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Overview and Purpose
• Assessing strategies to manage risks of opioids requires understanding a complex
system of behaviors and effects, which are hard to predict in isolation
• A system-focused framework may inform understanding of the potential impacts
that regulatory actions may have on patient and public health, by:
• Conveying the complexity of the “moving parts” in the system
• Breaking down those complexities into a set of factors that can be systematically considered
• Sharpening focus on the factors that are subject to the greatest uncertainty

• The framework presented here draws from decision science
• The goal is to set context for input that will be brought forth over the next two days
• It may provide a useful structure for the Advisory Committee members to consider the
evidence and uncertainties relevant to the questions for discussion
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Basic Elements of the Framework
Regulatory Actions

Contributing Factors

Action(s)

• FDA will not outline the
specifics of any potential
action at this meeting.
• Instead, we frame actions in
terms of intent and scope.

X

Y
Z

• Various interrelated factors
affect how actions result in
outcomes:
•

Behaviors

•

Clinical factors

•

Baseline/contextual factors

Patient and Public
Health Outcomes
Public Health
Outcomes

• Outcomes align with FDA’s
public health goals:
• Reduce opioid misuse, abuse,
addiction, overdoses, death
• Ensure treatments available to
meet medical needs of people
living with chronic pain
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Describing FDA’s Potential Regulatory Actions
Intent

Scope
Least Restrictive

1) Continue with current regulatory actions

Least
Restrictive
Sample Actions

2) Additional actions intended to reduce or target
Rx of higher daily dose

Communications/
Education

3) Additional actions intended to reduce or target
Rx of higher dosage strength products

Labeling change
Restricted distribution
(as part of a REMS*)

4) Other additional actions intended to improve
the safety of selected opioid analgesics

*REMS = Risk Evaluation and Mitigation Strategy

Market withdrawal

Most
Restrictive
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Defining Potential Public Health Outcomes
Individuals who
require treatment
for pain (patients)

Individuals who
misuse or abuse
opioid analgesics

Individuals at risk of
accidental exposure to
opioid analgesics

• Overdose / Death (not
associated with OUD*)
• Development of OUD,
and associated harms

• Overdose / Death (not
associated with OUD)
• Development of OUD,
and associated harms

• Overdose / Death (not
associated with OUD)

• Inadequate pain mgt
• Psychosocial impacts
• Other associated harms
(e.g., suicide; opioid
withdrawal symptoms)

*OUD = Opioid Use Disorder
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Identifying Contributing Factors
• The graphical model shown next is a modified influence diagram technique1
• It includes the factors and relationships most pertinent to the present discussion
• The committees may identify other factors that may have a significant influence on the
patient and public health impacts relevant to opioids daily dose or dosage strength

• Model presented in stages – first focused on potential impacts to patients, then
focused on potential impacts to others who may be exposed to opioids

Dosage
strength

Factors and outcome are linked by arrows.
An arrow indicates an association of one factor with
another. It does not necessarily imply causality.
1Howard R.A.

and Matheson J.E. 2005. Influence Diagrams. Decision Analysis, 2(3), 127-43

Patient
use of Rx
opioids

Overdose/
death
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Potential Impacts of FDA Regulatory Action
Partial Model A
Focus: Patients

Individual’s
risk factors

E.g., age, opioids
tolerance, co-morbidities

Legend

Dose/
Dosage
strength

FDA Action

Duration
of use

Behavioral factors
Clinical factors

Overdose/death
(not associated
with OUD)

Context factors
Public health outcome
Association of one factor
with another (does not
necessarily imply causality)
• Use defined by: dose, strength,
number of pills, duration, etc.

Patient
use of Rx
opioids

• Current rates of prescribing
• Patient population and clinical situations
• Other factors (e.g., guidelines) that may
influence prescribing

Current
opioids
landscape

FDA
regulatory
action

• Lower dose exposure
• Risk of medication error

• Analgesic effect
• Tolerability of treatment

Use and
effect of
other Tx
Prescribing
practices

• Decisions about: product, strength, dose, duration, counseling, monitoring
• Includes decisions made by insurers

Undertreated
Pain

Misuse or
abuse of Rx

Development of
OUD, and
associated harms

Transition
to illicit
drug use

• Burden of treatment, access, stigma, etc
• Impacts of tapering.

Other patient
harms
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Potential Impacts of FDA Regulatory Action
Partial Model B
Focus: Other individuals exposed to opioids
Legend

Individual’s
risk factors
Unintended
exposure

FDA Action
Behavioral factors
Clinical factors
Context factors
Public health outcome
Association of one factor
with another (does not
necessarily imply causality)

Volume of
Rx pills in
community
• Higher strengths
• Lower strengths

Intentional
misuse or
abuse of Rx

Dose/
Dosage
strength

Duration
of use

Overdose/death
(not associated
with OUD)

Transition
to illicit
drug use
Development of
OUD, and
associated harms

Diversion
• Supply chain
• Illegal prescribing

Current
opioids
landscape
FDA
regulatory
action

Prescribing
practices
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Potential Impacts of FDA Regulatory Action
Full Model

Individual’s
risk factors

Legend

Focus: other individuals

FDA Action

Unintended
exposure

Behavioral factors
Clinical factors

Intentional
misuse or
abuse of Rx

Context factors
Public health outcome
Association of one factor
with another (does not
necessarily imply causality)

Volume of
Rx pills in
community

Current
opioids
landscape
FDA
regulatory
action

Use and
effect of
other Tx
Prescribing
practices

Duration
of use

Overdose/death
(not associated
with OUD)

Transition
to illicit
drug use
Patient
use of Rx
opioids

Diversion

Dose/
Dosage
strength

Focus: patients
Misuse or
abuse of Rx
Undertreated
Pain

Development of
OUD, and
associated harms

Transition
to illicit
drug use
Other patient
harms
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Potential Impacts of FDA Regulatory Action
Key Uncertainties Identified by FDA

Individual’s
risk factors
Unintended
exposure

Diversion

FDA
regulatory
action

Prescribing
practices

Duration
of use

What is the relationship
between dose orOverdose/death
strength
(not associated
with
OUD)
and development of
OUD?

Transition
to illicit
drug use
Patient
use of Rx
opioids

Current
How
will prescribing
opioids
landscape change?
practices

2

Intentional
misuse or
abuse of Rx

Volume of
Rx pills in
community

Dose/
Dosage
strength

1

Use and
effect of
other Tx

How will patterns of
misuse, abuse, and
illicit drug use change?
Undertreated
Pain

3

Development of
OUD, and
associated harms

Misuse or
abuse of Rx
Transition
to illicit
drug use

How might changes in prescribing
affect other patient outcomes?

4

Other patient
harms
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Building Toward a Summary Assessment
What are the potential
impacts from FDA
regulatory Action?

Key Uncertain Behavioral Effects
Changes in
prescribing
Higher
strength

Other
Strengths

Changes in misuse
and abuse
Rx
Opioid

Illicit
Drugs

Key Public Health Outcomes
Overdose/Death
(not associated
with OUD)

OUD and
associated
harms

Other Harms for
Pain Patients

Current regulatory actions
Additional actions intended to
reduce or target Rx of higher
dosage strength products
Additional actions intended to
reduce or target Rx of higher
daily dose
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Summary
• Taking any regulatory action to manage the benefits and risks of opioid analgesics
requires careful consideration of the complex opioids ecosystem
• There are significant uncertainties about the impacts of potential actions within
this system
• FDA and guest speakers, public commenters, and committee members will all
provide input on these factors
• Varying perspectives about these uncertainties can lead to different opinions
about what may be the best course of action
• A system-focused framework can help build a shared understanding and foster
effective deliberation of the evidence and perspectives
12

Regulatory Background for
Opioid Analgesics
Drug Safety and Risk Management Advisory Committee (DSaRM) and
the Anesthetic and Analgesic Drug Products Advisory Committee Meeting
June 11, 2019
Ning Hu, MD, MS
Medical Officer
Division of Anesthesia, Analgesia, and Addiction Products (DAAAP)
Office of Drug Evaluation II (ODE-II), Office of New Drugs (OND), CDER, FDA

Presentation Overview
•
•
•
•
•

Benefit and Risk Considerations
Definitions Related to Opioid Use
Dosage and Treatment Duration
Prescribing Information (PI)
Morphine Milligram Equivalent (MME)

2

Benefit and Risk Considerations
• Benefit
–Effective pain management for which alternative
treatment options are inadequate

• Risks to patients and broader public health, such as
–Overdose and respiratory depression
–Addiction, abuse, and misuse
–Safety of excipients by unintended routes of
administration
3

Definitions Related to Opioid Use
• Physiologic responses to opioid exposure:
– Tolerance: The need for increasing doses of opioids to maintain a defined analgesic
effect in the absence of disease progression or the development of opioid-induced
hyperalgesia.
– Physical dependence: Physical disturbance (withdrawal symptoms) after abrupt
discontinuation or a significant dosage reduction of a drug

• Opioid Addiction: Chronic disease characterized by compulsive drug use
despite adverse consequences
– The Opioid Use Disorder is defined according to clinical diagnostic criteria

• Prescription drug abuse: The intentional non-therapeutic use of a
prescription drug, even once, for its rewarding psychological or
physiological effects
4

Dosage and Treatment Duration
• Individual variability in tolerance require a range of doses to
obtain adequate analgesia and minimize adverse reactions
– No ceiling effect or maximum daily dose (MDD) for most of the
opioid analgesics
– No cutoff dose or treatment durations are defined for safe and
effective use

• Higher daily doses of opioids generally occur in the setting of
longer duration of use
• Limited data to distinguish whether dose or duration play a larger
role in the risks for addiction, abuse and misuse
5

Prescribing Information (PI) - Indications
• Oral opioid analgesics
Extended Release/Long Management of pain severe enough to require daily,
acting (ER/LA) -Table 1 around-the-clock, long-term opioid treatment and for
which alternative treatment options are inadequate
Immediate release
Management of pain severe enough to require opioid
(IM) - Table 2
treatment and for which alternative treatment options
are inadequate

• Transmucosal immediate release fentanyl (TIRF) products
− For breakthrough cancer pain for opioid tolerant patients.
6

Prescribing Information (PI) - Conversion
Information
• Safely convert a patient from an existing opioid regimen to
another - unidirectional conversion
• Neither describe equianalgesia nor suggest similar adverse
reactions or euphoric effects
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Prescribing Information (PI) - Tolerance Requirements
• Initial and total daily dosage recommended based on the
patient’s level of tolerance
– Higher dosage strengths of an opioid are only for use in opioidtolerant patients

• Some opioid products are only indicated for use in opioidtolerant patients, including
– Fentanyl transdermal products, extended release hydromorphone
tablet products, and TIRF products
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The Morphine Milligram Equivalent (MME): A
Debatable Dosage Conversion Tool
• Morphine Milligram Equivalent (MME): An opioid dosage's
equivalency to morphine
– Variable and conflicting, no clear consensus

• MME working group in FDA: A work in progress

– Goal: Better define the extent of the variability to avoid miscalculations
associated with harms

• A threshold of 90 MME has been frequently used to define higher
daily doses for practical purposes.
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Dispensing Patterns and Clinical Use of
Higher Dose Opioid Analgesics in the U.S.
Corinne Woods, RPh, MPH

Drug Utilization Team Lead
Division of Epidemiology II
Office of Surveillance and Epidemiology
FDA Center for Drug Evaluation and Research
June 11-12, 2019
Joint Meeting of the Drug Safety and Risk Management Advisory Committee (DSaRM)
and the Anesthetic and Analgesic Drug Products Advisory Committee (AADPAC)

Outline
1. Defining higher dose opioid analgesics
– Various definitions
– Morphine Milligram Equivalents (MME)

2. Dispensing patterns

– FDA analyses of nationally estimated data
– Published literature

3. Clinical use

– Reported by selected health systems
– FDA analyses of Sentinel data
– Published literature

www.fda.gov
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Section 1
Defining Higher Dose Opioid Analgesics
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Various Definitions for Higher Dose Opioid Analgesics
• There is no standard definition of higher dose
1. Product is ≥ 90 MME per unit (e.g. per tablet)
2. Product is ≥ 90 MME per day – minimum labeled frequency
3. Prescription(s) above MME per day – pharmacy claims

• FDA analyses used the first two definitions
• We selected an arbitrary threshold of 90 MME
– CDC Guidelines for Prescribing Opioids are well-known
– Some reimbursement policies use a 90 MME cutoff
www.fda.gov
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Conversion Factors Used to Calculate MME
Used published Morphine Milligram Equivalents (MME)
conversion factors for each product’s route/form and strength
• Sources
– CDC compilation of benzodiazepines, muscle relaxants, stimulants, zolpidem, and opioid
analgesics with oral morphine milligram equivalent conversion factors, 2018 version
– Online clinical resources: Medscape, UpToDate, etc.
– Demystifying Opioid Conversion Calculations by Dr. Mary Lynn McPherson

• Methadone: factor of 3 used, although differs across daily doses
• Ongoing MME research
www.fda.gov
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Section 2
Dispensing Patterns of Higher Dosage Strength
and Higher Daily Dose Opioid Analgesics
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Data Sources
• FDA analyses of national estimates of dispensed
prescriptions
– IQVIA, National Prescription Audit™
– IQVIA, Total Patient Tracker™

• Published literature
www.fda.gov
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FDA Analyses of National Estimates
of Dispensed Prescriptions
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Definition of Higher Dosage Strength Products
• Oral and transmucosal opioid analgesics
• Defined as one unit (e.g. tablet) contains ≥ 90 MME
• Comparator: all strengths transdermal opioid analgesics
• Examples:
– Oxycodone extended-release 60 mg tablet (90 MME per tablet)
– Fentanyl 800 mcg buccal lozenge (104 MME per lozenge)
www.fda.gov
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Declines in Opioid Analgesic Prescriptions
Higher dosage strength products:
one unit (tablet) ≥ 90 MME

Transdermal (all strengths)
Higher dosage strength
(oral and transmucosal)
Lower dosage strength
(oral and transmucosal)

National estimates of opioid analgesic prescriptions dispensed from U.S. outpatient pharmacies

www.fda.gov

Source: IQVIA National Prescription Audit™. Data years 2013-2018. Data extracted January 2019.
MME was calculated using published conversion factors for each product, dosage form, and strength.
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Steeper Decline Seen with Higher Dosage
Strength Prescriptions
2013
Rx Share
(N)
(%)

2014
Rx Share
(N)
(%)

2015
Rx Share
(N)
(%)

2016
Rx Share
(N)
(%)

Higher dosage strength products:
one unit (tablet) ≥ 90 MME
2017
Rx Share
(N)
(%)

2018
Rx Share Decrease
(N)
(%) 2013-2018

Oral, transmucosal, transdermal
opioid analgesics

252 M 100% 244 M 100% 228 M 100% 216 M 100% 196 M 100% 172 M 100%

-32%

Oral/transmucosal opioid analgesics

246 M 98% 239 M 98% 222 M 98% 211 M 98% 192 M 98% 169 M 98%

-32%
-63%
-31%
-34%

Higher Dosage Strength Products 2.2 M
Lower Dosage Strength Products
Transdermal opioid analgesics

1%

2.0 M

1%

1.8 M

1%

1.6 M

1%

1.2 M

1%

0.8 M <1%

244 M 99% 237 M 99% 221 M 99% 209 M 99% 190 M 99% 168 M >99%
5M

2%

6M

2%

5M

2%

5M

2%

4M

2%

4M

2%

National estimates of opioid analgesic prescriptions dispensed from U.S. outpatient pharmacies

Source: IQVIA National Prescription Audit™. Data years 2013-2018. Data extracted January 2019. Rx = prescriptions.
MME was calculated using published conversion factors for each product, dosage form, and strength.

www.fda.gov
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0.1 Million Patients Received Higher Dosage Strength
Products in 2018
Oral and Transmucosal Opioid Analgesics
Lower dosage strength
products: 52 M patients

Transdermal Opioid Analgesics

0.6 M patients

Higher dosage strength products
one unit (tablet) ≥ 90 MME:
0.1 million patients in 2018
National estimates of patients dispensed opioid analgesic prescriptions from U.S. outpatient pharmacies
www.fda.gov

Source: IQVIA Total Patient Tracker™. Data year 2018. Data extracted January 2019. Some patients received more than one drug category (e.g. both lower
and higher dosage strength products). MME was calculated using published conversion factors for each product, dosage form, and strength.
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Opioid Analgesic Units Dispensed (e.g. Tablets)
Have Declined Recently

National estimates of opioid analgesic units dispensed, by dosage strength per unit, from U.S. outpatient pharmacies
www.fda.gov Source: IQVIA National Prescription Audit™. Data years 2016-2018. Data extracted January 2019. Included oral and transmucosal opioid analgesics.
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MME was calculated using published conversion factors for each product, dosage form, and strength.

Published Literature Describing Dispensing Patterns of
Higher Daily Dose Opioid Analgesic Therapy
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Calculating Daily Dose from Pharmacy Claims
• Hydrocodone/Acetaminophen 1-2 every 4-6 hours as needed, #30
– If patient takes maximum – 3 days
– If patient takes minimum around the clock – 7 days
– Patient may take only as needed

• Daily dose = strength * number of tablets / days’ supply
• Using days’ supply to calculate daily dose may overestimate or
underestimate the actual daily dose taken by the patient

www.fda.gov
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Decline in U.S. Opioid Analgesic Prescriptions with
Higher Daily Dose (≥ 90 MME/day)
• National and state estimates of
opioid analgesic prescriptions
≥ 90 MME/day dispensed from
retail pharmacies
• From 2006 – 2017 the national
and state prescription rates
declined, as well as variation
between state prescription rates

www.fda.gov

Source: LZ Schieber, et al. doi:10.1001/jamanetworkopen.2019.0665. Data from IQVIA’s Xponent™ database.
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Decline in All Opioid Analgesic Prescriptions with
Higher Daily Dose (≥ 90 MME/day)
Percent of all Opioid Analgesic Prescriptions
with Daily Dose ≥ 90 MME/day
2006

2010

2017

15.8%

14.0%

8.5%

www.fda.gov

• From 2006 – 2017, the
percent of opioid
analgesic prescriptions
with daily dose ≥ 90
MME/day declined

Source: LZ Schieber, et al. doi:10.1001/jamanetworkopen.2019.0665. Data from IQVIA’s Xponent™ database.
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Section 3
Clinical Use of Higher Daily
Dose Opioid Analgesics
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Data Sources
• Clinical uses and restrictions
– Qualitative reports from selected healthcare delivery and payer
organizations

• Utilization patterns and patient characteristics
– Sentinel Distributed Database, ‘Sentinel’
• Large, robust sample of patients with public or commercial healthcare
insurance

– Published literature of patients who received treated with higher
daily dose opioid analgesics
www.fda.gov
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Selected Health Systems:
Clinical Needs for and Restrictions on
Higher Dose Opioid Analgesic Prescribing
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Qualitative Information From Selected
Health Systems

• Representatives answered questionnaire as part of existing
research contracts with FDA
– Brigham and Women’s Hospital (Boston, MA)
– Health Care Systems Research Network via Harvard Pilgrim Healthcare (Boston, MA)
– HealthCore, Inc. (Wilmington, DE)

• Provide expert input regarding the perceived clinical need for
and restrictions on higher dosage strength opioid analgesics
– Oral and transmucosal opioid analgesics
– > 90 MME per day when one unit (e.g. tablet) is taken around the clock at the minimum
labeled frequency
www.fda.gov
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Perceived Clinical Needs for Higher
Dosage Strength Products
• Needed to treat pain in patients with:

– Cancer
– Terminal illness in need of palliative or hospice care
– More rarely, complex chronic conditions often with
comorbidities

• Other considerations:

– Lower pill burden for some patients

• Important factor with cancer or end-of-life care

– Reimbursement limits based upon pill quantity
www.fda.gov
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Restrictions on Prescribing Higher
Dosage Strength Products
• Limits placed by states, payers, or both:
–
–
–
–
–

Prior authorizations
Pill quantity per prescription or per month
Daily dose in MME, e.g. ≤ 90 MME/day
Days’ supply
Extended-release products were covered only after
trying immediate-release products

www.fda.gov
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FDA Analyses Using Sentinel Data
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Definition of Higher Dosage Strength Products
• Oral and transmucosal opioid analgesics
• Defined as ≥ 90 MME per day when one unit (e.g. tablet)
taken around the clock at the minimum labeled frequency
• Examples:
– Oxycodone immediate-release 15 mg every 6 hours = 90 MME/day
• Labeled frequency is every 4 to 6 hours as needed

– Oxycodone extended-release 30 mg twice daily = 90 MME/day
• Labeled frequency is one tablet twice daily
www.fda.gov
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Patients With Opioid Analgesic Prescription Claims
6.0
9.5

219

4.8
8.0

193

Transdermal (all strengths)
Higher dosage
strength product

Lower dosage
strength product

Higher dosage
strength products:
One unit (tablet)
at labeled frequency
≥ 90 MME/day

Patients with opioid analgesic claims in Sentinel

Source: Sentinel Distributed Database. Data years 2012-2016. Higher and lower dose strength products included oral and
transmucosal opioid analgesics. Results included Medicare data and may overrepresent older patients. MME was calculated
using product label and published conversion factors for each product, dosage form, and strength.

26

Patient Demographics

2012-2018

Higher dosage
Lower dosage
strength product strength product Transdermal
1.3 M
Unique patients
1.8 M
47.2 M
Opioid analgesic claims
27 M
351 M
14 M
57%
65%
Female (%)
55%
Mean age at time of
61
67
57
claim (years)
<1%
1%
<1%
<18 years old
18-29 years old
2%
4%
1%
30-49 years old
26%
19%
14%
30%
50-64 years old
47%
30%
25%
46%
55%
65+ years old

Higher dosage
strength products:
One unit (tablet) at
labeled frequency ≥
90 MME/day

Patients with opioid analgesic claims in Sentinel

Source: Sentinel Distributed Database. Data years 2012-2018. Higher and lower dose strength products included oral and
transmucosal opioid analgesics. Results included 5 years of Medicare data and may overrepresent older patients. MME was calculated
using product label and published conversion factors for each product, dosage form, and strength. Age at time of pharmacy claim.
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Patient Characteristics: Pain-Related Diagnoses
Higher dosage strength products: One unit
(tablet) at labeled frequency ≥ 90 MME/day

2012 -2018

Opioid Analgesic Product

Back Pain & Back Conditions
Other Nervous System Conditions
Arthritis & Nontraumatic Joint Conditions
Abdominal Pain
Cancer
Trauma, Injury, Fracture, & Burns
Sprains, Strains, & Contusions
Headache, Including Migraine
Sickle Cell Anemia

Higher dosage
strength product

Lower dosage
strength product

Transdermal

(N = 1.0 M)
66%
66%
61%
30%
30%
24%
21%
18%
1%

(N = 35 M)
30%
22%
37%
17%
16%
16%
17%
9%
<1%

(N = 0.8 M)
73%
70%
68%
35%
38%
29%
22%
18%
<1%

Pain-related diagnoses among patients with opioid analgesic claims in Sentinel

Source: Sentinel Distributed Database. Data years 2012-2018. Higher and lower dose strength products included oral and transmucosal opioid analgesics. Results included several
years of Medicare data and may overrepresent older patients. Diagnoses identified among claims with selected pain-related diagnosis codes 6 months before to 1 month after
28
patient’s first claim. MME was calculated using product label and published conversion factors for each product, dosage form, and strength.

Patient Characteristics: Comorbidity and Mental
Health Diagnoses
Higher dosage strength products: One unit
(tablet) at labeled frequency ≥ 90 MME/day

2012-2018
Opioid Analgesic Product
Higher dosage
Lower dosage
strength product strength product Transdermal

Modified Charlson-Elixhauser
Comorbidity Score
Mental Health
Substance Use Disorder

(N = 1.0 M)

(N = 35 M)

(N = 0.8 M)

3.2

0.9

3.8

23%
2%

55%
7%

Diagnoses of interest
54%
9%

Comorbidity and mental health related diagnoses among patients with opioid analgesic claims in Sentinel

Source: Sentinel Distributed Database. Data years 2012-2018. Higher and lower dose strength products included oral and transmucosal opioid analgesics. MME
was calculated using product label and published conversion factors for each product, dosage form, and strength. Results included several years of Medicare
and may overrepresent older patients. Modified Charlson-Elixhauser Comorbidity Index calculated for 6 months prior to starting an opioid analgesic
www.fda.gov data
29
product category: Gagne et al., doi:10.1016/j.jclinepi.2010.10.004.

Cumulative Opioid Analgesic Therapy Length
11%
39%

> 90 days

16%

31-90 days

45%

≤ 30 days

13%

40%

24%

76%

Higher dosage
strength products:
One unit (tablet)
at labeled
frequency ≥ 90
MME/day

36%

Cumulative opioid analgesic therapy length among patients with opioid analgesic claims in Sentinel

Source: Sentinel Distributed Database. Data years 2012-2018. Higher and lower dose strength products included oral and transmucosal opioid analgesics.
Higher and lower dose strength products included oral and transmucosal opioid analgesics. Results included several years of Medicare data and may
overrepresent older patients. MME was calculated using product label and published conversion factors for each product, dosage form, and strength.
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Published Studies: Clinical and
Demographic Characteristics of Patients
Who Received Higher Daily Doses

31

Studies of Patients on Higher Daily Doses
Focused on Chronic, Non-cancer Pain
• Veterans Administration (VA) Study1: Veterans treated at VA
medical centers in the Pacific Northwest, 2008, for non-cancer
pain rated as moderate-to-severe in three different months
• Kaiser Permanente (KP) Study2: Health plan members
volunteered for study while being treated with opioid analgesics
for ≥ 120 days for chronic, non-cancer pain, 2008-2009
www.fda.gov

1BJ

2JO

Morasco, et al. doi:10.1016/j.pain.2010.08.002
Merrill, et al. doi: 10.1016/j.genhosppsych.2012.06.018
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Demographic Characteristics of Patients on
Higher Daily Dose Opioid Analgesics ≥ 90 Days
Study population

VA Study1

KP Study2

14,186 VA patients with
chronic non-cancer pain
and ≥ 1 opioid Rx

1,883 patients with longterm opioid analgesic use
for non-cancer pain

Patients on higher daily
478 (3%)
dose, N (% of study popn)

611 (16%, weighted)

Higher daily dose cut-off

180 MME/day

120 MME/day

Male, %

91%

40%

Age, mean (SD)

55 (11)

53 (12)

1BJ

www.fda.gov

2JO

Morasco, et al. doi:10.1016/j.pain.2010.08.002
Merrill, et al. doi: 10.1016/j.genhosppsych.2012.06.018
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Clinical Characteristics of Patients on Higher
Daily Dose Opioid Analgesics ≥ 90 Days1,2
• Compared to patients on lower daily doses:
– Multiple pain conditions, more comorbidities
– Higher average pain score
– Substance abuse history was more common

• Studies did not examine timing with respect to receipt
of chronic, higher daily doses
1BJ

www.fda.gov

2JO

Morasco, et al. doi:10.1016/j.pain.2010.08.002
Merrill, et al. doi: 10.1016/j.genhosppsych.2012.06.018
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Conclusions
• Higher dose opioid analgesics have comprised a
small portion of all opioid analgesic use
• Higher dose opioid analgesic prescriptions have
decreased in recent years
– Appear to have decreased faster than lower dose

• Most opioid analgesic units (tablets) ≤ 20 MME
per unit
www.fda.gov
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Conclusions (continued)
Patients on higher dose opioid analgesics:
•
•
•
•
•

Multiple pain conditions
Higher comorbidity
More mental health conditions, substance abuse
Longer higher dose opioid analgesic therapy
Appeared clinically similar to patients on
transdermal opioid therapy

www.fda.gov
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Conclusions (continued)
Selected health care systems reported that higher
dose opioid analgesics:
• Are used to treat patients with a variety of
conditions, including cancer and terminal
illnesses
• Allow for a lower pill burden for some patients
needing higher dose therapy
www.fda.gov
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Review of Epidemiologic Studies of the Associations
Between Higher Dose Opioid Analgesics and the Risks
of Abuse, Addiction, and Overdose
Joint Meeting of the Drug Safety and Risk Management Advisory Committee
and the Analgesic and Anesthetic Drug Products Advisory Committee
Rose Radin, PhD, MPH
Division of Epidemiology II
Office of Surveillance and Epidemiology
Center for Drug Evaluation and Research
U.S. Food and Drug Administration
June 11, 2019

Purpose of Review
Use population health data to examine the extent
to which higher prescribed doses of opioid
analgesics contribute to the risks of abuse,
addiction, and overdose

2

Outline
1. Literature review methods
2. Results and discussion
– Overdose
– Abuse and addiction

3. Conclusions
www.fda.gov

3

Literature Review Methods

• Used search terms to find relevant articles in
PubMed online database, 2009-2018
• Included studies that met basic design criteria:

– Observational studies of risks in a population
– Opioid analgesic dose defined at a time point before the
observed outcome
• retrospective cohort or case-control design

– Focused on patients with non-cancer pain
www.fda.gov

4

Higher Opioid Analgesic Doses
• No articles examined product dosage strength
• All examined average daily dose*
– Agnostic of product dosage strength
– Defined “high” daily dose in various ways
*Average

www.fda.gov

daily dose =

Unit strength * Pill count * MME conversion factor
Days’ Supply
5

Opioid Analgesic Daily Dose and Risk
of Overdose

www.fda.gov

6

Studies of Opioid Analgesic Daily
Dose and Overdose Risk
•

Data sources* (21 studies)

•

Definition of daily dose

•

Population

•

Adjustment for confounders

– Electronic health record (EHR) and claims linked to cause-of-death data (9 studies)
– EHR and claims (7 studies)
– Pharmacy dispensing linked to cause-of-death data (5 studies)
– Categorical, e.g. 1-19 [reference], 20-49, 50-99, >100
– One study analyzed daily dose as a continuous variable
– Generally, prevalent users of opioid analgesics
– Veterans Administration (VA) health system
– State Medicaid program
– Most studies adjusted for multiple demographic and medical factors; a few did not

www.fda.gov *See FDA briefing package,

pages 87-97

7

Overview of Results
• Higher opioid analgesic daily dose associated with higher
risks of unintentional and intentional opioid overdose,
after adjusting for medical and psychiatric conditions and
concomitant medications.
• Relative to 1-19 MME/day:
– Increasing risk of overdose death found with each increasing
category of daily dose
– No threshold

8

Relative Risk of Opioid Overdose*,
≥100 MME/day vs. 1-19 MME/day
Relative Risk

20

10

1

Ilgen (2016)
*Intentional, fatal
opioid overdose

Zedler (2014)
Cochran (2017)
*Non-fatal opioid overdose

Dunn (2010)
Bohnert (2011)
*Fatal opioid overdose, unintentional or
9
undetermined

Overview of Results
• Many prescription opioid overdoses occurred among patients on lower daily
doses or with no prescription on record, e.g.,
– 67% of decedents with a current opioid analgesic prescription were on ≤90
MME/day (VA, 2004-09)
– 34% of decedents had no opioid analgesic prescription on record (VA, 2004-08)

• Several other strong risk factors:
–
–
–
–
–

Age 45-54 years
Substance use disorder history
Mental illness
Benzodiazepine prescription
Skeletal muscle relaxant prescription
10

Methodological Challenges
•
•
•
•
•

Defining and measuring exposure
Defining and measuring outcome
Adjusting for confounders
Assessing interaction
Applying the results to other populations

www.fda.gov

11

Key Limitations Limit Ability to
Quantify Contribution of Dose
• Residual confounding

– Data on important confounders incomplete in healthcare data
• Abuse and addiction, also mediate the relation of daily dose to overdose
• Psychosocial conditions: family history of substance abuse, history of trauma

• Timing of exposure and outcome measurement
–
–
–
–

Path from prescription to overdose may take months or years
Most studies used prevalent users of opioid analgesics
Did not examine trajectory of daily dose from successive prescriptions
Greater variability in opioid dose may be associated with increased
risk of overdose, after adjusting for dose1

1Glanz

(2019) doi:10.1001/jamanetworkopen.2019.2613

12

Opioid Analgesic Daily Dose and Risks
of Abuse and Addiction

www.fda.gov
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Study Designs*
First
author
(year)

Definition of higher
daily dose

Composite
outcome defined
by ICD-9 claims

Brat
(2018)

Increments of 10
MME/day
relative to reference
of 1-19 MME/day

Opioid abuse,
Post-surgical patients
opioid dependence, with minimal, recent
Rx opioid overdose opioid analgesic
exposure

Medical,
demographic,
days’ supply

Ciesielski
(2016)

≥120 MME/day
relative to reference
of 1-119 MME/day

Opioid abuse,
opioid dependence

Medical,
demographic,
chronic use

Coutinho
(2018)

≥62.3 MME/day
relative to reference
of 1-62.2 MME/day

Opioid abuse,
Incident users of
opioid dependence, chronic opioid
Rx opioid overdose analgesic therapy

www.fda.gov *See FDA briefing package,

Population

Prevalent users of
opioid analgesics
with Medicaid

Adjustment
for
confounders

None

pages 81-86; ICD-9, International Classification of Diseases, 9th Revision
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Association Found, But Is The Association
Causal?
First author
(year)

Study results
opioid abuse and addiction

Brat (2018)*

Adjusted hazard ratio=1.008
(95% CI: 1.003-1.013) per 10
MME/d increment, vs. 1-19
MME/d,

Ciesielski
(2016)

Adjusted odds ratio=1.98 (95%
CI: 1.68-2.34) for ≥120 MME/d
vs. 1-119 MME/d

Coutinho
(2018)*

Prevalence=3% in patients on
>62.3 MME/d; Prevalence=1.2%
in patients on ≤62.3 MME/d

www.fda.gov

Studies are vulnerable to
two major problems that
preclude making a causal
inference:

1. Reverse Causation
2. Ascertainment Bias
* Brat (2018) and Coutinho (2018) included prescription
15
opioid overdose in the composite outcome

Reverse Causation

DAILY DOSE

Onset of abuse
and addiction

“high dose”

Higher daily dose

?

Higher daily dose
Onset of abuse
and addiction

Abuse diagnosed and insurance claim made
TIME

Abuse undiagnosed or no insurance claim
Abuse not present

16

Ascertainment Bias
• Patients on higher daily doses may have more
opportunity to be diagnosed with opioid abuse
and addiction. For example, if:
– Higher daily dose triggers risk screening, or
– These patients have more or more severe
comorbidities, and are seen more frequently or for
longer

17

Conclusions

18

Higher Opioid Analgesic Daily Dose
and Risk of Overdose
• Epidemiologic evidence suggests that higher prescribed daily
dose contributes to increased risk of unintentional, and also
intentional, opioid overdose
• No threshold value found that discriminates well between
patients who will versus will not go on to have an overdose
• Dose is one of multiple, important factors influencing risk
• Substantial proportion of prescription opioid overdoses occur
in patients prescribed lower daily doses or with no opioid
analgesic prescription on record
19

Higher Opioid Analgesic Daily Dose
and Risks of Abuse and Addiction
• Limited data from retrospective healthcare claims-based studies
suggests higher daily doses are associated with abuse and addiction,
but
• Uncertain whether higher daily dose plays a causal role in the
development of abuse and addiction
– Claims data likely capture abuse and addiction long after onset, if at all
• Reverse causation
• Ascertainment bias

– Prospective studies and data from other disciplines may help answer this
question
20

Examples of FDA Regulatory Actions to Manage Risks Associated
with Opioid Analgesics and a Framework for Evaluating Potential
Impacts on Patient and Public Health
Joint Meeting of the Drug Safety and Risk Management Advisory Committee
and the Analgesic and Anesthetic Drug Products Advisory Committee
Pamela Horn, MD
Clinical Team Leader
Division of Anesthesia, Analgesia, and Addiction Products, Office of New Drugs
Center for Drug Evaluation and Research, FDA
June 12, 2019

Outline

• Reminder of Framework
• Regulatory Actions
– Labeling Changes

• Three examples of past class-wide opioid LCs

– Risk Evaluation and Mitigation Strategies (REMS)
• Opioid Analgesic
• Transmucosal Immediate-Release Fentanyl

– Market Withdrawal

• Opana ER example

• Framework for Evaluating Potential Impacts
• Evaluating Effectiveness of Interventions
2

3

Basic Elements of the Framework
Regulatory Actions

Contributing Factors

Action(s)

X

Y

Public Health
Outcomes

Z

• Various interrelated factors
affect how actions result in
outcomes:

Slide reproduced from presentation by S. Eggers, June 11, 2019

Patient and Public
Health Outcomes

•

Behaviors

•

Clinical factors

•

Baseline/contextual factors

•

Outcomes align with FDA’s
public health goals:
–

–

Reduce opioid misuse,
abuse, addiction, overdoses,
death
Ensure treatments available
to meet medical needs of
people living with chronic
pain

3

4

Potential Harmful Outcomes
Individuals who
require treatment
for pain (patients)

Individuals who
misuse or abuse
opioid analgesics

Individuals at risk of
accidental exposure to
opioid analgesics

• Overdose / Death (not
associated with OUD*)
• Development of OUD,
and associated harms

• Overdose / Death (not
associated with OUD)
• Development of OUD,
and associated harms

• Overdose / Death (not
associated with OUD)

• Inadequate pain mgt
• Psychosocial impacts
• Other associated harms
(e.g., suicide; opioid
withdrawal symptoms)

Slide modified from S. Eggers presentation, June 11, 2019
*OUD = Opioid Use Disorder

4

Current Information on Contributing
Factors
High Dose Strength
Product (HDSP)
prescribing has been
decreasing

Primary need for HDSPs:
cancer, palliative care,
severe pain with other
complex conditions

Versus

Clinical characteristics of
patients in Rx database

5

Describing FDA’s Potential Regulatory Actions
Intent

Scope
Least Restrictive

1) Continue with current regulatory actions

Least
Restrictive
Sample Actions

2) Additional actions intended to reduce or target
Rx of higher daily dose

Communications/
Education

3) Additional actions intended to reduce or target
Rx of higher dosage strength products

Labeling change
Restricted distribution
(as part of a REMS*)

4) Other additional actions intended to improve
the safety of selected opioid analgesics

Slide reproduced presentation by S. Eggers, June 11, 2019
*REMS = Risk Evaluation and Mitigation Strategy

Market withdrawal

Most
Restrictive
6

6

Labeling Changes
• Can be required under Section 505(o)(4) based on new safety
information
• Most commonly included in the following sections of labeling
–
–
–
–
–

Boxed Warnings
Contraindications
Warnings and Precautions
Drug Interactions
Adverse Reactions

• May be accompanied by changes to a REMS
7

Example 1: March 22, 2016, Immediate-Release Opioids
Boxed Warning

Source: https://www.fda.gov/media/96712/download, accessed 5/28/19

8

Example 1:
Indication

Source: https://www.fda.gov/media/96712/download, accessed 5/28/19

9

Example 1:
Dosage and Administration

Source: Current prescribing information NDA 200534, accessed 6/2/19 https://www.accessdata.fda.gov/scripts/cder/daf/index.cfm?event=BasicSearch.process

10

Example 1:
Dosage and Administration

Source: https://www.fda.gov/media/96712/download, accessed 5/28/19

11

Example 2: August 31, 2016,
Risks of Concomitant Benzodiazepine Use

Source: https://www.fda.gov/media/99679/download, accessed 5/28/19

12

Example 3: April 9, 2019,
Safe Reduction or Discontinuation
• Rapid tapering and sudden discontinuation can have serious
consequences
• Informed by expert consensus guidelines on opioid tapering
• Detailed information in Dosage and Administration and other
sections added

13

A Risk Evaluation and Mitigation Strategy (REMS) is
a Drug Safety Program That FDA Can Require for
Certain Drugs
• REMS include strategies beyond approved labeling and are
designed to achieve specific goals to mitigate risks associated
with the use of a drug.
• The FDA Amendments Act (FDAAA) of 2007 authorized FDA to
require applicants or application holders to develop and comply
with REMS programs if determined necessary to ensure the
benefits outweigh the risks.

14

15

Components of a REMS
• A REMS can include
– Medication Guide or Patient Package Inserts (PPI)
– Communication Plan for Healthcare Providers (HCPs)
– Certain packaging and safe disposal technologies for drugs
that pose a serious risk of abuse or overdose
• New authority under the SUPPORT Act of October 24, 2018

– Elements to Assure Safe Use (ETASU)
• May include restricted distribution

– Implementation System

15

A REMS Can Include Any of the Following ETASU
if Determined Necessary
•
•
•
•
•
•

Certification and specialized training of healthcare providers
(HCP) who prescribe the drugs
Certification of pharmacies or other dispensers of the drug
Limited settings for dispensing/administration of drug (e.g.,
hospitals)
Dispensing/administration only with evidence of safe-use
conditions
Each patient using the drug is subject to certain monitoring
Enrollment of treated patients in registries
ETASU are not mutually exclusive and are often used in combination

16

Opioid Analgesics REMS
Products included: all extended-release, long-acting and immediate-release opioid
analgesics intended for outpatient use
Goal: To educate prescribers and other healthcare providers (including pharmacists
and nurses) on the treatment and monitoring of patients with pain
Intervention/Strategy:
• The primary component of the Opioid Analgesic REMS is healthcare provider
education. Education is provided through the REMS is based on the Opioid
Analgesic REMS Education Blueprint for Health Care Providers Involved in the
Treatment and Monitoring of Patients with Pain. To be REMS-compliant the
education must cover the topics outlined in the FDA Blueprint.
• Patient Counseling Document
• Medication Guide
https://www.fda.gov/drugs/information-drug-class/opioid-analgesic-risk-evaluation-and-mitigation-strategy-rems

17

Transmucosal Immediate-Release Fentanyl (TIRF) REMS
Goal: To mitigate the risks of misuse, abuse, addiction, overdose, and serious
complications due to medication errors.
Intervention/Strategy: TIRF REMS requires that: 1) outpatient prescribers of TIRF
medicines are specially certified; 2) outpatient and inpatient pharmacies that dispense
TIRF medicines are specially certified; 3) patients must sign a patient-prescriber
agreement form (PPAF) to receive TIRF medicines in an outpatient setting; and 4)
distributors may only supply TIRF medicines to certified pharmacies.
Modification: March 2019, the Agency notified all application holders of TIRF
medicines of required changes to the TIRF REMS including:
• Requiring that prescribers document a patient’s opioid tolerance concurrently with
each prescription of a TIRF medicine for outpatient use
• Development of a patient registry to monitor for serious adverse events in the
outpatient setting, including overdose (both fatal and non-fatal).
18

Requesting Market Withdrawal
• FDA can request a company voluntarily withdraw a
product from the market
• FDA can initiate proceedings to withdraw approval of
the drug if the company does not comply
• These actions are not typically desirable if benefits
outweigh risks in properly selected patients

19

Market Withdrawal Example: Opana ER
• FDA requested Sponsor remove reformulated
Opana ER from market
• Based on formulation-specific IV abuse-related
safety concern; not by labeled oral route
• Product’s benefits no longer outweigh public
health risks
20

Building Toward a Summary Assessment
What are the potential
impacts from FDA
regulatory action?

Key Uncertain Behavioral Effects
Changes in
prescribing
Higher
strength

Other
Strengths

Changes in misuse
and abuse
Rx
Opioid

Illicit
Drugs

Key Public Health Outcomes
Overdose/Death
(not associated
with OUD)

OUD and
associated
harms

Other Harms for
Pain Patients

Current regulatory actions
Additional actions intended to
reduce or target Rx of higher
dosage strength products
Additional actions intended to
reduce or target Rx of higher
daily dose
Slide reproduced from presentation by S. Eggers, June 11, 2019

21 21

22

Evaluating Actions Intended to Mitigate the
Opioid Crisis
•

Data and studies examining abuse, addiction, and overdose have many
limitations

•

Difficult to isolate effect of a single intervention

Improving access to
effective OUD
treatment

Abuse-deterrent
formulations

Guidelines and
prescriber
education

Prescription Drug
Monitoring
Programs

Increasing
naloxone access

Opioid prescribing
limits

“Pill mill” laws
and crackdowns
22
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Rates are per 100,000 population
Source: Seth P., MMWR, March 30, 2018
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Rates are per 100,000 population
Source: Seth P., MMWR, March 30, 2018
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https://opioidanalgesicrems.com

