptions

7

claimed from U.S. outpatient retail pharmacies.

8

In summary, utilization of oxycodone ER

9

The number of

prescription decreased 67 percent by 2019.

The

10

peak of average milligram per prescription of

11

oxycodone ER was observed in 2009 followed by a

12

decline of 45 percent in 2019.

13

strength of oxycodone ER tablets were dispensed for

14

40 milligram and 80 milligram during the fourth

15

quarter of 2009.

16

oxycodone ER 20 milligram accounted for the highest

17

proportion of all strengths dispensed.

18

The most common

By the fourth quarter of 2015,

Prescriptions written by pain medicine

19

anesthesiologists increased between 2009 and 2018

20

from 14 percent to 22 percent.

21

prescription patterns alone cannot determine the

22

impact of ADFs on public health, this presentation
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1

along with context provided from the upcoming

2

presentations will help inform today's discussion.

3

Thank you.

4

DR. HERNANDEZ-DIAZ:

5

We will now continue with the presentation

6
7
8
9
10

from Dr. Hana Lee.
DR. LEE:

Good afternoon, everyone.

Can you

hear me well?
DR. HERNANDEZ-DIAZ:
DR. LEE:

Great.

Yes.

Thank you.

Thank you

FDA Presentation - Hana Lee

11
12

Thank you, Dr. Sadiq.

DR. LEE:

My name is Hana Lee.

I'm the

13

statistician from FDA.

14

going to talk about Methodologic Considerations for

15

Design and Interpretation of Reformulated OxyContin

16

Postmarketing Studies.

17

In this presentation, I'm

I'd like to start by reminding everybody

18

about the overarching goal of the OxyContin PMR

19

studies.

20

OxyContin reformulation using abuse-deterrent

21

formulation, abbreviated as ADF.

22

we're interested in the question did ADF cause a

The studies aim to infer causal effect of
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1

reduction in abuse and overdose of OxyContin?

2

In order to answer this question, the

3

studies aimed to evaluate changes in rates of abuse

4

of overdose of OxyContin before and after the time

5

of OxyContin reformulation with and without

6

comparison to those of other selected opioids,

7

using different populations and associated data

8

sources.

9

Here's the list of data sources and

10

corresponding populations.

11

utilized NAVIPPRO and RADARS data that includes

12

individuals entering or being assessed for

13

treatment of substance-use disorders.

14

specifically included people entering treatment for

15

opioid-use disorder.

16

center calls, and study 4 was based on individuals

17

dispensed OxyContin or comparator opioids using

18

commercial and Medicaid claims data.

19

Studies 1 and 3

Study 3

Study 2 utilized poison

These four data sources were observational

20

in nature and subject to numerous sources of

21

confounding over time that may impact changes in

22

rates of abuse and other outcomes for OxyContin
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1

differentially over time.

2

to isolate the causal effect of ADF from other

3

causes of change in rates of OxyContin.

4

to explore the causal effect of ADF, the studies

5

aim to estimate ranges of effect estimates under

6

various, though possible, assumptions, which

7

reflect the complicated nature of data, design, and

8

analysis to study the impact of ADF.

9

This made it challenging

To be able

The purpose of this presentation is twofold.

10

First, I'd like to illustrate methodologic

11

considerations for design and analysis of these

12

studies, which led to ranges of this estimate under

13

various assumptions.

14

demonstrate why considering robustness and totality

15

of evidence based on the range is a reasonable

16

approach from a statistical perspective.

17

After that, I'd like to

From now on, I will refer to the time before

18

OxyContin reformulation as the pre-period and time

19

after the reformulation as the post-period.

20

start from the review of analytic methods and

21

target of estimation that motivate the methodologic

22

considerations.
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The analytic goal of the studies was to

2

evaluate pre-post change in rates of abuse and

3

overdose of OxyContin, where a rate is defined as

4

the number of abuse cases or overdose cases divided

5

by a selected denominator measure.

6

the choice of denominator in more detail later in

7

this presentation.

8
9

I'll discuss

The studies considered three different
metrics to describe the pre-post change in rates of

10

OxyContin.

11

and ratio of rate ratio that are estimated via

12

difference-in-differences analyses.

13

metrics are called target parameters in statistical

14

analysis.

15

explain how these target parameters are estimated

16

and how to interpret them for these studies.

17

They are percent change, rate ratio,

These three

In the next few slides, I'm going to

Difference-in-differences analysis literally

18

examines the difference between two differences.

19

In this study, the first difference is a pre-post

20

change in mean rate of OxyContin, which is measured

21

by either percent change or rate ratio.

22

change for OxyContin is defined as the mean rate of
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1

OxyContin in the post-period minus the mean rate of

2

OxyContin in the pre-period divided by the mean

3

rate of OxyContin in the pre-period times 100.

4

Rate ratio for OxyContin is defined as the mean

5

rate of OxyContin in the post-period divided by the

6

mean rate of OxyContin in the pre-period.

7

Therefore, a negative percent change or rate

8

ratio less than 1 indicates that the mean rate of

9

abuse or overdose of OxyContin declined after the

10

time of reformulation.

11

the mean abuse rate of OxyContin changed from 3.0

12

to 1.5 from pre- to post-period, then percent

13

change would be minus 50 and rate ratio is 0.5, and

14

both of them indicate that mean abuse rate of

15

OxyContin declined 50 percent after the

16

reformulation.

17

For example, suppose that

The second difference for DID analysis,

18

shown in step number 2, is the same quantity for a

19

comparator; that is pre-post change in mean rate of

20

a comparator measured in either percent change or

21

rate ratio scale.

22

parameter, called difference-in-differences or DID,

Then, the final target
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1

shown in step number 3, is described by taking the

2

difference between difference number 1 and

3

difference number 2 measured in a rate ratio scale.
More specifically, we take a ratio between

4
5

difference number 1 and difference number 2.

In

6

other words, we take a ratio between rate ratio for

7

OxyContin and rate ratio for a comparator.

8

why the final target parameter in DID analysis is

9

called ratio of rate ratio or RORR.

This is

In this study, RORR was defined by rate

10
11

ratio of a comparator divided by rate ratio of

12

OxyContin, as OxyContin was considered a reference

13

opioid.

14

suggest more favorable change for OxyContin

15

relative to the change for a comparator.

16

Therefore, RORR values greater than 1

In this context, favorable could imply

17

different situations.

It could mean a greater

18

reduction in rate for OxyContin compared to that of

19

a comparator, but it could also mean no change for

20

OxyContin but increasing rate for a comparator; or

21

it could even mean a smaller increase for OxyContin

22

relative to that of a comparator.
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1

RORR greater than 1 suggests some favorable effect

2

attributable to ADF, particularly when the rate for

3

OxyContin declined in the post-period.

4

In DID analysis, observations are aggregated

5

into pre- and post-periods, ignoring underlying

6

trends before and after the introduction of the

7

reformulation.

8

consisted of interrupted time series analysis,

9

abbreviated as ITS analysis, and examines shift and

10

change in trends when estimating the effect of ADF.

11

Therefore, the analyses also

These figures show various patterns of

12

shifts and changes in trends for a single opioid

13

that are modeled with ITS analysis.

14

effect of intervention in the first figure on the

15

left can be described by the change in outcome at

16

the time of intervention, as slope remained the

17

same before and after the time of intervention.

18

Such change in outcome right before and after the

19

time of intervention is called change in level or

20

immediate shift.

21
22

For example,

In the next figure, the effect of an
intervention is described by change in slope as
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1

there's no change in level.

2

the right, the effect of an intervention is

3

captured by both change in level and slope.

4

note that in these studies, there's a 6-month

5

transition period between the pre- and

6

post-periods, therefore change in level, or

7

immediate shift, is the difference between a rate

8

at the beginning of the post-period and a rate at

9

the end of the pre-period.

10

In the third figure on

Please

Finally, the analysis consisted of

11

comparative ITS analysis.

12

is helpful, as it controls for time varying

13

confounders, including concurrent trends and events

14

that affect both OxyContin and comparators.

15

Analogous to DID analysis, difference number 1, in

16

comparative ITS analysis is the change in level or

17

change in slope for OxyContin.

18

is the same quantity for a comparator.

19

DID type parameter in comparative ITS analysis is

20

the difference between difference number 1 and

21

number 2, again measured in a ratio scale.

22

Comparative ITS analysis

Difference number 2
Then, the

These studies considered DID analysis,
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2

analysis strategy.

3

major target parameters that the study used to

4

describe the effect of ADF:

5

ratio, and RORR.

268

Therefore, there are three

percent change, rate

From the review of DID analysis, we observed

6
7

that all of these target parameters are defined and

8

estimated by rates in the pre-period and rates in

9

the post-period of OxyContin and comparators.

10

Therefore, validity of the causal effect estimation

11

relies on how well we activate the pre- and post-

12

rates.

13

non-differential between pre- and post-period, it

14

will be less worrisome because the bias will cancel

15

out when we estimate these target parameters.

16

However, if a source and impact of a bias is

17

differential between pre- and post-period,

18

particularly for OxyContin, then that will result

19

in bias estimation of the ADF effect.

20

More importantly, if a bias would be

This motivated the study to identify factors

21

that can impact the estimation of pre- and

22

post-rates differentially, particularly for those
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1

of OxyContin, and to address those factors in

2

design and analysis stage.

3

identified the following four issues.

4

discuss the issue of how to adjust for drug

5

utilization.

6

Broadly, the studies
I'll now

One of the big challenges we face is how to

7

handle the changes in drug utilization patterns

8

over time.

9

correlates with abuse level, which makes sense; the

We know that prescription volume

10

drug has to be available to abuse.

11

that many factors can affect OxyContin prescribing,

12

including but not limited to ADF itself.

13

example, formularies and insurance reimbursement,

14

REMS, and drug company marketing can all affect the

15

prescribing.

16

We also know

For

Here, there's the question of how much of

17

the decrease in OxyContin prescribing after the

18

reformulation was caused by other factors related

19

to change in prescription opioid market, as shown

20

in diagram number 1, or how much of the decrease in

21

the OxyContin prescribing was due to reduced

22

desirability for abuse as described in diagram
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number 2.
To the extent that other non-ADF related

3

factors drove the decrease in OxyContin

4

prescription volume, this decrease should be

5

adjusted for as a confounder, as shown in number 1,

6

but to the extent that decreased demand for abuse

7

drove the decline in OxyContin prescribing, as

8

shown in number 2, this decrease should be

9

considered a mediator, and models should not adjust

10

for it, as the adjusted analysis will underestimate

11

the effect of a ADF.

12

We believe the decrease in OxyContin

13

dispensing was likely due to some combination of

14

number 1 and number 2, so the studies looked at it

15

both ways and considered abuse rates, both

16

unadjusted and adjusted, for utilization.

17

to multiple ways to define a rate using different

18

denominators as I mentioned earlier.

19

ways to define a rate outcome ultimately led to

20

multiple statistical models.

21
22

This led

The different

I'd like to provide a brief overview of the
primary analysis models that were commonly used
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1

across study 1 to 3, and some for study 4.

The

2

model numbers on this slide correspond to the

3

models in the briefing package.

4

denominator measure to define abuse rate outcome

5

and a way to account for an additional covariate

6

when modeling such rate outcomes determines the

7

form of a statistical model.

A choice of the

8

There are five unique DID models and their

9

ITS versions based on various definitions of rates

10

and different ways to model those rates.

11

example, the first rate outcome is defined as the

12

number of abuse cases divided by population size,

13

such as the number of surveys.

14

population base rate, covariates were not accounted

15

for.

16

For

To model the

This approach leads to Model 1 and Model 5.
In the second and the third model, the rate

17

is defined as number of abuse cases divided by

18

number of tablets dispensed, which represents the

19

drug utilization.

20

rate is modeled with and without further adjustment

21

for population size.

22

covariate adjustment leads to different statistical

Then, the drug utilization base

The choice of additional
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models.

2

Lastly, the time at risk could simply be

3

used as a denominator to define abuse rate, then

4

drug utilization and/or populations can be

5

accounted for as a covariate when modeling the

6

standard person-time base rate.

7

choice of covariate adjustment leads to different

8

statistical models.

9

In this case, the

All of these models rely on different

10

assumptions about the relationship among abused

11

populations in drug utilization, and we do not know

12

which model is the most adequate to capture the

13

true relationship.

14

the range of effect estimates and used various

15

model diagnostic tools to check model adequacy and

16

compare relative model performances.

17

Therefore, the studies examined

The next issue is about how to account for

18

the observational nature of the data.

19

for this study are dynamic non-random samples.

20

More specifically, in studies 1 and 3, they used

21

treatment center data; site participation,

22

including treatment setting; and associated
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1

geographic coverage varied between pre- and

2

post-period.

3

pharmaceutical exposure calls made to poison

4

centers decreased over the study period.

5

raised the concern that the fraction of actual

6

abuse-related events occurring in this population

7

may vary between pre- and post-period.

8
9

In study 2, the total number of

This

Lastly, in study 4, patients included in the
insurance cohorts as well as their risk profile may

10

vary over time due to changes in coverage policies

11

and other unknown factors.

12

to ensure that these data represent a constant

13

homogenous sample of this target population between

14

pre- and post-period, which is a necessary

15

condition for non-differential estimation of the

16

pre- and post-rates.

17

different strategy to ensure the homogeneity in

18

selected sample between pre- and post-period.

19

Therefore, it was hard

Therefore, each study took a

Studies 1 and 3 limited key analyses to

20

sites consistently contributing to database over

21

time, using different definitions of sites.

22

example, sites should contribute at least one data
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point in each time-quarter or in each time-year.

2

These varying definitions of sites led to multiple

3

sensitivity analyses.
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4

Study 2 considered call volume as a

5

population measure in addition to U.S. population,

6

and therefore relied on various analyses unadjusted

7

and adjusted for call volume.

8

both incidence and prevalent user cohort, as well

9

as unadjusted and adjusted analyses using

Study 4 considered

10

patient-level characteristics.

Additionally, all

11

of the studies employed comparator opioids to

12

understand background heterogeneity in sampling

13

over time.

14

based on different comparators.

This also resulted in multiple analyses

It is worth noting that there are some

15
16

limitations caused by the site and cohort

17

restrictions.

18

ended up using data from only 34 sites out of more

19

than 200 available sites for the primary analyses.

20

These 34 sites cover only 10 states in the United

21

States.

22

definitions of sites, it was still unavoidable to

For example, the NAVIPPRO study

Even after considering sensitivity
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1

have limited power with limited geographic

2

coverage, which ultimately led to limited

3

generalizability in study findings.
The next consideration is product

4
5

misclassification and missing formulations that

6

apply to all of the studies with the exception of

7

study 4, the [indiscernible] study.

8

to be substantial product misclassification and

9

missing formulation in this self-reported type of

There appears

10

data.

11

reformulation, original OxyContin products were off

12

the market and only reformulated OxyContin was

13

manufactured.

14

observed a high number of endorsements of original

15

OxyContin in the post-period, suggesting

16

substantial product misclassification.

17

For example, after the time of

However, in a NAVIPPRO data, we

We can think about two different

18

misclassification scenarios and how varying

19

OxyContin definitions in the post-period would

20

result in two different estimations.

21

scenario is when people endorse reformulated

22

OxyContin as the original but we do not include
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1

original OxyContin as a part of OxyContin

2

endorsement.

3

In this scenario, we will get a smaller

4

abuse rate for OxyContin than it should be, which

5

leads to an overestimation of the ADF effect.

6

the other hand, if these people endorse a

7

non-OxyContin product as original OxyContin and our

8

definition does include original OxyContin, we will

9

get a higher abuse rate for OxyContin, which would

On

10

underestimate the effect of ADF.

11

the same issue for generic products.

12

continued to report abuse of generic products when

13

they were off the market.

14

We also observed
People

Finally, missing product formulations have

15

the same issue.

So depending on how we do with the

16

endorsement of original OxyContin, or generic

17

products, or products with missing formulation, it

18

could lead to either overestimation or

19

underestimation of the ADF effect.

20

studies considered various definitions of

21

OxyContin, including and excluding original

22

OxyContin, generic ER oxycodone, and unspecified
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ER oxycodone, as a part of OxyContin endorsement.
Therefore, the same analyses were repeated

3

using different definitions of OxyContin, leading

4

to a number of different analyses.

5

that there might be the same issue for comparator

6

opioids, however, instead of considering varying

7

definitions for comparator, the studies consider

8

multiple different comparators.

9

We acknowledge

The fourth issue is about power how to

10

account for secular trends unrelated to ADF.

11

were a number of secular trends occurring during

12

the study period, particularly in the post-period,

13

caused by non-ADF related factors.

14

example of such external factors would be various

15

public health efforts to mitigate the opioid

16

epidemic, where most of them occurred in the

17

post-period.

18

regions underwent a different intensity of public

19

health interventions.

20

There

A specific

In addition, different geographic

A good example of the region-specific

21

intervention is a multifaceted legislation

22

implemented in Florida called Florida pill mill
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1

legislation.

2

eliminate pill mills where they have proliferated

3

supply for prescription drugs to other states

4

through interstate trafficking.

5

This legislation intended to

The Drug Enforcement Agency, DEA,

6

coordinated efforts in February 2010 to August

7

2012, taking major actions to arrest pill-mill

8

owners, physicians, and staff, and seizing assets.

9

This action changed the entire opioid market in

10

Florida and potentially has influenced the supply

11

chain in surrounding states in the Eastern census

12

regions.

13

In addition, data systems used in this study

14

have gone through major changes in the post-period

15

such as survey instrument modification.

16

decrease in abuser overdose rate of OxyContin in

17

the post-period is somewhat attributable to these

18

external factors, then considering a pre-post

19

change in those rates for OxyContin would be a bias

20

measure of ADF effect because it might include the

21

effect of public health efforts and impact of

22

changes in data system.
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All of the studies employed other

2

prescription opioids that could serve as

3

counterfactual or negative control for OxyContin

4

and conducted the DID and comparative ITS analyses.

5

These comparators could approximate what we would

6

have expected to see in trends and changes in

7

OxyContin abuse and overdose had it not been

8

reformulated but under various external factors and

9

associated secular trends.

10

The studies also considered different

11

geographic restrictions to better understand the

12

impact of regional-specific action in estimating

13

the ADF effect.

14

comparator opioid for OxyContin, so the study again

15

considered multiple comparators, where each

16

comparator could serve as counterfactual under

17

different contextual settings.

18

considered secondary comparators, such as heroin,

19

not to aid causal inference but just to understand

20

some context.

21
22

However, there is no single ideal

The studies also

I'll now discuss some other considerations.
We're also interested in ADF and what it is
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1

designed to deter, such as abuse via snorting or

2

injecting, without causing unintended consequences

3

such as a shift to a more dangerous route or

4

increase in abuse of other opioids.

5

these questions, the studies considered analysis by

6

route of administration whenever the information

7

was available, however, these studies were not

8

designed to evaluate whether ADF caused the switch

9

to abuse or overdose of other opioids.

To answer

Therefore,

10

to better understand the substitution effect and

11

broader public health impact of the reformulation,

12

FDA conducted a review of the published literature,

13

which will be presented later in this meeting.

14

Lastly, we're also interested in whether

15

patterns of abuse or effect of ADF differs by

16

subgroups that might represent a different risk

17

profile.

18

analyses by various subgroups, such as analysis by

19

severity of substance-use disorder, et cetera.

20

The studies considered stratified

The final thing I want to talk about is

21

FDA's analysis replication efforts.

22

magnitude of the analysis requested and the variety
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1

of statistical models employed, FDA requested that

2

the sponsor submit data and analysis programs for

3

all of these studies, except for the study that

4

utilized commercial insurance data.

5

is not common practice for PMR observational

6

studies, this effort ensured the reproducibility of

7

effect estimates.

8
9

Although this

It is worth noting that FDA selected key
analyses for the replication efforts, which

10

included descriptive trend analyses, DID, and ITS

11

analysis using primary comparators only.

12

replication efforts were important, as

13

discrepancies in analysis findings between the

14

sponsor and FDA were identified and resolved during

15

the review process.

16

ultimately replicate all the selected analysis

17

findings, which will be discussed later in this

18

meeting.

19

These

As such, FDA was able to

In summary, the use of observational data

20

that are subject to various sources of confounding,

21

as well as the changing landscape of opioid use and

22

abuse, made it challenging to isolate the causal
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1

effect of OxyContin reformulation.

2

studies were designed to explore the impact of the

3

various factors listed in this table when

4

evaluating the effect of ADF.

5

number of different analyses and ranges of effect

6

estimates.

7

Therefore, the

This led to a large

Given the complexity and volume of the study

8

results, FDA's approach was to make a reasoned

9

qualitative synthesis of the findings.

We used

10

fundamental principles of epidemiology and causal

11

inference to assess how robust or compelling the

12

evidence is for an effect.

13

approach from a statistical perspective.

14

This is a reasonable

As a final remark, I'd like to reiterate

15

that despite all these efforts, the studies are

16

still subject to some limitations.

17

encourage you to keep in mind these methodologic

18

considerations and associated limitations when you

19

interpret the study findings.

20

my talk.

Therefore, we

This is the end of

Thank you for your attention.

21

DR. HERNANDEZ-DIAZ:

Thank you, Dr. Lee.

22

We will now take a 10-minute break.
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1

reconvene at 3:27 p.m. Eastern time to continue

2

with FDA presentations.

3

remember that there should be no chatting or

4

discussing of the meeting topics with other panel

5

members during the break.

6

please.

9

See you in 10 minutes,

(Whereupon, at 3:17 pm., a recess was

7
8

Panel members, please

taken.)
DR. HERNANDEZ-DIAZ:

Okay, everybody.

10

will now continue with the presentation from

11

Dr. Celeste Mallama.

12

DR. MALLAMA:

13

Are you able to hear me ok?

14

DR. HERNANDEZ-DIAZ:

15
16
17
18

We

Thank you.

Yes.

Thank you,

Dr. Mallama.
DR. MALLAMA:

Thank you.

FDA Presentation - Celeste Mallama
DR. MALLAMA:

Good afternoon.

My name is

19

Celeste Mallama, and I'm an epidemiologist at FDA,

20

and I'll be presenting Treatment Center Data to

21

Assess the Impact of OxyContin Reformulation on

22

Non-Oral and Overall Abuse of OxyContin.

A Matter of Record
(301) 890-4188

I'll

FDA DSaRM-AADPAC

September 10 2020

284

1

start the presentation with PMR 3051-1, changes in

2

rates and routes of abuse of OxyContin after its

3

reformulation with abuse-deterrent properties among

4

people assessed for treatment at substance abuse

5

treatment centers using data from the NAVIPPRO

6

ASI-MV system.
The primary objective of this study was to

7
8

determine if reformulation of OxyContin reduced

9

non-oral abuse of OxyContin with a secondary

10

objective of assessing if reformulation reduced

11

overall abuse of OxyContin via any route.

12

population followed in this study was individuals

13

entering or being assessed for substance-use

14

disorder treatment using the NAVIPPRO ASI-MV

15

system.

16

The

The study is an ecological time series using

17

serial cross-sectional survey data.

18

outcome in this study was past 30-day non-oral

19

abuse of OxyContin and comparator opioids.

20

were from the ASI-MV survey, a computerized intake

21

survey used by individuals entering substance abuse

22

treatment sites, included in the Inflexxion
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NAVIPPRO network.
Drug utilization data were from IQVIA

3

National Prescription Audit database.

Primary

4

comparators in this study were ER morphine,

5

IR hydrocodone combination products, and other

6

Schedule II opioids, the composite comparator group

7

composed of the opioids listed here on the slide.

8

Additional secondary comparators were included for

9

contextual information.

10

The slide shows the main parameters in bold

11

as well as sensitivity analyses for OxyContin abuse

12

cases site inclusion criteria and time periods for

13

pre- and post-period.

14

presentation, to better understand the effect of

15

misclassification in the survey, we consider a

16

number of different OxyContin definitions.

17

As Dr. Lee discussed in her

We consider the main definition of OxyContin

18

to be any OxyContin, original or reformulated, in

19

the pre- and post-period.

20

main definition because it is the least likely to

21

produce an exaggerated effect.

22

We chose this as the

As a reminder, because this is a dynamic
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1

sample, we restricted to a set of sites that

2

contributed consistently to the study sample.

3

main definition of site restriction was sites that

4

contributed at least one assessment per quarter.

5

We chose this as the main analysis parameter

6

because it would be least subject to selection bias

7

over time.

8

and generalizability of the study finding.

9

the main definition for time period was 2 years

The

However, it also decreased both power
Here,

10

pre-period versus 4 years post-period, which

11

included a more comprehensive and longer time

12

period during which to analyze changes in OxyContin

13

abuse.
To understand both utilization-based and

14
15

population-based rates of abuse, as Dr. Lee

16

discussed in her presentation, we analyze a number

17

of different models.

18

100 ASI-MV assessments and gives a population-based

19

rate.

20

dispensed and models the utilization based rate.

21

Model 2a models the abuse rate per 10,000 tablets

22

dispensed adjusted for ASI-MV assessments of the

Model 1 models abuse rate per

Model 2 models abuse rate per 10,000 tablets

A Matter of Record
(301) 890-4188

FDA DSaRM-AADPAC

September 10 2020

1

covariate.
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tablets dispensed as a covariate, and Model 3a

3

models abuse rate adjusted for tablets dispensed

4

and ASI-MV assessments as covariates.
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Model 3 models abuse rate adjusted for

As a reminder, this slide details the

5
6

methods of analysis that were described by Dr. Lee

7

in her presentations.

8

means and trends analyses and used comparators to

9

measure a difference in differences in pre- to

The study conducted both

10

post-change in mean rates of abuse of comparators

11

versus OxyContin to assess the causal relationship

12

between reformulation and change in OxyContin

13

abuse.

14

The ratio of rate ratio, or RORR metric,

15

reflects the change in abuse rate, comparing a pre-

16

to post-period for OxyContin versus comparator.

17

RORR greater than 1 reflects a more favorable

18

change in abuse rate for OxyContin versus

19

comparator, and an RORR less than 1 reflects a more

20

favorable change for the comparator.

21
22

An

Now, I will be discussing selected results
from PMR 3051-1.

This slide shows trends in
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1

non-oral abuse of OxyContin and comparators.

2

the Y-axis is non-oral abuse cases per 100 ASI-MV

3

assessments, showing the population-based rate of

4

non-oral abuse and X-axis shows quarter years.

5

OxyContin is shown as the black solid line.

6

other Schedule II opioids is yellow, hydrocodone

7

IR combination products is blue, and morphine ER is

8

purple.

9

On

All

OxyContin and all other Schedule II opioids

10

have the highest non-oral abuse rates until

11

OxyContin reformulation at third quarter of 2010,

12

at which point OxyContin non-oral abuse rates

13

decreased to levels similar to ER morphine and

14

IR hydrocodone combination products.

15

opioids, shown in the graph, do not have a similar

16

decrease at the time of transition.

17

rate of OxyContin non-oral abuse, first observed

18

after reformulation, continues into the rest of the

19

post-period.

20

Comparator

The decreased

When the composite other Scheduled II

21

opioids is stratified by individual opioids not

22

shown here, the rise in the composite category is
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largely driven by the increase in IR oxycodone

2

endorsement in second quarter of 2010 when

3

IR single-entity oxycodone was incorporated into

4

the ASI-MV survey.

5

observed for OxyContin and other Schedule II

6

opioids until third quarter of 2010 is due to a

7

high level of individuals that endorsed both

8

OxyContin and another Schedule II opioid,

9

indicating a high rate of co-endorsement between

10

The similarity in trends

OxyContin and comparator opioids.
This graph shows non-oral abuse trends per

11
12

10,000 tablets dispensed or utilization-based

13

trends.

14

show a modest decrease upon reformulation and

15

remain lower in the post-period than in the

16

pre-period.

17

post-periods, OxyContin had higher rates of

18

non-oral abuse than ER morphine, IR hydrocodone,

19

and other Schedule II opioids.

20

289

Quarterly OxyContin non-oral abuse rates

However, in both the pre- and

This graph shows trends in overall abuse via

21

any route of OxyContin and primary comparators per

22

100 ASI-MV surveys.

Here, OxyContin is the dark
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blue solid line, all other Schedule II opioids is

2

red, IR hydrocodone combination products is light

3

blue, and ER morphine is purple.

4

abuse rates decreased following reformulation,

5

returning to rates fairly similar to those seen in

6

the early pre-period and then declining further

7

following ASI-MV screen changes in which

8

ER oxycodone products were reordered and then when

9

ER oxycodone was moved to a later screen in the

10
11

290

Here, OxyContin

survey.
This graph shows trends in overall abuse via

12

any route for OxyContin and primary comparators per

13

10,000 tablets dispensed.

14

rates of OxyContin abuse decreased from third

15

quarter of 2010 to second quarter of 2011, before

16

beginning to rise to rates above those seen in the

17

pre-period and then declining again following

18

ASI-MV screen changes.

19

Here, the quarterly

This graph shows the percent change in

20

non-oral abuse of OxyContin and comparators for all

21

different models 1 through 3a, for the main

22

definitions listed at the beginning of the
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1

presentation.

OxyContin definition here is any

2

OxyContin, original or reformulated, in the pre-

3

and post-period.

4

pre-period, 4 years post-period, and the sample

5

included sites contributing at least one

6

assesssment per quarter.

Time period is

2 years with

On the Y-axis is percent change in non-oral

7
8

abuse.

The bars in blue show estimated percent

9

change for OxyContin; yellow shows ER morphine;

10

green is IR hydrocodone combination products; and

11

orange is other Schedule II opioids.

12

percent change greater than zero demonstrates an

13

increase in non-oral abuse in the post-period

14

compared to the pre-period, and a percent change

15

less than zero shows a decrease in non-oral abuse

16

in the post-period compared to the pre-period.

17

An estimated

The solid bars show the most conservative

18

estimate of percent change for the smallest

19

pre-post reduction or largest increase in non-oral

20

abuse and the striped bars show the least

21

conservative estimate for the largest pre-post

22

reduction or smallest increase in non-oral abuse.
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This graph shows that for all models,

2

OxyContin shows a decrease in non-oral abuse in the

3

post-period, ranging from 29.3 percent as the most

4

conservative estimate to 55.6 percent as the least

5

conservative estimate.

6

here that shows a decrease as the most conservative

7

estimate.

8

3.7 percent, IR hydrocodone shows an increase of

9

21.2 percent, and other Schedule II opioids shows

OxyContin is the only drug

ER morphine shows an increase of

10

an increase of 31.6 percent as their most

11

conservative estimate.

12

This graph uses percent changes to create

13

ratio of rate ratios for primary comparators versus

14

OxyContin for all different models 1 through 3a for

15

mean analysis parameters.

16

denotes RORRs equals 1.

17

indicates a larger pre-post reduction in non-oral

18

abuse of comparator relative to OxyContin, and to

19

the right of this line denotes a larger pre-post

20

reduction in OxyContin non-oral abuse relative to

21

comparator, and the striped circles show the least

22

conservative estimate, the largest pre-post

The vertical line
To the left of this line
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reduction or smallest increase in OxyContin

2

non-oral abuse relative to comparator.

3

293

The most and least conservative RORRs

4

estimates here show a significantly larger pre-post

5

reduction in non-oral abuse of OxyContin as

6

compared to IR hydrocodone and other Schedule II

7

opioids.

8

estimate showed a significantly larger pre-post

9

reduction in non-oral abuse of OxyContin as

For ER morphine, the least conservative

10

compared to ER morphine, but the most conservative

11

estimate, produced by the utilization-based model,

12

did not show a significantly larger pre-post

13

reduction for OxyContin than ER morphine.

14

Ranges presented on the previous slide were

15

for all models with mean analysis parameters.

16

table shows the range of results for changes in

17

non-oral abuse of OxyContin and primary comparators

18

for all models and for all analysis parameters,

19

including sensitivity analyses, the definition of

20

OxyContin, site inclusion criteria, and model.

21

Again, OxyContin is the only opioid that shows a

22

consistent decrease in non-oral abuse in the
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1

post-period, even for the most conservative

2

estimate, and ranges from 8.4 percent to

3

70 percent.

4

All estimates of RORR for change in abuse of

5

IR hydrocodone as other Schedule II opioids, even

6

the most conservative, shows a significantly larger

7

decrease in non-oral abuse of OxyContin.

8

least conservative RORR estimate for ER morphine

9

versus OxyContin is significant, but the most

10
11

Here, the

conservative estimate is not.
Generally, the most conservative estimates

12

were produced by the definition of OxyContin and

13

ER oxycodone and a less restricted site criteria of

14

at least one assessment per year, while the least

15

conservative estimates were produced by the

16

definition of OxyContin as reformulated OxyContin

17

only and the more restricted site criteria of at

18

least one assessment per quarter.

19

This slide shows proportion of cases via

20

specific routes among people endorsing abuse of

21

OxyContin on the left panel and ER morphine on the

22

right panel.

Blue bars denote the pre-period and
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1

green bars denote the post-period.

Percent of

2

cases via snort and inject decreased for OxyContin,

3

from 55 percent in the pre-period to 32 percent in

4

the post-period for snort and 34 percent to

5

22 percent for inject.

6

apparent for ER morphine.

Similar decreases are not

Percent of cases via swallow increased for

7
8

OxyContin, from 52 percent to 64 percent.

9

increases were not seen for ER morphine.

Similar
Average

10

quarterly number of individuals endorsing OxyContin

11

abuse via snorting and injecting also decreased

12

along with percentage of abuse cases via these

13

routes.

14

observed for ER morphine.

Similarly, large decreases were not

This slide shows change in OxyContin abuse

15
16

rates stratified by the Addiction Severity Index

17

score.

18

change in non-oral abuse rates for OxyContin

19

dependent upon this severity index of the

20

individual assessed.

21
22

There was substantial variation in the

Patients assessed as having no real problem
to a slight problem did not show a decrease in
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1

non-oral OxyContin abuse, showing a non-significant

2

6.5 percent increase, while patients having a

3

moderate problem or a considerable to extreme

4

problem showed a 36.2 percent and 32.8 percent

5

decrease in non-oral abuse, respectively.

6

non-oral abuse showed a decrease, oral abuse showed

7

a modest non-significant increase across all

8

severity indices.

9

While

This slide shows interrupted time series

10

analysis for non-oral abuse of OxyContin and

11

primary comparator for population-based analyses.

12

OxyContin showed a 52 percent decrease in non-oral

13

abuse here from the model estimated non-oral abuse

14

rate of the last quarter of the pre-period to the

15

model estimated non-oral abuse rate of the first

16

quarter of the post-period.

17

Comparative results show a significant

18

decrease in immediate shift for OxyContin non-oral

19

abuse that is larger than the immediate shift for

20

IR hydrocodone and other Schedule II opioids,

21

however, decrease in slope for OxyContin non-oral

22

abuse is not significantly larger than these
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1

comparators, and neither immediate shift nor change

2

in slope is significant for ER morphine versus

3

OxyContin.
In utilization-based analyses, OxyContin

4
5

showed a 57 percent decrease in non-oral abuse for

6

immediate shift from the last quarter of the

7

pre-period to the first quarter of the post-period,

8

however, neither immediate shift nor slope change

9

was significant for OxyContin versus any primary

10

comparator.
A literature review was conducted on

11
12

published studies assessing change in OxyContin

13

abuse after reformulation that used the NAVIPPRO

14

ASI-MV data.

15

were co-authored or supported by the sponsor, found

16

a decrease in snorting and injection of OxyContin,

17

but magnitude of the decrease as reported in the

18

literature is larger than the PMR findings reported

19

here.

Generally, studies, most of which

20

Unlike findings from the PMR, some of the

21

studies in the published literature also showed a

22

decrease in overall abuse of OxyContin in the
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1

post-period.

2

to differences in the definition of OxyContin and

3

whether or not utilization was included in the

4

model.

5

of crush-resistant tablets in agreement with

6

findings from the PMR.

7

298

These discrepancies appear to be due

One study showed an increase in oral abuse

There are some key considerations that

8

should be taken into account when interpreting the

9

findings from the PMR.

The study sample was a

10

dynamic convenience sample, and in the restricted

11

set of sites, there was no representation in the

12

Northeast.

13

in this study was individuals entering or being

14

assessed for treatment, and thus is not

15

generalizable to the general population of the U.S.

16

And these data came from self-report and are

17

therefore subject to bias due to misclassification

18

and changes in the survey instrument.

19

The specific population being assessed

In conclusion, this PMR provided reasonably

20

compelling evidence that the reformulation of

21

OxyContin decreased non-oral abuse of OxyContin in

22

people entering or being assessed for treatment.
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1

Results varied quantitatively, but analyses were

2

largely consistent in demonstrating a reduction in

3

non-oral OxyContin abuse that was greater than

4

comparators.

5

Snorting and injecting of OxyContin both

6

declined.

Comparative evidence for reduction in

7

abuse via snorting was stronger than the

8

comparative evidence of a decrease via injection,

9

but the data supported a reduction in both routes

10

due to reformulation, while oral abuse increased

11

slightly.

12

have occurred predominantly in those with moderate

13

to severe addiction.

14

Reduction in non-oral abuse appears to

Evidence for reduction in overall OxyContin

15

abuse via any route was not compelling.

This

16

likely reflects persistently high levels of oral

17

OxyContin abuse and some shift to oral.

18

reformulation, utilization-based abuse rates for

19

OxyContin remained high relative to comparators,

20

even via non-oral route.

21

comparisons between drugs must be made cautiously,

22

as this was not a nationally representative sample

After

However, cross-sectional
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1

and abuse rates may be substantially affected by

2

product misclassification.

3

Moving now to PMR 3051-3, assessment of the

4

effect of reformulated OxyContin on reported abuse

5

of OxyContin among patients treated in substance

6

abuse treatment centers using the RADARS System

7

treatment center program combined, the objective of

8

this study was to determine if reformulation of

9

OxyContin reduced overall abuse of OxyContin via

10
11

any route.
The population assessed in this study was

12

individuals entering opioid-use disorder treatment

13

based on two surveys, opioid treatment programs,

14

OTP, which surveyed individuals entering methadone

15

treatment programs, and survey of key informants'

16

patients, SKIP, which surveyed individuals entering

17

general substance abuse treatment programs who

18

endorsed an opioid as their primary drug of abuse.

19

We consider outcomes based on these

20

populations combined as well as individually.

21

relative contribution of OTP and SKIP for the

22

combined population changed over time, and it
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1

therefore is important to look at outcomes in the

2

large combined population, as well as in the

3

stratified population.

4

The study is an ecological time series using

5

serial cross-sectional survey data.

6

outcome in this study was past-month abuse overall

7

via any route of OxyContin and comparator opioids.

8

Route of abuse was not collected in this data

9

system at the time of reformulation.

10

The primary

Data were taken from the RADARS Treatment

11

Center Program, which is a paper-based survey in

12

OTP and SKIP facilities by individuals entering

13

treatment for opioid-use disorder.

14

utilization data were from IQVIA National

15

Prescription Audit database.

16

in this study were the same as for PMR 3051-1:

17

ER morphine, IR hydrocodone combination products,

18

and other Schedule II opioids.

19

comparators were included for contextual

20

information.

21
22

Drug

Primary comparators

Secondary

This slide details the different analysis
parameters.

Main parameter definitions are listed

A Matter of Record
(301) 890-4188

FDA DSaRM-AADPAC

September 10 2020

302

1

in bold and sensitivity analyses are listed after.

2

These are similar to the definitions in PMR 3051-1,

3

so I will only be addressing the differences here.

4

In OTP and SKIP surveys, there was never a

5

distinction between original or reformulated

6

OxyContin in the survey, so the main study

7

definition for OxyContin was simply any OxyContin.

8

Because this sample is composed of individuals who

9

endorsed opioids as their main drug of abuse, it is

10

therefore a more homogenous sample than other

11

populations being assessed for substance abuse

12

problems; for example, ASI-MV.

13

parameter here was any site that contributed at

14

least one assessment during the study period.

15

So the main study

The main parameter for geographic region was

16

the entire U.S., however sensitivity analyses were

17

included to assess the effect of the Florida

18

pill-mill legislative action that Dr. Lee discussed

19

in her presentation.

20

was 2 years pre-period, 5 years post-period.

21

Similarly to PMR 3051-1, here, we utilized the

22

number of models to understand both the

Here, the main time period
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1

utilization-based and population-based rate of

2

abuse.

3

respondents.

4

PMR 3051-3 were the same as those used in

5

PMR-3051-1 described previously.

6

Here, population-based rates used number of
The method of analysis used in

Now I will be discussing selected results

7

from PMR study 3051-3.

8

overall abuse via any route of OxyContin and

9

comparator per 100 respondents.

This figure shows trends in

OxyContin and the

10

three comparators showed declines immediately

11

following introduction of reformulated OxyContin,

12

however, OxyContin shows the sharpest decline

13

immediately following the transition period.

14

303

These plots also show that OxyContin rates

15

of abuse per 100 respondents were higher than

16

ER morphine, comparable to IR hydrocodone, and

17

lower than the composite other Schedule II opioids

18

category in the pre-period.

19

the rate of OxyContin abuse dropped below other

20

Schedule II opioids and IR hydrocodone but remained

21

higher than ER morphine.

22

In the post-period,

This figure shows observed quarterly and
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1

estimated mean abuse rates for OxyContin and

2

primary comparators per 100,000 dosage units

3

dispensed.

4

OxyContin and comparators in abuse rates during the

5

transition period, as well as the first quarter of

6

the post-period, followed by a sharp decline.

7

Throughout the pre- and post-period, the rate of

8

abuse for OxyContin per 100,000 dosage units

9

dispensed was substantially higher than

Here, a pronounced peak is evident for

10

ER morphine, IR hydrocodone, and other Schedule II

11

opioids.

12

This slide shows percent change in overall

13

abuse via any route.

14

change and the three plots show Model 1

15

population-based rates on the left, Model 2

16

utilization-based rates in the middle, and Model 2a

17

utilization-based and population-adjusted rates on

18

the right.

19

population, the middle plot shows the OTP

20

population, and the bottom plot shows the SKIP

21

population.

22

The Y-axis shows percent

The top plot shows the combined

As a reminder, the proportion of OTP and
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1

SKIP in the combined population changed over the

2

study period, and it is therefore important to

3

consider the stratified population analyses.

4

OxyContin is the first bar, ER morphine is the

5

second bar, IR hydrocodone is the third bar, and

6

other Schedule II opioids is the last bar on each

7

plot.

8

305

Pre-post means analysis showed that

9

population-based analyses, Model 1, demonstrated

10

that OxyContin had the largest decrease in abuse

11

rates from the pre- to post-period, while

12

utilization-based analyses, Models 2 and 2a, showed

13

that ER morphine had the largest decrease.

14

In the OTP population, we see fairly large

15

decreases in abuse of OxyContin and also

16

comparators for all models, although the change

17

relative to comparators depends on the model, as

18

discussed previously.

19

than the SKIP population, and therefore the

20

combined population is more heavily influenced by

21

the OTP population and reflects these trends.

22

Decrease in overall abuse of OxyContin and all

The OTP population is larger
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1

primary comparators was smaller in the SKIP

2

population and depended heavily upon the model,

3

particularly for ER morphine.

4

This slide shows ratio of rate ratios for

5

primary comparators versus OxyContin.

The top plot

6

shows Model 1, population-based rate; the middle

7

plot shows Model 2, utilization-based rate; and the

8

bottom plot shows Model 2a, utilization-based,

9

population-adjusted rate.

The plot on the left

10

shows the combined population, the plot in the

11

middle shows the OTP population, and the plot on

12

the right shows the SKIP population.

13

is the top line, IR hydrocodone is the middle line,

14

and other Schedule II opioids is the bottom line on

15

each plot.

ER morphine

16

These ratio of rate ratios were used to

17

compare OxyContin pre- to post-period change in

18

mean abuse rate to the comparators' change.

19

shown here, the decrease in mean OxyContin abuse

20

rate from the pre- to post-period per

21

100 respondents, Model 1, was significantly larger

22

than the decrease in abuse rates for comparators.
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1

However, the decrease in mean OxyContin abuse rate

2

per 100,000 dosage units dispensed, Models 2 and

3

2a, from the pre- to post-period, was not

4

significantly larger than the decrease observed for

5

any comparators in OTP or SKIP separately or in the

6

combined population.

7

ER morphine was less than 1 using these models,

8

indicating a larger decrease for ER morphine than

9

OxyContin.

10

The point estimate for

This slide shows results of the interrupted

11

time period analysis for OxyContin and primary

12

comparators using rates per 100 respondents.

13

Immediate shift in abuse of OxyContin showed as

14

26.7 percent decrease, and there was a 7.5 percent

15

decrease in slope.

16

period analyses, an analogous approach to the

17

difference-in-difference means analysis in the

18

slide previous, compared the pre- to post-period

19

change in slope of quarterly abuse rates and

20

immediate shift for OxyContin to those for

21

comparators.

22

Comparative interrupted time

OxyContin's decrease in slope and immediate
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1

shift were both significantly greater than those

2

for IR hydrocodone, though were not significantly

3

different than those for ER morphine and other

4

Schedule II opioids.

5

This slide shows interrupted time series

6

analysis for OxyContin and comparator abuse rate

7

per 100,000 dosage units dispensed

8

utilization-based rate.

9

a slight increase in OxyContin abuse rate, while

The immediate shift shows

10

slope shows a modest decrease after the transition

11

period.

12

different from the changes for any comparator.

13

Neither of these changes is significantly

This slide shows results from an analysis

14

published previously as a RADARS technical report,

15

but that was included as part of the PMR 3051-3

16

final study report.

17

in reported past-month abuse of comparator opioids

18

with and without concomitant reporting of

19

past-month OxyContin abuse.

20

This analysis examines trends

The analysis found that endorsement of

21

ER morphine declined during the study period,

22

particularly in the OTP population, but that the
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1

decline was driven by decreases in the percent of

2

respondents endorsing abuse of both OxyContin and

3

ER morphine in the past month, the middle panel,

4

rather than in those endorsing abuse of ER morphine

5

without endorsing abuse of OxyContin, the right

6

panel.

7

IR hydrocodone not shown on this slide.

8
9

This pattern was similar for

While abuse of primary comparators generally
decreased in the post-period, endorsements of

10

heroin abuse increased, particularly in the SKIP

11

population.

12

predominantly driven by individuals reporting

13

past-month abuse of heroin without endorsing

14

OxyContin abuse, the right panel.

15

heroin abuse without OxyContin abuse appeared to

16

begin increasing in mid-2011.

17

As shown here, this increase was

Endorsements of

Published studies using data from RADARS

18

treatment centers found decreases in OxyContin

19

abuse rates after reformulation, which agrees with

20

findings from PMR 3051-3.

21

reported in these publications generally were

22

significantly larger than comparators, which was

However, the decreases
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1

not the case in PMR 3051-3.

Differences between

2

the published studies and the PMR estimates appears

3

to be related to differences in time period,

4

regression model, and choice of comparators.
Follow-up interviews from a sample of SKIP

5
6

participants found that respondents who have used

7

OxyContin reported preferring the original

8

formulation.

9

another opioid, commonly heroin.

Upon reformulation, some switched to
This finding is

10

generally consistent with the co-endorsement data

11

from PMR 3051-3.
Other participants reported switching from

12
13

non-oral to oral abuse of OxyContin, while others

14

reported defeating the abuse-deterrent properties

15

to continue to abuse OxyContin non-orally.

16

the key points that should be considered in

17

interpreting these findings are RADARS treatment

18

center data did not include information on route of

19

abuse during the entire study period, and therefore

20

the information is only available for abuse via any

21

route.

22

Some of

The RADARS treatment center population is a
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1

dynamic study sample composed of two distinct

2

populations, OTP and SKIP.

3

different between these two populations.

4

population showed a larger decrease in abuse of

5

OxyContin and all comparators from the SKIP

6

population, and the SKIP population showed a more

7

distinct increase in heroin abuse than the OTP

8

population.

9

study sample composed of OTP versus SKIP changed

Study outcomes were
The OTP

In addition, the percentage of the

10

throughout the study time period, and it is

11

therefore important to look at these study

12

populations separately as well as combined.

13

This information was collected from a

14

population being treated for opioid-use disorder

15

and is therefore not generalizable to the general

16

U.S. population, and these survey data are

17

self-report and are therefore subject to bias due

18

to this misclassification and changes to survey

19

instrument for the study time period.

20

Results from this PMR were mixed based on

21

whether utilization or population was accounted for

22

in the model.

As Dr. Lee discussed in her
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1

presentation, the exact relationship between opioid

2

utilization and abuse is unclear, however,

3

utilization data serve as a proxy for availability

4

of a given product for abuse.

5

available for it to be abused, and it is therefore

6

important to consider utilization-based abuse as

7

well as population-based abuse.

8
9

A drug must be

OxyContin was the only drug among the
primary comparators that decreased in dispensing

10

during the study period.

11

comparators increased.

12

produced by these different models as a range of

13

estimates for change in abuse.

14

dispensing decreased due solely to secular trends,

15

then utilization-based models would accurately

16

estimate change in OxyContin abuse in the

17

post-period that is attributable to reformulation.

18

However, if OxyContin dispensing declined because

19

of a decrease in desirability for abuse due to

20

reformulation, then utilization-based models would

21

underestimate the change in OxyContin abuse.

22

Dispensing of all primary
We considered estimates

If OxyContin

Likely, the truth lies somewhere in the
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1

middle and the estimates produced by

2

utilization-based models underestimate the decrease

3

in OxyContin abuse in the post-period, while models

4

that do not account for utilization likely

5

overestimate the decrease in OxyContin abuse that

6

is attributable to reformulation.

7

In conclusion, the findings from PMR 3051-3

8

were mixed and did not provide compelling evidence

9

that reformulation meaningfully reduced OxyContin

10

abuse among adults with opioid-use disorders

11

enrolling in treatment programs.

12

route-specific data limited the ability of the

13

study to detect any potential changes in

14

route-specific, particularly non-oral abuse.

15

Lack of

OxyContin's reformulation was followed by an

16

increase in heroin abuse, particularly in the SKIP

17

population, although this study was not designed to

18

assess whether the reformulation contributed

19

causally to this increase.

20

For dosage units dispensed, OxyContin abuse

21

rates remained higher than primary comparator

22

opioids after reformulation, however, such
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1

comparisons must be made cautiously due to the

2

inherent limitations of these data, and the dynamic

3

and interrelated nature of polysubstance abuse

4

creates challenges in measuring and making causal

5

inferences about the impact of a single

6

intervention on drug abuse patterns in this

7

context.
Thank you for your attention.

8
9
10

Dr. Alex Secora will be speaking about PMR 3051-2
and 3051-4.
DR. SECORA:

11
12

Thanks.

DR. HERNANDEZ-DIAZ:

14

DR. SECORA:

16

Can everyone hear me

ok?

13

15

Next,

Yes.

Go ahead.

Thank you.

FDA Presentation - Alex Secora
DR. SECORA:

Good afternoon.

My name is

17

Alex Secora.

I'm an epidemiologist at FDA, and

18

I'll be discussing FDA's review of PMR studies

19

3051-2 and 3051-4.

20

Control Center study 3051-2.

21

summary of the design and methods, specifically

22

methods and analyses unique to this study, followed

I will first discuss the Poison
I'll provide a brief
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by the key results, and FDA conclusions.
The objective was to measure the change in

2
3

the rate of exposure calls to U.S. poison control

4

centers involving OxyContin abuse, which I'll refer

5

to as an abuse call rate, with overall and by

6

route, comparing the periods before and after its

7

reformulation, and then to compare the change in

8

abuse call rate for OxyContin to the changes in

9

abuse call rate for comparator opioids.

The goal

10

of our review was to determine whether the

11

reformulation reduced abuse-call rates for

12

OxyContin.
This study used data from the RADARS Poison

13
14

Center Program and tablets dispensed data from

15

IQVIA.

16

previously discussed time periods and the three

17

primary comparators that were also the same as

18

those previously discussed, with secondary

19

comparators like heroin and ER oxymorphone also

20

included for context.

Pre-post comparisons were done using the

21

As discussed by Dr. Lee, exposure

22

misclassification is also a problem in the study,
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so several OxyContin definitions were used to

2

categorize exposure calls.

3

was more specific, including any exposure call

4

involving the original or reformulated brand

5

OxyContin.

6

ER oxycodone, brand or generic, was used in

7

sensitivity analyses.

8
9

316

The primary definition

A less specific definition of any

The primary outcome or exposure call of
interest was a call involving abuse as defined by

10

the AAPCC, and these calls were examined overall

11

and by route.

12

calls for unintentional exposures and adverse

13

reactions were also examined; in other words, calls

14

for exposures not necessarily expected to be

15

meaningfully impacted by the reformulation.

16

To look for possible secular trends,

Like the other studies, this study used

17

several primary models, each defining a rate

18

differently based on the denominator or offset.

19

From FDA's perspective, these models generate a

20

range of estimates to consider for assessing the

21

causal effects of the reformulation, as each comes

22

with important underlying assumptions.
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The first set of models, 1 and 5, used a

2

rate-based denominator, a rate per general

3

population without accounting for reductions in

4

dispensed OxyContin, and thus reductions in its

5

availability for abuse.

6

overestimate the reformulations effect if some of

7

the decline in dispensing was due to factors

8

outside of its demand for abuse or diversion.

These models could

9

The other sets of models, 2a and 3a, 6a and

10

7a, accounted for utilization or availability using

11

tablets dispensed separately in models as an offset

12

variable and as a covariate.

13

underestimate the reformulation's effect if a

14

decline in OxyContin use was due, in part, to the

15

reformulation's abuse-deterrent effects.

These models may

16

As mentioned, because of the relationship

17

between opioid use and calls to poison centers is

18

unclear, two different modeling approaches were

19

implemented to incorporate utilization data.

20

note, these models had improved model diagnostics,

21

such as AICs and residual analyses compared to

22

Model 1.

Of

But like the other studies, this study
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1

used a difference-in-differences design and had

2

both meanings and trends analyses, including

3

interrupted time series analyses.

4

rate ratios, or RORRs, were used to compare changes

5

between OxyContin comparators this time in abuse

6

call rates.

7

Again, ratio of

Unfortunately, missing information about the

8

exposure is rather common, specifically for abuse

9

exposures involving some of the opioids of

10

interest.

11

proportion of abuse calls missing formulation

12

information; in other words, whether it was single

13

ingredient or combination IR or ER, and you can see

14

pretty steady increases for all three opioid

15

moieties over the study period.

16

The figure on the left shows the

Morphine abuse exposures in gray are the

17

most affected, but OxyContin exposures in blue are

18

also missing a sizable proportion, particularly

19

towards the end of the post-period.

20

this concern, they conducted sensitivity analysis

21

using imputed formulation information.

22

To address

The right figure shows the proportion of
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1

calls missing information on route of abuse.

2

the pre-period, OxyContin, in blue, had a larger

3

proportion of missing routes than any of the

4

comparators, but in the post-period it was more

5

similar.

6

2014, which were greater than 22 percent of

7

OxyContin calls, were missing routes.

8

were excluded from primary analysis, and this

9

remains a concern.

10

In

With the exception of several quarters in

These data

On to the key results for abuse calls

11

overall, in other words, via any route, the left

12

figure shows the total abuse calls for OxyContin

13

and comparators and the right figure shows the

14

total abuse calls but normalized by the number of

15

tablets dispensed.

16

was a decline in the number of calls involving

17

OxyContin after the reformulation and also large

18

declines in the other Schedule II opioids composite

19

comparator group and for IR hydrocodone, although

20

those declines appeared later than for OxyContin.

21

When normalized by tablets dispensed, on the right,

22

all of the opioids declined notably for OxyContin,

On the left, you can see there
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but it was still much higher than the comparators

2

throughout the pre- and post-periods.

3

Here on the right are some secondary

4

contextual comparators, again with the primary

5

comparators on the left.

6

increased markedly in the post-period and the

7

timing coincided with the marketing of the

8

reformulation.

9
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Notably, heroin calls

As for mean change comparing periods,

10

OxyContin had a significant 55 percent decline in

11

the mean quarterly abuse call rate for general

12

population, in red, considerably larger than the

13

comparators.

14

utilization or the amount of tablets dispensed, and

15

thus availability, OxyContin declines were

16

attenuated and only significant in Model 2a per

17

tablets dispensed, in yellow, not the other,

18

whereas IR hydrocodone had significant declines

19

using both models.

20

But

after accounting for change in

In comparative means analysis, the ratio of

21

rate ratios, or RORRs, for general population, in

22

red, were significant and all favorable for
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1

OxyContin, but not in models accounting for changes

2

in utilization.

3

more variable, some below and some above 1, and

4

none were significant.

In those models, the RORRs were

This is an interrupted time series plot

5
6

using Model 5 per general population for OxyContin

7

only.

8

pre- and post-periods and the pre-post level

9

change.

It shows the abuse call rates slopes in the

There were significant changes in both

10

slope and level change comparing periods.

11

shown here, but the ITS plots look similar when

12

using models that accounted for changes in

13

utilization, but the reductions in slope and level

14

change were slightly attenuated in those models and

15

only significant in one of them.

16

Also not

Here are the ITS plots for Model 5 for the

17

comparators, and below the comparative ITS measures

18

comparing changes in slope and level change to

19

OxyContin.

20

interpretation.

21

significantly different comparing OxyContin to

22

comparators, both for general population, shown

These are equivalent to RORRs in
Changes in slope were not
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1

here, and also when accounting for utilization, not

2

shown on the slide.

3

As for level change, OxyContin's was

4

significantly different from IR hydrocodone and the

5

other Schedule II opioids comparator, but not after

6

accounting for changes in utilization.

7

mentioned, they conducted several sensitivity

8

analyses to test the robustness of the study

9

findings and address some potential data

10
11

As

limitations and biases.
One important analysis was to broaden the

12

definition of OxyContin to include generic

13

ER oxycodone, and we observed similar comparative

14

results when defining rates for general population,

15

but utilization adjusted analyses using the broader

16

definition were generally unfavorable to OxyContin.

17

Other sensitivity analyses had smaller

18

percent reductions but similar comparative results

19

to primary analyses, including those with shorter

20

pre-post periods, those using multiple imputation

21

to impute formulation, and those with geographical

22

restrictions to minimize the potential impact of
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1

Florida pill-mill law enforcement initiatives and

2

legislation.

3

Now, on to the key results regarding abuse

4

via non-oral routes only.

The figure on the left

5

shows the total non-oral abuse calls and the right

6

figure shows the non-oral abuse calls normalized by

7

tablets dispensed.

8

following the reformulation, there was a decline in

9

non-oral abuse calls for OxyContin, shown in blue,

On the left, you can see that

10

and simultaneously increased with other Schedule II

11

opioids composite comparator, in purple, which

12

returned to pre-period levels in 2012.

13

normalized by tablets dispensed, on the right,

14

OxyContin had notable declines, but again remained

15

considerably higher than comparators.

16

When

Comparing pre-post change and mean abuse

17

call rates by route, OxyContin had large and

18

significant declines in non-oral abuse calls for

19

general population, in red, and declined after

20

accounting for changes in utilization, although

21

they were slightly attenuated and only significant

22

in one model.

Of note, the declines in non-oral
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abuse call rates were larger than declines in oral

2

abuse call rates across all models.

3
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In the comparative means analysis, RORRs for

4

non-oral abuse calls were significant and all

5

favorable to OxyContin for general population, in

6

red, and after accounting for change in

7

utilization, RORRs were still favorable to

8

OxyContin when compared to IR hydrocodone and other

9

Schedule II opioids, but they were only significant

10

in one model, for tablets dispensed, in yellow.

11

For ER morphine, RORRs were slightly favorable to

12

OxyContin in one model but not the other, and

13

neither was significant.

14

For oral abuse call rates, RORRs were also

15

significant and favorable to OxyContin for general

16

population, but not after accounting for changes in

17

utilization.

18

non-oral abuse were greater than for oral abuse,

19

suggesting more favorable changes for OxyContin

20

relative to

21

compared to oral routes.

22

Also notable, nearly all RORRs for

comparators for non-oral routes as

This figure shows the proportion of abuse
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1

calls by route for OxyContin and comparators.

2

calls in the pre-post periods were for oral routes

3

with slight declines in the proportion for

4

comparators and slight increases for OxyContin.

5

Only a small proportion of calls were for non-oral

6

routes with a slight decline for OxyContin and a

7

slight increase for comparators.

8

missing route was highest for OxyContin, but it

9

declined comparing periods where there were slight

10
11

Most

Proportion

increases for comparators.
We looked for possible secular trends in

12

calls involving opioid exposures.

13

changes in other exposure call types not likely to

14

be impacted by the reformulation; adverse

15

reactions, in other words, allergic or

16

idiosyncratic reactions, when used as directed or

17

labeled, and unintentional general exposures, which

18

are primarily pediatric exposures, and both

19

population- and utilization-based rates

20

significantly declined for OxyContin and all

21

comparators.

22

We also explored

We identified other sponsor conducted
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1

studies on changes in abuse call rates in the

2

literature using similar but less rigorous methods

3

compared to this study, like a limited set of

4

comparators over a shorter period and less granular

5

utilization data.

6

reductions for OxyContin and concluded a meaningful

7

effect of the reformulation, but in only Severtson

8

were comparative analyses adjusting for utilization

9

undertaken.

10

Overall, they showed large

Also, only Coplan 2016 looked at route, and

11

utilization-adjusted comparative non-oral analyses

12

were not conducted.

13

decreasing trends for ER oxycodone, which also

14

coincided with the reformulation, and increasing

15

trends in heroin calls around that time, but they

16

also did not compare changes to any comparator.

17

In Dart, they observed

Before discussing FDA's conclusions, I would

18

like to mention a few key considerations for

19

interpreting these results.

20

to consider a range of estimates, including those

21

that account for OxyContin's changing availability

22

for abuse relative to the comparators' changing

First, it's important
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availability for abuse, given OxyContin was the

2

only opioid among those analyzed in the study to

3

have declining use over that period.

4
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Analyses that don't adjust for availability,

5

or more precisely utilization, are also important,

6

and a meaningful impact of the reformulation should

7

result in robust and generally consistent

8

differences between OxyContin and comparators using

9

both approaches, but this was not always observed,

10
11

especially in looking at abuse overall.
Since the reformulation was primarily

12

designed to impact manipulation for the purposes of

13

non-oral abuse, from a causal inference

14

perspective, route stratified analysis may be the

15

most important.

16

rates did decline significantly for OxyContin more

17

so than comparators, with the exception of

18

ER morphine.

19

is limited by lower abuse call rates, especially

20

for non-oral routes and a large and increasing

21

proportion of exposure calls missing formulation

22

information.

In this study, non-oral abuse call

As a comparator, though, ER morphine
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So while comparative results for ER morphine

2

should not be ignored, there were real concerns

3

about its utility as a comparator here.

4

observed large utilization adjusted declines for

5

exposures not expected to be impacted, which does

6

suggest some prevailing secular trends in the use

7

of poison centers for medical advice, and

8

contributes to the uncertainty about how much of

9

the decline in abuse calls can be reasonably

We also

10

attributed to the reformulation rather than these

11

broader changes.

12

As mentioned, there are real limitations

13

with poison center data quality, specifically in

14

misclassification, and missing data.

15

declines in abuse call rates were attenuated in

16

sensitivity analyses addressing these issues,

17

comparative results were overall consistent with

18

primary findings.

19

are also important to consider and may reflect an

20

emerging dynamic when prescription opioid abuse was

21

being partially replaced by or became increasingly

22

mixed with heroin use.

But while

Finally, trends in heroin calls
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Based on the results of this study, we

2

concluded that the findings do not provide robust

3

evidence that the observed decline in overall abuse

4

call rates for OxyContin, in other words abuse via

5

any route, is attributable to its reformulation

6

rather than to broader secular trends.

7

large declines in comparator opioids similar to, if

8

not bigger than, OxyContin's after adjusting for

9

changes in drug dispensed.

We observed

Comparative results

10

only favored OxyContin when changes in drug

11

dispensed were not adjusted for.

12

were large declines in calls not expected to be

13

impacted by the reformulation.

14

Finally, there

Given the limitations with poison center

15

data, it's possible that the reformulation may

16

still have caused some of the observed decline in

17

OxyContin abuse call rates, but there was too much

18

quote-unquote, "noise" in these data to clearly

19

differentiate, let alone quantify this effect with

20

a high level of confidence.

21
22

With respect to non-oral abuse, we concluded
the findings do support the hypothesis that some of
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1

the decline in non-oral abuse call rates for

2

OxyContin can be reasonably attributed to its

3

reformulation, but the magnitude of the

4

reformulation's impact on non-oral abuse call rates

5

is uncertain.

6

the aforementioned limitations of these data and

7

specifically for non-oral abuse, given the lower

8

proportion of calls overall and the non-trivial

9

proportion of calls missing routes.

10

This uncertainty is generated from

Declines in non-oral abuse call rates were

11

not consistently observed across comparators and,

12

in general, the comparative results mostly favored

13

OxyContin, including after adjusting for changes in

14

drug dispensed, with the exception of ER morphine.

15

As mentioned, ER morphine non-oral abuse call data

16

are perhaps the most limited and difficult to

17

interpret.

18

calls involving oral versus non-oral abuse of

19

OxyContin, but there was no evidence of a shift

20

between non-oral routes.

21
22

Finally, there was a slight increase in

There were several other relevant findings
from this study.

First, despite
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declines -- [inaudible - audio gap].
DR. BAUTISTA:

2
3

the DFO.

4

sound --

out?

Hi.

This is Phil Bautista,

We're just acknowledging that the

DR. SECORA:

5
6

September 10 2020

My apologies.

Did my audio cut

I'm so sorry.

7

Do people hear me?

8

DR. HERNANDEZ-DIAZ:

9

FEMALE VOICE:

Yes.

We can hear you now, but you

10

cut out at the beginning of this slide.

11

probably want to restart this slide.

You'll

12

DR. SECORA:

My apologies, everybody.

13

There were several other relevant findings

14

from this study.

15

involving abuse of OxyContin persisted, including

16

for non-oral abuse, and abuse call rates for

17

reformulated OxyContin remained higher than those

18

of comparators. Also, although these analyses were

19

limited in this study, there were no changes in a

20

proportion of OxyContin involved cases, resulting

21

in severe medical outcomes or death.

22

First, despite declines, calls

Finally, there were large increases in
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1

heroin abuse calls, but the largest increase is

2

coming after the reformulation.

3

heroin trends acted as one of the larger trends,

4

lowering abuse call rates for all the prescription

5

opioids, but if the reformulation that was less

6

desirable for non-oral abuse, that could have

7

precipitated shifts to heroin in some individuals.

8

Unfortunately, this study was not designed to

9

investigate the drivers of increasing heroin use or

10
11

It's possible that

motivations behind shifts to heroin.
Next, I will discuss the opioid overdose

12

study, 3051-4.

13

measure change in the rate of overdose among those

14

dispensed OxyContin during the period before and

15

after its reformulation, and again to compare to

16

the change in the rate of overdose among those

17

dispensed OxyContin to the changes in the rate of

18

overdose among those dispensed comparator opioid

19

analgesics.

20

The objective of this study was to

The goal of FDA's review was to determine

21

whether OxyContin's reformulation reduced fatal and

22

non-fatal opioid overdose risks among patients
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1

dispensed the product.

2

administrative healthcare claims databases.

3

were commercial claims heard in MarketScan and the

4

other was Medicaid claims.

5

prescriptions for opioid analgesics were included

6

under the conditions that those from the commercial

7

claims databases were linkable to mortality data,

8

and that those in the Medicaid database were from

9

states and years with data being usable and

10
11

This study used three
Two

Patients with

complete.
Pre-post comparisons were done using the

12

same study period of the other studies with the

13

exception of Medicaid, which only had a two-year

14

post-period.

15

comparators were used as negative controls:

16

ER morphine, transdermal fentanyl, and methadone,

17

each with their own limitations and representing

18

the counterfactual scenario, but all ER or

19

long-acting opiate analgesics with relatively

20

stable market share over the study period.

21

study, ER morphine may represent one of the better

22

comparators, the similar relative potency and

Again, three primary opioid analgesic
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utilization over the study period.
They define treatment episodes as continuous

3

patient-level opioid exposure periods calculated

4

using dispensing dates and days supply and pharmacy

5

claims, and both incident and prevalence study

6

opiate users were included in a combined cohort to

7

maximize statistical power, given the rarer

8

outcome.

9

The preliminary analysis found that most

10

patients dispensed OxyContin were intermittently

11

dispensed other prescription opioids concomitantly.

12

The figure shows the proportion of patients

13

dispensed OxyContin alone or without other opioids,

14

and you can see this reflects only a minority of

15

patients dispensed OxyContin, and Medicaid, ranging

16

from 28 to 34 percent, and in MarketScan, ranging

17

from 10 to 15 percent, both slightly decreasing

18

following the reformulation.

19

As a reminder, pharmacy claims do not

20

include cash payments for drugs.

21

concomitancy may complicate making causal

22

inferences about the effect of the reformulation,
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1

it appears to be much more common in practice.

2

Therefore, in this study, overdose rates were

3

calculated using different exposure groups with the

4

primary groups defined as those with any use, or

5

those dispensed OxyContin or primary comparators

6

with or without other opioids concomitantly, and

7

use alone, where time is restricted to those

8

dispensed it alone without other opioids

9

concomitantly.

10

All opioid overdose outcomes were identified

11

using a validated code-based diagnostic algorithm

12

developed for use in administrative claims.

13

the FDA's perspective, the primary outcome was in

14

any overdose outcome, meaning any fatal or

15

non-fatal intentional or unintentional opioid

16

overdose, and analyses restricted to opioid

17

overdose categorized as unintentional were viewed

18

as exploratory.

From

19

The figure shows the performance metrics of

20

the algorithms across several claims databases with

21

the sensitivity in blue, specificity in orange, and

22

positive predictive value in gray.
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are metrics for the any-overdose algorithm, which

2

overall had superior performance of the algorithm

3

that differentiated intentionality.

4
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With the exception of HIRD, where the data

5

were incomplete, the intentional opioid overdose

6

algorithm did not perform reliably across claims

7

databases.

8

Medicaid data, therefore since Medicaid data were

9

used in this study, it's most appropriate to use

This was most notable in Tennessee's

10

the broader definition of the primary outcomes

11

despite the limitations associated with its lack of

12

specificity.

13

This study also used a

14

difference-in-differences design and Poisson

15

regression models.

16

models were run, adjusting for demographics,

17

comorbidities, and overdose risk factors that may

18

be unbalanced when comparing the pre-and

19

post-period patient populations.

20

score-weighted models were also run in exploratory

21

analysis to address any potential imbalance.

22

Both unadjusted and adjusted

Propensity

Models were run separately in each database
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1

and results were provided separately, but for the

2

commercial claims databases, results were also

3

meta-analyzed to compute combined estimates.

4

study measured overdose rate per exposure time, and

5

the same metrics were used as the other studies;

6

rate ratios comparing periods and RORRs comparing

7

changes between periods.
Now for the key results.

8
9

This

This figure shows

opioid overdose rates among any patients dispensed

10

OxyContin or comparators in Medicaid data.

11

the exception of ER oxymorphone, overdose rates

12

among patients dispensed OxyContin and other

13

comparators were stable throughout the study

14

period, all with perhaps a slight decline

15

immediately after the transition period.

16

rates among patients dispensed OxyContin were the

17

lowest.

18

With

Overall,

Here's the same data, but for the commercial

19

claims databases.

The MarketScan, on the left,

20

overdose rates among patients dispensed OxyContin

21

did not change following the reformulation, whereas

22

in HIRD, on the right, overdose rates appear to
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1

decline differently from the comparators, but

2

ultimately returned to pre-period levels.

3

This table shows overdose rates among those

4

dispensed OxyContin stratified by concomitancy.

5

Looking at the first row, there were modest

6

reductions in overdose rates in the commercial

7

claims patients with any OxyContin use, but

8

reductions were not seen in Medicaid and none of

9

the percent changes were significant.

When

10

restricted to person-time dispensed OxyContin

11

alone, there were larger reductions among OxyContin

12

recipients across databases, but the changes were

13

only significant in HIRD.

14

These two forest plots show the adjusted

15

RORRs among those with any OxyContin use, on the

16

left, and when time was restricted to use alone, on

17

the right.

18

generally favored OxyContin in the commercial

19

claims, but none were significant.

20

except for fentanyl, RORRs favored the comparators

21

over OxyContin, but it was only significant for

22

methadone.

In the any-use analyses, the RORRs all
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In analyses restricted to use alone, on the

2

right, all RORRs favorite OxyContin, but only in

3

the commercial claims databases were some

4

significant; ER morphine in HIRD and fentanyl and

5

methadone in MarketScan.

6

using unintentional overdose outcomes were overall

7

similar to these.

8
9

Not shown here, the RORRs

Also, meta-analyzed RORRs from the
commercial claims databases were consistent with

10

results when analyzed separately in terms of

11

directionality, but the RORRs were significant for

12

all comparators in the use-alone cohorts.

13

meta-analyzed results should be interpreted with

14

caution, as it only combines two databases, and the

15

between-study heterogeneity could not be properly

16

evaluated.

17

The

We also identified several published studies

18

on change in overdose rates after reformulation.

19

In the sponsor initiated Coplan, different from

20

this study, overdose rates among those dispensed

21

OxyContin decreased significantly when comparing

22

periods, and that change was also significantly
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1

different to that of patients dispensed

2

ER morphine.

3

administrative claims and mortality data and they

4

also used shorter pre-post periods without

5

adjusting for patient characteristics.

6

unexpected that the percent changes observed for

7

OxyContin in study 3051-4 would be more attenuated.

8
9

Coplan did not use linked

So it's not

Larochelle looked at the impact of
withdrawal of propoxyphene also in 2010 and

10

introduction of reformulated OxyContin on opioid

11

analgesic dispensing and overdose rates in general.

12

Opioid overdose rates attributed to any

13

prescription opioid analgesic decreased, while

14

heroin overdose increased.

15

combined all opioid overdoses from patient

16

dispensed any opioid product, it was not possible

17

to directly compare that study's results to those

18

of this study.

19

But because this study

I'll now walk through some key

20

considerations for these results and FDA's

21

conclusions.

22

this study involved potentially a lower risk cohort

It's important to keep in mind that
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of patients with insurance reimbursed

2

prescriptions.

3

patients may not be representative of populations

4

where non-oral abuse and overdose are most common,

5

putting among those who obtained prescription

6

opioid using cash or through diversion; and

7

therefore, results of this study may have limited

8

generalizability to other non-patient populations.

9
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While important to study, these

Also, there are real challenges with

10

measuring exposure time using claims data because

11

opioid analgesics are not always taken routinely.

12

They can also be taken alone or in combination with

13

other opioids, and the variability in use creates

14

uncertainty in defining time at risk.

15

Since opioid analgesic prescriptions are not

16

uniform or predictable, we use many assumptions to

17

generate exposure time that may be inaccurate or

18

biased in unexpected ways.

19

less-specific outcome without route-specific

20

information, or information on involved drugs.

21

Without this information and reliable ascertainment

22

of intentionality, this study was unable to examine

This study used a
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1

subsets of overdose likely most relevant to

2

understanding the reformulation's impact, such as

3

unintentional overdose involving non-oral abuse.

4

There were also likely inadequate

5

measurement of an adjustment for potential

6

confounders.

7

versus post-period changes in the composition of

8

the patient populations if the propensity for

9

exposure or risk of outcome shifts over time based

It's critical to adjust for pre-

10

on patient-level characteristics.

Without

11

sufficient adjustment for all important

12

confounders, it is difficult to say whether any

13

observed changes were due to the reformulation or

14

simply a shift in the risk profile of patients.

15

Some risk factors like opioid-use disorder

16

were considered for adjustment, but doing so comes

17

with its own challenges in claims data, as it's not

18

a sensitive or reliable indicator of true

19

opioid-use disorder.

20

Potentially, driving the unbalanced

21

overdosed risk profiles comparing pre- and

22

post-period cohorts by drug are selection biases or
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1

selection pressures like prescribers differentially

2

prescribing or channeling reformulated OxyContin

3

to, or even away from, patients they perceive to

4

have the higher risk of misusing the drug; and

5

alternatively, patients seeking to abuse OxyContin

6

self-selecting not to receive the abuse-deterrent

7

product, requesting different opioids without those

8

properties, or transition to non-prescribed opioids

9

and thus creating a lower risk cohort of users

10

following the reformulation.

Decline in

11

dispensing, particularly of the 80-milligram

12

tablets, may, in part, reflect this migration away

13

from OxyContin by people wishing to divert or abuse

14

it.

15

We concluded that the results do not

16

demonstrate that the reformulation reduced the risk

17

of opioid overdose in patients dispensed OxyContin

18

overall.

19

overdose rates among all patients dispensed

20

OxyContin.

21

analgesics, the pre-post change did directionally

22

favor OxyContin in the commercial claims, but those

We observed modest pre-post change in

When compared to other opioid
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results were not significant; in fact, some

2

comparative results were actually unfavorable in

3

Medicaid analyses.

4
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Although this study does not convincingly

5

show the reformulation reduced overdose risk in

6

insured patients, the findings also did not prove

7

it had no effect on overdose or preclude this

8

possibility.

9

risk population, coupled with the lack of

We recognize that studying a lower

10

information on route and opioids involved, may have

11

limited our ability to detect some effects of the

12

reformulation on overdose risk.

13

Finally, concomitant dispensing creates

14

challenges in disentangling a marginal effect of

15

one opioid on overdose risk, but the use of

16

multiple opioid analgesics concurrently was more

17

common in these populations.

18

We also observed that when analyses were

19

restricted to patients dispensed OxyContin alone,

20

results were somewhat more favorable, but the

21

implications and generalizability of this finding

22

are not entirely clear.

Since the use of OxyContin
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1

alone is much less common, this group represents a

2

small subset of OxyContin use in the real-world

3

settings.

4

reductions were still somewhat modest and only

5

significant in one commercial claims database.

6

The results were more favorable, but

Pre-post changes differed favorably from

7

comparators to varying degrees, and these

8

differences were notably larger and only

9

significant in commercial claims databases.

Given

10

the potential for residual confounding, it's

11

important to consider alternative explanations for

12

these findings.

13

reformulation reduced overdose risk in patients who

14

received the product without other opioid

15

analgesics, at least among those with commercial

16

insurance.

17

receiving the reformulation were a lower risk than

18

those who received original OxyContin.

19

It is possible that the

It's also possible that patients

Non-exchangeability between the pre- and

20

post-cohorts could be driven by changing

21

prescribing practices due to a greater awareness of

22

OxyContin's abuse risk perhaps due to 2010
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OxyContin REMS communications or changes in

2

patients' self-selection related to OxyContin's

3

abuse-deterrent properties.

4

explanation may be consistent with an

5

abuse-deterrent effect, it does not necessarily

6

show the properties themselves confer that reduced

7

risk of overdose or that those who stopped using

8

OxyContin were less likely to experience an

9

overdose.

10

Although this latter

In addition, the distribution of dispensed

11

OxyContin tablets strengths skewed lower in the

12

post-period, which could have independently

13

contributed to the declines among those only

14

dispensed OxyContin.

15
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Again, those changes could reflect some

16

abuse-deterrent effect of the reformulation, but it

17

is unclear whether subsequent declines in overdose

18

rates in a cohort receiving lower dose strength

19

tablets can be interpreted as abuse-deterrent

20

properties reducing overdose risk.

21
22

Thank you for your time, and I'm happy to
answer any questions you guys have.
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Clarifying Questions

1
2

DR. HERNANDEZ-DIAZ:

Thank you, Dr. Secora.

3

We will now take clarifying questions for

4

the FDA.

Again, use the raised-hand icon to

5

indicate that you have a question, and please

6

remember to clear the item after you ask your

7

question.

8

before you speak.

9

specific presenter if you can, and if there is a

Please state your name for the record
Please direct your question to a

10

slide you wish to be displayed, please specify the

11

presenter's name and the slide number.

12

We have questions to FDA from this morning,

13

so we're going to start with questions for the FDA

14

presentation from this morning, then from this

15

afternoon, starting with Dr. Staffa's response to

16

Dr. Nelson's question.

17

DR. STAFFA:

Hi.

This is Judy Staffa.

18

Thank you.

19

had raised the point this morning that I think is

20

important to clarify in case other folks are

21

wondering as well.

22

I wanted to just follow up.

We went back and looked.
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1

Dr. Nelson, if I could summarize your question to

2

remind folks, it was really about thinking about

3

the time frame between 2010 and 2015 and whether or

4

not FDA had been using a different term, rather

5

than "abuse deterrent" of using "tamper-resistant"

6

and whether or not we had a different evidence

7

standard for how that information would be put in

8

labeling.

9

We have gone back and tried to do our due

10

diligence.

11

has been used in the literature, particularly

12

during that time frame, and is actually used I

13

think by several other countries, the FDA has not

14

used that terminology, and it's for the reason I

15

think you suggested, Dr. Nelson, is that We were

16

concerned that that would be confused with

17

packaging efforts that tried to reduce tampering.

18

Even though we've seen tamper-resistant

So we have not used that term.

We have

19

always used the term "abuse deterrent" and that is

20

reflected in our 2015 guidance.

21

ever required that real-world evidence or

22

postmarketing data actually be present in order to
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1

put any claims in labeling and, again, that's also

2

explained in the 2015 guidance.
We chose to take an approach that would

3
4

allow information to be put into the label and

5

qualified based on what kind of information it was.

6

So that's what that guidance walks through, the

7

different categories, as Dr. Calderon explained, of

8

1, 2, 3, and 4, and today, this is the first time

9

we're actually discussing or have been able to

10

discuss postmarketing data for any of these

11

products.

12

historical information here.

So I hope that clarifies some of the
Thanks.

13

DR. HERNANDEZ-DIAZ:

Thank you.

14

We have questions from this morning from

15

Dr. Sprintz, Kertesz, and Zacharoff.

16

want to ask the question, I'm going to respect the

17

order.

18
19
20

If you still

Dr. Sprintz, do you want to ask the question
from this morning?
DR. SPRINTZ:

Yes, actually it was a

21

question for Dr. Dart.

One of the questions that I

22

had was in regard to we were talking about I think
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1

it was slide 159.

We said there is a moderate to

2

large effect size for people with pain who were the

3

appropriate patients.

4

I wouldn't think that you would have a significant

5

effect size.

6

shouldn't make a difference in a patient that is

7

taking the medication appropriately, so I was

8

curious about that factor.

That was my first question.

An abuse-deterrent formulation

My second factor is -- I'm sorry?

9

DR. HERNANDEZ-DIAZ:

10
11

questions for Purdue.

12

questions you had for FDA.
DR. SPRINTZ:

13
14

I was referring to just the

I had one question for

Dr. Dasgupta, for the FDA.
DR. HERNANDEZ-DIAZ:

15
16

I know you have also

So let's ask that

first.

17

DR. SPRINTZ:

Okay; perfect.

18

Dr. Dasgupta, first of all, you had a great

19

presentation.

I really appreciated it.

20

brought up the concept of person-centric versus

21

product-centric perspectives, and you brought it up

22

more as a binary decision or a binary world view, I
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guess, if you will.
Have you thought about how to reconcile

2
3

those two views to arrive at a reasonable policy

4

that would minimize unintended consequences while

5

supporting the intended goals?
DR. DASGUPTA:

6

What a great question.

I

7

made it a binary because it was a simple way to

8

describe things.

9

the sponsor's documents as well as FDA's documents,

But even if you look within both

10

you can see they're using both frames to discuss

11

different parts of different studies.

12

though I presented it as binary for the sake of

13

expediency, I think in practice we tend to slip

14

into both of those mindsets.

So even

So your question is how do we come up with a

15
16

comprehensive public health policy that addresses

17

both?

18

of --

19

I think that's a little bit beyond the scope

DR. SPRINTZ:

Yes, part of it, and the

20

reason I brought that up in relationship to what

21

we're talking about, is because a lot of what I'm

22

hearing is I'm hearing one side talking very
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1

product-centric and another side looking at it from

2

a person-centric, and I'm not sure you can really

3

tease those two apart to say it's absolutely one

4

way or the other, I guess was the point that I was

5

getting to, and I was wondering if I was missing

6

something in that regard.

7

DR. DASGUPTA:

No, I think that's right.

8

And that's why in this specific comment, in this

9

specific context, I was choosing in my closing

10

comments to focus on labeling and how we would try

11

to explain this in a succinct way that is accurate

12

for the label.

13

the bigger way to think about it, I think it

14

depends on your biases, your positions, and kind of

15

what else you have to do, your other

16

responsibilities.

17

purpose, like really thinking about how it might

18

look in the label.

19

agency and the chair may have some ideas on that.

I think in terms of policy, like

But I think maybe for this

That's just my suggestion.

Awesome.

The

20

DR. SPRINTZ:

Thank you very much.

21

DR. HERNANDEZ-DIAZ:

22

Dr. Kertesz, I know you have questions for

Thank you.
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1

the FDA, both for this morning and this afternoon.

2

Please go ahead.

3

You can ask both of them now.

DR. KERTESZ:

I'll restrict my question to

4

the one from this afternoon, and this may

5

specifically apply to the one which Dr. Lee or

6

Dr. Secora could consider.

7

In several of the models produced by the FDA

8

from these data, the impression of a favorable

9

benefit -- oh, sorry.

I need to announce myself;

10

Stefan Kertesz from University of Alabama,

11

Birmingham.

12

abuse-deterrent formulation sometimes appears in

13

models that do not adjust for utilization and tends

14

to be weaker or non-existent when those models,

15

which are difference-in-differences models, adjust

16

for utilization.

17

The impression of the benefit for the

What I want to verify here is the

18

understanding of what utilization means.

19

impression, utilization is referring to total

20

number of dispensed pills across the country, and

21

in a way is a very general national indicator of

22

utilization of that particular product as opposed
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1

to one that might be applicable to individuals in

2

their own community.

3

It could be important, it seems to me, the

4

difference between adjusting for the nation's

5

consumption of a product versus consumption in the

6

area where you live, where it might be more

7

available to you.

8

understand what adjustment for utilization really

9

means here, and I'll stop right there.

10
11

DR. LEE:

So I just want to verify that I

Hi.

This is Hana Lee from FDA.

Can you hear me well?

12

DR. HERNANDEZ-DIAZ:

13

DR. KERTESZ:

14

DR. LEE:

Yes, Dr. Lee.

Absolutely.

I can start first.

Here, in this

15

context, utilization is actually number of tablets

16

dispensed in the unit of analysis, and the unit of

17

analysis differs between study to study.

18

1, it was a 3-digit zip code.

19

dispensed for a specific opioid product, dispensed

20

in the particular 3-digit zip code area.

21

unit-of-analysis specific.

22

the 3-digit zip codes were aggregated -- oh, oh,

In study

It was tablets

It's

But in studies 2 and 3,

A Matter of Record
(301) 890-4188

FDA DSaRM-AADPAC

1
2

September 10 2020

355

and it's 3-digit zip code at each time quarter.
In study 2 and 3, it's saying it was

3

aggregated over all available 3-digit zip code at

4

each time quarter, so it's number of tablets

5

dispensed in each time quarter over all available

6

geographic area.

7

In terms of --

8

DR. KERTESZ:

9

DR. LEE:

That's helpful.

I'm sorry?

10

DR. KERTESZ:

Excellent.

Helpful.

11

DR. LEE:

12

DR. HERNANDEZ-DIAZ:

13

Dr. Zacharoff, you also had questions for

Yes, thank you.
Thank you.

14

the FDA, both this morning and for this afternoon,

15

so you can ask all of them now if you wish.

16

DR. ZACHAROFF:

Thank you.

Hi.

This is

17

Kevin Zacharoff from the Renaissance School of

18

Medicine at Stony Brook University.

19

addressed my clarifying question from this morning

20

in the statement she just made.

21

that the FDA ever used the term "tamper-resistant,"

22

so thank you for that.
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My question for this afternoon is for

1
2

Dr. Mallama, slide 47 in your presentation,

3

Dr. Mallama [inaudible - audio gap] -- the key

4

takeaways from published studies analyzing NAVIPPRO

5

ASI-MV data.

6

Yes.

So when I looked down at the

7

sub-bullet, the second main bullet, the sub-bullet,

8

these discrepancies appear to be due to differences

9

in the definition of OxyContin and whether or not

10

utilization was included in the model.

11

addressed the definition of utilization, so that's

12

good.

13

We just

Dr. Mallama, I'm just wondering what this is

14

referring to with respect to discrepancies due to

15

the difference in the definition of OxyContin.

16

Maybe you could clarify that for me, please.

17

DR. MALLAMA:

Sure.

This is Celeste Mallama

18

with FDA.

In the ASI-MV survey, there was a

19

distinction between an individual who had taken the

20

survey could endorse abuse of original OxyContin or

21

reformulated OxyContin.

22

the ER oxycodone slide.

Both of them appeared on
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1

In our main analyses, we consider the

2

definition of OxyContin to be original in the

3

pre-period and original and reformulated in the

4

post-period, due to misclassification that could

5

have occurred, where a person could have endorsed

6

original OxyContin but have actually abused

7

reformulated OxyContin, given the fact that

8

original OxyContin wasn't really available in the

9

post-period, at least seen on the drug utilization

10

graph, as opposed to -DR. ZACHAROFF:

11
12
13

Okay -- I'm sorry.

Go

ahead.
DR. MALLAMA:

In some of these published

14

studies, they consider the definition of OxyContin

15

to be original OxyContin in the pre-period and

16

reformulated only in the post-period, so original

17

OxyContin endorsements were not counted in the

18

post-period.

19

DR. ZACHAROFF:

Okay.

Does this take into

20

consideration the fact that there was some quantity

21

of the original OxyContin available, either from

22

sources within the United States or outside the
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1

United States, that people taking the survey might

2

have been able to get their hands on, or is it just

3

working under the presumption that once the

4

transition was made to the reformulated OxyContin,

5

from that point on, it was no longer available and

6

wasn't going to be considered if people admitted to

7

substance abuse treatment programs identified as

8

such?

9

DR. MALLAMA:

In our main analyses, we

10

considered original or reformulated, so any of the

11

original OxyContin that might have still been

12

available just from the pre-period dispensing was

13

accounted for in our analyses.

14

DR. ZACHAROFF:

15

very much.

Okay.

Alright.

Thank you

That answers my question.

16

DR. HERNANDEZ-DIAZ:

17

Dr. Marshall, questions for the FDA?

18

DR. MARSHALL:

Yes.

Perfect.

Thank you.

Thank you.

Brandon

19

Marshall, Brown School of Public Health.

20

question about informative censoring.

21

is for Dr. Secora, if I have that right.

22

didn't come up in the presentation, but it's on
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1

page 636 of the briefing book, and I just want to

2

make sure I'm thinking about this right.
The outcomes that were assessed were only

3
4

during the exposure times, which were defined

5

fairly strictly to be when someone was dispensed a

6

particular opioid and then a small grace period.

7

I'm just worried about situations we know this is

8

happening, where patients are switching from

9

OxyContin after the reformulation or discontinuing

10

altogether, and I believe they're getting censored

11

in this analysis.

12

overdose event, those events are not captured, so

13

I'm worried that that's differential with respect

14

to both the product and the period.

So if they experience an

Can you elaborate more on this issue of

15
16

informative censoring?

17

that?

18

DR. SECORA:

Do you have any slides on

This is Alex Secora from FDA.

19

I don't have any slides on that.

20

included a grace period of 15 days after the last

21

day supply for the last prescription.

22

instance, if someone had switched, there's a period
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1

of time where the outcome still could occur.

2

think you're hitting on some of the challenges

3

associated with defining and measuring time at risk

4

or exposure time, particularly in this study, with

5

opioids more generally, but particularly in this

6

study, with switches around the reformulation.

7

But I

So I don't have anything to show with

8

respect to that, but I think that it's important to

9

keep in mind when evaluating the results in total.

10

DR. MARSHALL:

Great.

And there was no

11

sensitivity analysis extending that grace period

12

window to your knowledge?

13

DR. SECORA:

This is Alex Secora from FDA.

14

No, there was no sensitivity analysis extending

15

that period, but I'm not sure if the sponsor's done

16

subsequent analyses of these or if that's something

17

that is planned.

18

DR. MARSHALL:

Thank you.

19

DR. HERNANDEZ-DIAZ:

We have two more

20

questions for the FDA, and then we can have

21

questions for Purdue.

22

question also later on.

So maybe we can ask that
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1

Dr. Horrow?

2

DR. HORROW:

3

from Bristol-Myers Squibb.

4

presenters today for terrific and illuminating

5

information.

6

FDA that are somewhat statistical in nature.

7

Yes, thank you.

Jay Horrow

Thanks to all

I have two questions that are for the

The first one is, we heard a lot about

8

non-significant results, but was there enough power

9

to show a result?

There are quite a few cases

10

where the point estimates were substantial, but the

11

confidence intervals did not allow for a

12

statistically significant result.

13

concerned about the fact that we might have missed

14

some effects secondary to insufficient samples.

I'm just

15

My second question is that we heard

16

repeatedly about one can't abuse a drug if it's not

17

available, and this was used as justification for

18

the utilization calculations, which all normalized

19

the rates by the number of tablets dispensed, but

20

not by, say, it's square root or it's log, which

21

implies that there's a linear impact on the number

22

of tablets dispensed, to the effect variable that
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was measured.
So I'm just curious.

What is the evidence

3

that this is in fact a linear impact and not

4

something that -- or even monotonic?

5

what's the evidence that there's no saturation or

6

that there might even be a multiplying effect?

7
8
9

Thank you very much for considering these
questions.
DR. LEE:

Hi.

This is Hana Lee from FDA.

10

Thank you for the question.

11

slide -- I'm sorry.

12

I mean,

I think we can go to

I'll do that.

Regarding your first question about limited

13

power of the study, I agree with you that because

14

of a lot of design considerations, we might have

15

limited power.

16

of a bias and variance trade-off issue.

17

not consider these sites and core restrictions, a

18

lot of different analyses, then we would end up

19

having a biased effect.

20

safeguard to get more accurate estimates in the

21

expense of losing some power.

22

But the thing is, we have somewhat
If you do

So this is sort of a

Also, you know the power depends on a lot of
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1

different things.

2

itself and variability of these facts and not only

3

just the sample size.

4

databases have at least good sample size in each

5

time quarter, not based on the number of sites but

6

at least based on the number of individuals that we

7

collect in each time quarter.

I think all these

So there was that issue, so that's why we

8
9

It could depend on effect size

would end up having limited power, but in the

10

expense of getting more accurate estimates.

11

why also we wanted to look at the range and

12

evaluate the totality of the evidence based on the

13

range.

14

That's

That's my answer to the first question.

15

Your second question is related to the relationship

16

between drug utilization and abuse rates.

17

go to slide number 26 or 27.

18

you, but the thing is we don't know how we should

19

model the drug utilization.

20

as the first shot.

21

or assume a specific relationship between abuse and

22

drug utilization, we sort of try to vary that

We can

Again, I agree with

This you can consider

Although these models rely on
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1

relationship while using the drug utilization as a

2

denominator for defining an abuse rate, which

3

assumes a 1 to 1 event relationship between abuse

4

counts and drug utilizations.

5

In the fourth model, Model 3 and Model 7 or

6

Model 3a or Model 7a, which uses the drug

7

utilization as a covariate, it assumes a more

8

flexible linear relationship than Model 2 or 2a or

9

Model 6 or Model 6a.

So we can expand this model

10

and then explore even a more flexible relationship

11

between abuse and drug utilization.

12

time we designed this study -- this is already a

13

lot of different ways to look at the relationship

14

between abuse and drug utilization and populations,

15

so we can certainly explore more models, but we

16

also have to limit our focus on certain models that

17

are plausible and explainable.

18
19

DR. HORROW:

Thank you.

But at the

Thank you.
No further

questions.

20

DR. HERNANDEZ-DIAZ:

21

Dr. Follmann?

22

DR. FOLLMANN:

Thank you.

Thanks.
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comments are a bit related to the previous two

2

comments.

3

crystallized best if Dr. Mallama pulled up

4

slide 76.

5

underpowered.

6

we want to look at, in this instance, each

7

comparator separately.

8

365

I think the first one could be

It speaks to the issue of possibly being
I think the sensibility for that is

I meant slide 76, which shows -- yes.

If

9

you look at the top, this reminds me of the kind of

10

plot that would be given in a clinical trial, where

11

you would show an overall effect and then you'd

12

show the effects in the different subgroups.

13

all we have here are the effects in the different

14

subgroups, that is in the different comparators, so

15

you're sort of losing data, making the confidence

16

intervals wider as well.

17

But

To me, it would have made sense to consider

18

taking the average of those, speaking to a

19

hypothetical negative control group, and thus would

20

give me more power to see what's going on overall.

21

As a poor man's version of that, I tend to look at

22

the median one of those and reduce the error bars,
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1

or a little bit.

2

this might be a way to deal with it to some extent.

3

I hear what you're saying about we don't want to

4

have bias; that's important.

5

cutting it these different ways and giving more

6

variability also has its drawbacks, I would say.

7

I am concerned about power, and

But I also think

Anyway, that's one comment.

8

you want to respond to that.

9

DR. MALLAMA:

Hi.

I don't know if

This is Celeste Mallama

10

with FDA.

11

data by OTP and SKIP populations, but we are also

12

looking at the combined populations which has

13

greater power to detect differences.

14

we did not meta-analyze the comparators.

15

them distinct, although the other Schedule II

16

opioids is the composite comparator, which includes

17

both ER morphine and IR hydrocodone.

18

For this slide, we are stratifying the

As you said,
We keep

But the way we were able to qualitatively

19

synthesize these quantitative analyses, we did look

20

at the statistical significance of the results.

21

also looked at consistency of the results and how

22

robust they were in terms of these different
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sensitivity analyses and different models.

2

DR. FOLLMANN:

Right.

Thanks.

3

The other asked question has to do with drug

4

utilization basically as a denominator, as an

5

offset.

6

that those could be biased in different ways, like

7

high-risk individuals get prescribed the ADF

8

formulation, so they're more likely to show abuse

9

or overdose, et cetera; or the other way around,

In some of those talks, you pointed out

10

that high-risk individuals might somehow choose to

11

not get this and get a different formulation.

12

Frankly, it's difficult for me to know is

13

this a good thing or not, or am I just trying to

14

get a denominator that I don't really know how

15

reliable it is or which way it would go and, thus,

16

how can I count on it?

17

do something in the direction of drug utilization

18

and also to cover the waterfront with different

19

analyses, but I just don't know how much to bank on

20

the drug utilization adjustment, basically.

21
22

I understand the desire to

I don't know if you have any thoughts on
that and on how you think about it.
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This is Hana Lee from FDA

I think this question is well suited for

Could you pull up my slide, slide on

5

Methodologic Considerations for Design and

6

Interpretation of Reformulated OxyContin

7

Postmarketing Study?

8
9

Yes.

You're absolutely right, and that's why we
also are concerned about which way is the right way

10

and how we should adjust for drug utilization,

11

because we simply did not know how the utilization

12

acts in the causal pathway of ADF to abuse rates.

13

So that's why, again, we consider all these

14

different models that rely on different assumptions

15

among abuse and drug utilization and population,

16

and generated different estimates, and look at the

17

ranges of effect estimates and try to see the

18

robustness of those effect estimates.

19

So I think what will be helpful for you to

20

take a look at is model performances.

We conduct a

21

lot of different model diagnostic analyses, and AIC

22

is one of them.

Here, a lower AIC value means
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1

better model performance compared to other models,

2

given a single data set.

3

all different models would perform in each study.

4

People might wonder how

If you look at it, the best performing model

5

in terms of AIC is highlighted in red and the

6

second best performer was highlighted in green.

7

here you can see that Model 3a, which looked at

8

population, both population and drug utilization as

9

the covariates, works the best.

The second best

10

one used the drug utilization to define abuse

11

rates, and then also account for population as

12

covariates.

13

So

We can see these patterns across different

14

studies over different definitions of OxyContin, or

15

sites, or geographic regions.

16

2, using primary sites, you can see that Model 3a

17

or Model 2a are the two best performers, which both

18

of them account for drug utilization, and in

19

study 2, the same results.

20

or Model 2a, or even Model 3, only accounted for

21

drug utilization.

22

Here also in study

Study 3, also Model 3,

AIC shouldn't be the sole standard to
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1

confirm which model is the best; you should also

2

take into account the epidemiologic context.

3

overall, based on statistical measure, the models

4

that account for drug utilization perform well and

5

better than the other, and mostly better than the

6

population-based model.

Thank you.

7

DR. FOLLMANN:

8

That's a very helpful answer.

9

question.

11

Yes.

Thank you, Dr. Lee.
I don't have another

Thanks.

DR. HERNANDEZ-DIAZ:

10

But

Thank you,

Dr. Follmann.
DR. McANINCH:

12
13

FDA.

14

Hana's response?

This is Jana McAninch from

Would it be alright if I add something to

15

DR. HERNANDEZ-DIAZ:

16

DR. McANINCH:

Yes, please, go ahead.

I just wanted to add more of

17

an epidemiologic perspective to what Hana said.

18

think that your question is getting at this

19

fundamental question of why are we even adjusting

20

for utilization at all.

21

empiric data on the reasons for the changes in

22

utilization.

We don't have a lot of

I think there are some plausible
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1

contributing factors, the most obvious of which is

2

the abuse-deterrent effect of the reformulation

3

leading to reduced demand and patients

4

self-selecting away from OxyContin, and I think

5

that Dr. Dasgupta presented a bit of information on

6

this as well.

7

If you recall from Dr. Sadiq's presentation,

8

there were also some market changes, including the

9

the exit of generic ER oxycodone, original

10

ER oxycodone, that was contemporaneous with the

11

reformulation, and this was actually due to market

12

forces such as settlement of a patent litigation

13

lawsuit that's actually predated the FDA's decision

14

that original OxyContin had been removed from the

15

market for safety reasons by several years.

16

may have precipitated changes in insurance coverage

17

and cost, out-of-pocket costs to patients, but we

18

really don't have good data on this because of the

19

fragmented nature of health insurance in the U.S.

This

20

There are some other factors I think to

21

consider, and we'll touch on these a little bit

22

more tomorrow.

But there was a REMS that was
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1

issued at the time of the reformulation that

2

included communications with regard to OxyContin's

3

abuse risk that was specific to OxyContin.

4

there were also reports that started coming in

5

shortly after the reformulation about some problems

6

related to the excipients, such as choking,

7

difficulty swallowing pills, and things like that,

8

that may have influenced the choice of an opioid

9

analgesic for some patients.

10

Then

So I think we certainly recognize the

11

limitations of doing this kind of gross adjustment

12

for utilization as a proxy for prescribing and

13

recognize that it is likely not an unbiased

14

estimate.

15

for any of those potential other factors, we are

16

concerned that simply looking at the raw numbers of

17

the population estimate is providing an exaggerated

18

estimate of the effect.

But at the same time, by not accounting

19

DR. HERNANDEZ-DIAZ:

Thank you.

20

Those were all the questions for the FDA.

21

We have a couple of questions for Purdue.

22

we are over time.

I know

Thank you for your patience.
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Dr. Zibbell and Dr. Sprintz, if you still

1
2

have questions for Purdue, this is the time.

3

Dr. Zibbell was the first on the list from this

4

morning, if you are still waiting to ask a question

5

to Purdue.
DR. ZIBBELL:

6

Thank you for that

7

opportunity.

8

now, and the stuff I have can also wait for

9

tomorrow.

10

Actually, I'm okay.

We're over time

So thanks for the opportunity, but I'll

wait till tomorrow.

11

DR. HERNANDEZ-DIAZ:

12

Dr. Sprintz, your question for Purdue.

13

DR. SPRINTZ:

Yes.

Thank you.

No, actually the same

14

thing.

15

sign off at this point, too.

16
17
18

I'm good for now, and actually I have to

DR. HERNANDEZ-DIAZ:

Okay.

We'll continue

tomorrow.
We'll take the chair's prerogative, because

19

I do have a question for Purdue, for Dr. Walker,

20

actually, and it's continuing the conversation or

21

the discussion about the role of utilization in the

22

analysis, regarding your analysis and asking for
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slide CC-76, but we may not need the slide.
In the analysis without the utilization

3

adjustment, it changed a lot when we adjust for the

4

mediator of utilization, however, we have seen that

5

the cost has not changed and the utilization did

6

not change.

7

interpretation of why does the analysis change so

8

much when the utilization didn't change so much,

9

and if you think that by adjusting the mediator, if

10

we are introducing any kind of bias in the analysis

11

to correct for that mediator, if you want to

12

comment on that.

13
14
15

So I was wondering what is your

DR. FANELLI:

Dr. Walker, can you provide a

response?
DR. WALKER:

I think briefly, the

16

answer -- and thank you for the question -- is I

17

don't really know.

18

the dispensing volume, especially as an offset, as

19

the appropriate correction because it doesn't best

20

fit the data.

21

don't disagree, but I don't think we have the real

22

availability measure that we need, and I'm afraid I

I share the reservations about

I understand the motivation, and I
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can't interpret the changes that we see.
I should say that the fact that the AICs

2
3

were better for Model 3a, what it means is that

4

whatever the offset is or whatever the adjustment

5

is, it is at least differential between the drugs,

6

and it's not one fixed value for all the drugs, and

7

we don't know whether or not it's linear.
Adjournment

8

DR. HERNANDEZ-DIAZ:

9
10
11

much.

Okay.

Thank you very

We'll come back to discussing tomorrow.
Thank you, all.

The meeting for today is

12

now adjourned.

13

there should be no discussion of the meeting topic

14

among yourself, and we will reconvene tomorrow

15

morning at 9:00 a.m. Eastern time.

16

again, sorry for the overtime.

17
18

Panel members, please remember that

Thank you, and

See you tomorrow.

(Whereupon, at 5:10 p.m., the meeting was
adjourned.)

19
20
21
22
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