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2. LIST OF ABBREVIATIONS
Abbreviation or Definition
Term
AADP Anesthetic and Analgesic Drug Products
ACTTION Analgesic, Anesthetic, and Addiction Clinical Trials, Translation, Innovations,
Opportunities, and Networks
ADF Abuse-deterrent formulation
ADHD Attention-deficit/hyperactivity disorder
aHR Adjusted hazard ratio
aOR Adjusted odds ratio
BMI Body mass index
BPD Borderline personality disorder
BPI-SF Brief Pain Inventory — Short-Form
CDC Centers for Disease Control and Prevention
Cl Confidence interval
CNS Central nervous system
CS Comorbidity score
CYP Cytochrome P450
DSaRM Drug Safety and Risk Management
DSM-5 Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition
GED General equivalency degree
GEE General estimating equation
EHR Electronic health record
ER/LA Extended-release/long-acting
FDA Food and Drug Administration
GAD Generalized anxiety disorder
HCSRN Health Care Systems Research Network
HR Hazard ratio
ICD International Classification of Disease
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Abbreviation or Definition

Term

IDS Integrated delivery system

IQR Interquartile range

IR/SA Immediate-release/short-acting

KPNW Kaiser Permanente Northwest

LtOT Long-term opioid analgesic therapy

MDD Major depressive disorder

MME Morphine milligram equivalents

MOS Medical Outcome Survey

NDA New Drug Application

NDI US National Death Index

NLP Natural language processing

00D Opioid-involved overdose or opioid overdose-related death

OPC Opioid Postmarketing Requirements Consortium

OPRM1 Opioid receptor mu-1

OR Odds ratio

ouD Opioid use disorder

OUD-H Opioid use disorder involving heroin only

OuUD-P Opioid use disorder involving prescription opioids only

PBRN Practice-Based Research Network

PCL-5 Post-traumatic stress disorder checklist for DSM-5

PM Principal molecule

PMR Postmarketing requirement

POMAQ Prescription Opioid Misuse and Abuse Questionnaire

PPV Positive predictive value

PRISM-5-OP Psychiatric Research Interview for Substance and Mental Disorders, DSM-5
opioid version

PSS Perceived Stress Scale

PSQI Pittsburgh Sleep Quality Index
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Abbreviation or Definition

Term

PTSD Post-traumatic stress disorder

py Person years

Q Quarter

Rx Prescription

SD Standard deviation

SF-12 12-Item Short Form Health Survey
SR-MAD Self-Reported Misuse, Abuse and Diversion of Prescription Opioids
SuUD Substance use disorder

uS United States

VA US Department of Veterans Affairs
VUMC Vanderbilt University Medical Center

A list and description of study-defined terms used in this document is provided in Appendix 9.4.
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3. EXECUTIVE SUMMARY

3.1. Introduction

The member companies of the Opioid Postmarketing Requirements Consortium (OPC) have
been asked by the United States (US) Food and Drug Administration (FDA) to participate in a
joint meeting of the Anesthetic and Analgesic Drug Products (AADP) and Drug Safety and Risk
Management (DSaRM) Advisory Committees to discuss the findings of the completed extended-
release/long-acting (ER/LA) opioid analgesic postmarketing requirement (PMR) 3033 series of
observational studies, with a focus on key studies 3033-1 and 3033-2. These PMR studies are
prospective (3033-1) and retrospective (3033-2) epidemiologic studies that examined the serious
risks and potential risk factors for misuse, abuse, addiction, and fatal and non-fatal opioid
overdose in patients prescribed long-term opioid analgesic therapy for management of chronic
pain, including patients prescribed ER/LA opioids.

Chronic pain is a prevalent condition, affecting an estimated 20% of people worldwide (Breivik
et al., 2006; Goldberg & McGeeg, 2011; Gureje et al., 2008; Rikard et al., 2023). Data from the
2023 National Health Interview Survey in the United States (US) found that 24.3% of adults had
chronic pain, and 8.5% of adults had chronic pain that frequently limited life or work activities
(referred to as high-impact chronic pain) in the prior 3 months (Lucas & Sohi, 2024). Clinical,
psychological, and social consequences of chronic pain may limit participation in complex
activities, result in lost work productivity, and lead to stigmatization; chronic or persistent pain is
among the leading global causes of reduced quality of life (Dahlhamer et al., 2018; Global
Burden of Disease Study, 2015).

Patients with chronic pain are treated with a wide range of interventions, with non-steroidal anti-
inflammatory drugs and opioid analgesics being among the most common. Opioids have been
shown to be efficacious in the treatment of chronic pain for up to 3 — 4 months in randomized
controlled trials (e.g., Caldwell et al., 1999; Hale et al., 2007; Jamison et al., 1998; Meske et al.,
2018). ER/LA opioids provide an important treatment option for some patients suffering from
chronic, persistent pain for which alternative treatment options are inadequate, comprising ~ 11%
of opioid analgesic prescriptions in the US in 2022. However, long-term administration of
opioids, including ER/LA opioids, may involve risks of serious side effects, such as sedation,
respiratory depression, overdose, as well as drug misuse, abuse, or dependence.

3.2. Overview and Objectives of the PMR 3033 Series of Observational
Studies

Based on a review of submissions from external interested parties, commenter concerns, and an
issue-specific review of literature following a May 2012 National Institutes of Health (NIH)
workshop to discuss the efficacy of analgesics for treatment of chronic pain, FDA concluded
“that more data are needed regarding the serious risks of misuse, abuse, hyperalgesia, addiction,
overdose, and death associated with the long-term use of ER/LA opioid analgesics.” In
September 2013, the Agency sent a letter to all companies with approved New Drug Applications
(NDAs) for ER/LA opioid analgesics, which outlined the requirement for 5 PMRs (PMR 2065
series of studies), including 4 observational studies and one prospective clinical trial that were to
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be conducted as individual companies or as a consortium of companies. In October 2013, OPC
was formed to conduct the studies required by the PMRs. The objective of PMR 2065-1, as
stated in FDA’s letter dated September 10, 2013, was to:

“Conduct one or more studies to provide quantitative estimates of the serious risks of
misuse, abuse, addiction, overdose, and death associated with long-term use of opioid
analgesics for management of chronic pain, among patients prescribed ER/LA opioid

products”

In February 2016, the 5 original PMRs were expanded to 11 separate studies required to

adequately address FDA’s study requirements; these PMRs included 10 observational studies and
one prospective clinical trial (Table 1). Work on the earliest of these studies was initiated in 2013
following formation of the OPC (refer to Section 3.1 for further details on the study timeframes).
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Table 1: Overview of PMR 3033 Studies and Purpose

PMR # Study Description Study Purpose

3033-1 Prospective/cross-sectional study of misuse, Assess incidence and risk factors for
abuse, and addiction via POMAQ and PRISM- | misuse, abuse, addiction, overdose,
5-OP instruments and death among participants

_ . prescribed ER/LA opioids

3033-2 Retrospective study of overdose and death in
health records, insurance claims, death records

3033-3 Validation studies of the POMAQ instrument Develop and validate measures
to measure misuse and abuse: Qualitative of misuse, abuse, and addiction

3033-4 Validation studies of the POMAQ instrument
to measure misuse and abuse: Quantitative

3033-5 Validation study of the PRISM-5-OP instrument
to measure addiction

3033-6 Validation of codes to identify opioid-related Validate coded medical terminologies
overdose in databases used in Study 3033-2 to identify abuse/addiction, overdose,

and death in databases

3033-7 Validation of a diagnostic algorithm to measure
abuse/addiction in administrative claims

3033-8 Cross-sectional study of doctor/pharmacy Define and validate “doctor/pharmacy
shopping in a prescription database shopping™ as outcome suggestive of

misuse, abuse, and addiction

3033-9 Survey study of doctor/pharmacy shopping in a
prescription database vs self-reports

3033-10 Study of doctor/pharmacy shopping
using medical record review

3033-11 12-Month, randomized, placebo-controlled, Evaluate the long-term efficacy and
double-blind, parallel-group clinical trial in safety of an ER/LA opioid in the
patients with chronic pain treatment of chronic pain

DSM-5 = Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition; ER/LA = extended-release/long-
acting; POMAQ = Prescription Opioid Misuse and Abuse Questionnaire; PRISM-5-OP = Psychiatric Research
Interview for Substance and Mental Disorders, DSM-5 opioid version.

The primary topic of this Advisory Committee meeting is review of the key observational
Studies 3033-1 and 3033-2, along with supporting information from studies (3033-3 to 3033-6)
conducted to develop and validate the outcome measures used in the key studies (Figure 1).
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Figure 1: Overview of PMR 3033-1 and 3033-2 Observational Studies
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ICD = International Classification of Disease; OUD = opioid use disorder; POMAQ = Prescription Opioid Misuse
and Abuse Questionnaire; PRISM-5-OP = Psychiatric Research Interview for Substance and Mental Disorders,
DSM-5 opioid version; Rx = prescription.

Note: Studies 3033-8, 3033-9, and 3033-10 (doctor/pharmacy shopping studies) are not included in the figure, as
these are not the primary focus of this briefing document.

* Study 3033-7 was intended to produce algorithms for abuse and addiction using ICD codes. The validation found
that the best-performing algorithms lacked sufficient specificity in populations with long-term opioid use to be
useful for the study. Therefore, investigators and the OPC, with FDA concurrence, dropped abuse and addiction as
an endpoint in Study 3033-2.

3.2.1. Independent Expert and FDA Input on the PMR 3033 Series of
Observational Studies

To meet the objectives of the 3033 series of observational studies, OPC engaged independent
advisors and investigators from prominent academic and health care institutions to assist with the
development, conduct, analysis, and reporting of the studies. The research team included
specialists for opioid misuse, abuse and addiction, Clinical Outcomes Assessment experts, and
key healthcare providers who manage patients with chronic pain. Input from these external
advisors was used to design and conduct both studies, and the protocols and amendments were
developed with consensus among these experts.

In addition, FDA reviewed initial draft protocols submitted by OPC, provided written comments,
and participated in discussions on the study designs, analysis, and findings. FDA set up the FDA
Opioid PMR Steering Committee, which held regular, quarterly meetings to discuss the PMR
studies with representatives of the OPC members companies and the study leads. Revisions were
implemented in response to FDA feedback, and the study protocols were deemed final by FDA
reviewers before the studies could start. The Agency set timelines for completion of the studies
and final study reports. As the research evolved and interim results were communicated to FDA,
the protocols were modified in accordance with guidance from the Agency; analyses and final
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reports were also adjusted in response to FDA Information Requests. For both key studies, the
final study results presented herein integrate the protocol-specified analyses and extensions
requested by FDA in subsequent Information Requests.

3.3. Overview of Study 3033-1 and Study 3033-2

Both Studies 3033-1 and 3033-2 were observational cohort studies designed to estimate the risks
of, and potential risk factors (correlates) associated with the opioid-related study outcomes.

3.3.1. Overview of Study 3033-1 Purpose and Methodology

Study 3033-1 consisted of separate prospective and cross-sectional sub-studies to address the
following PMR:

“A prospective, observational study designed to quantify the serious risks of misuse, abuse,
and addiction associated with long-term use of opioid analgesics for management of
chronic pain among patients prescribed ER/LA opioid analgesics. This study must address
at a minimum the following specific objectives:

a) Estimate the incidence of misuse, abuse, and addiction associated with long-term use
of opioid analgesics for chronic pain. Examine the effect of product/formulation, dose
and duration of opioid use, prescriber specialty, indication, and other clinical factors
(e.g., concomitant psychotropic medications, personal or family history of substance
abuse, history of psychiatric illness) on the risk of misuse, abuse, and addiction.

b) Evaluate and quantify other risk factors for misuse, abuse, and addiction associated
with long-term use of opioid analgesics for chronic pain, including but not limited to
the following: demographic factors, psychosocial/behavioral factors, medical factors,
and genetic factors. ldentify confounders and effect modifiers of individual risk
factor/outcome relationships.”

Study 3033-1 addressed this PMR using 10 established healthcare systems to estimate the
cumulative incidence and prevalence of, and potential risk factors for prescription opioid misuse,
prescription opioid abuse, and addiction (assessed as opioid use disorder [OUD]) among patients
treated with opioids for chronic pain. Misuse and abuse were assessed using the Prescription
Opioid Misuse and Abuse Questionnaire (POMAQ), which was validated in Study 3033-3 and
Study 3033-4. OUD was evaluated using the Psychiatric Research Interview for Substance and
Mental Disorders, Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5)
opioid version (PRISM-5-OP), which was validated in Study 3033-5.

The prospective cohort sub-study of Study 3033-1 included 1 year of follow-up among a large
sample of adults having newly initiated long-term opioid analgesic therapy for chronic pain, to
estimate the incidence of misuse or abuse of prescription opioids, or addiction (assessed as
OUD), and to evaluate and quantify risk factors associated with these outcomes. Data collection
for the prospective study occurred from August 2017 to October 2021.

The prospective study included 2 subgroups of participants, ER/LA Initiators and Long-Term
Opioid Analgesic Therapy Initiators (referred to herein as “LtOT Initiators”). Participants were
allocated to one of these cohorts at the time of initial dispensings of opioid analgesics. Patients
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were eligible for the ER/LA Initiators cohort if they had no ER/LA opioid use within the

6 months prior to their first ER/LA opioid prescription, and then started and refilled a
prescription ER/LA opioid (these participants could have used immediate-release/short-acting
[IR/SA] opioids within the 6-month period). Although the original intent, as specified in the
PMR, was to evaluate patients initiating long-term therapy with ER/LA opioid analgesics, due to
changes in clinical practice during the conduct of the study, there were insufficient numbers of
patients initiating ER/LA opioid therapy available to meet the sample size requirements within
the mandated timeframe. Therefore, a second cohort of participants was added, the LtOT
Initiators cohort, who were eligible if, after at least 6 months of no ER/LA or Schedule 11 IR/SA
opioid use, they received ER/LA and/or Schedule 11 IR/SA opioids for at least 70 of 90 days. If a
participant qualified for both cohorts at sample selection, priority was given to the ER/LA
Initiators cohort. However, it should be noted that the study was not designed, nor intended, to
compare the relative risk between different formulations (ER/LA or IR/SA). Rather, with the
addition of the LtOT cohort, after conducting the risk factor analyses separately by cohort, the
modified protocol specified a comparison of baseline characteristics of the 2 cohorts as a
sensitivity analysis. If the 2 cohorts were similar (i.e., distribution of the propensity scores for
both cohorts overlapped by > 80%) and the findings reasonably convergent, then a sensitivity
analysis of incidence and risk factors using a combined cohort was planned to improve study
power and precision of estimates. Because the propensity scores did not meet these criteria, the
cohorts were analyzed separately.

Detailed objectives and methodologies for the 3033-1 prospective study are provided in
Section 5.1.1.

The cross-sectional sub-study of Study 3033-1 estimated the prevalence of misuse or abuse of
prescription opioids or OUD among a large sample of patients who had used opioid therapy for
> 1 year. Due to constraints that limited the follow-up period of the prospective study to 1 year,
the cross-sectional study was conducted in order to supplement the findings of the prospective
study by evaluating patients on long-term opioid analgesic therapy for > 1 year. Data for the
cross-sectional study were collected from September 2017 to February 2019.

All participants from Study 3033-1, including both the prospective and cross-sectional sub-
studies, were recruited from established health systems with comprehensive patient management
and claims databases. These settings are varied in geographic location, populations served, care
delivery methods, and payment models, and were selected to maximize the applicability of the
data to patients using long-term opioid analgesic therapy in routine care.

Detailed objectives and methodologies for the 3033-1 cross-sectional study are provided in
Section 5.1.3.1.

In both the prospective and cross-sectional sub-studies, prescription opioid misuse and abuse
were assessed using the validated POMAQ questionnaire, and OUD was assessed using the
validated PRISM-5-OP instrument. These measures were developed from pre-existing
instruments for specific use in the chronic pain population and validated in Studies 3033-3,
3033-4, and 3033-5. A secondary analysis was also performed using different diagnostic
definitions and thresholds for evaluating OUD.
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3.3.2. Overview of Study 3033-1 Findings

In both the prospective and cross-sectional studies, participants were generally > 50 years of age,
White, and overweight/obese, with multiple comorbidities and dispensing of concomitant
medications. Pain diagnoses consisted primarily of back pain and joint/limb/extremity pain.
While oxycodone and morphine were the most common opioids used in both the cross-sectional
study and the ER/LA Initiators cohort of the prospective study, LtOT Initiators in the prospective
study predominantly used hydrocodone, followed by oxycodone. Daily opioid dose (as assessed
using milligram morphine equivalents [MMEs] was also higher among cross-sectional study
participants (~ 80% using > 50 MMEs per day; 50% > 90 MME:s per day) compared to the
ER/LA Opioid Initiators (46% < 50 MMEs per day; 21% > 90 mg/day) and particularly to the
LtOT Initiators (86% < 50 MMEs per day; 3% > 90 MMEs per day). Demographics and baseline
characteristics of the participants are discussed further in Section 5.1.2.1 (prospective study) and
Section 5.1.4.1 (cross-sectional study).

3.3.2.1. Incidence and Prevalence of Prescription Opioid Misuse, Prescription Opioid
Abuse, and Addiction (Opioid Use Disorder) — Study 3033-1

In both the prospective and cross-sectional studies (Section 5.1.2.2 and Section 5.1.4.2,
respectively), which used the same instruments, adverse opioid-related outcomes occurred with
long-term opioid use, and consisted mainly of prescription opioid misuse, with a lower
incidence/prevalence of abuse and OUD (Figure 2). The cumulative 12-month incidences of
prescription opioid misuse and abuse were similar between ER/LA Initiators (22.8% misuse;
9.4% abuse) and LtOT Initiators (21.6% misuse; 8.6% abuse) in the prospective study (Figure 2).
The 12-month cumulative incidences of OUD were also similar between the ER/LA Initiators
and LtOT Initiators cohorts (1.4% and 1.6%, respectively), despite differences in use of ER/LA
vs. IR/SA opioids and daily MME doses. In the cross-sectional study, prevalences of past-3-
month prescription opioid misuse and abuse were 14.6% and 6.0%, respectively, while past-year
prevalence of OUD was 2.7% (Figure 2).
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Figure 2: Overview of Incidence or Prevalence of Prescription Opioid Misuse,
Prescription Opioid Abuse, and Addiction (Opioid Use Disorder) — Study 3033-1
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Cl = confidence interval; ER/LA = extended-release/long-acting; IR/SA = immediate-release/short-acting; LtOT =
long-term opioid analgesic therapy.

ER/LA Initiators: initiation of ER/LA opioid therapy that included > 28 days possession of an ER/LA opioid
followed by a subsequent ER/LA prescription, and no ER/LA opioid use in the prior 6 months.

LtOT Initiators: initiation of long-term opioid analgesic therapy, operationalized as > 70 days of opioid possession
over a 90-day window with ER/LA and/or Schedule Il IR/SA opioids, and no ER/LA or Schedule Il IR/SA opioid
use in the prior 6 months.

3033-1 Prospective Study Cohorts — 12-month cumulative incidence of prescription opioid misuse, prescription
opioid abuse, or OUD (Section 5.1.2.2).

3033-1 Cross-Sectional Study — prevalence of past-3-month prescription opioid misuse or abuse, or past-year opioid
use disorder (Section 5.1.4.2).

Estimates of OUD varied when using different definitions of OUD and thresholds for diagnosis

compared to the primary outcomes. Further information on this analysis is provided in
Section 5.1.2.2 (prospective study) and Section 5.1.4.2 (cross-sectional study).

Version: Final 1.0, 03-April-2025 Page 19 of 134



Opioid Postmarketing Requirements Consortium
AADP and DSaRM Advisory Committee Meeting Briefing Document

3.3.3. Potential Risk Factors for Prescription Opioid Misuse, Prescription
Opioid Abuse, and Addiction (Opioid Use Disorder) — Study 3033-1

Approximately 40 variables, most required by the PMR and previously characterized in the
literature, were examined as potential risk factors for the outcomes in Study 3033-1. Because of
the large number of variables, those that showed at least double or half the risk of the reference
comparator (adjusted odds ratio [aOR] > 2.0 or < 0.5), and which were observed for at least

2 outcomes or in at least 2 cohorts are highlighted here. The factors associated with the strongest
increases in risk for misuse, abuse, or OUD across cohorts and outcome measures were primarily
related to pre-existing substance use disorders (SUDSs) or other pre-existing problematic opioid
use behaviors (Figure 3; discussed further in Section 5.1.2.4 and Section 5.1.4.4). Having an
annual income $50,000 — $75,000, being male, being Black, or being Hispanic, and predominant
use of hydromorphone were associated with increased risks for several outcomes or cohorts. In
addition to those shown in Figure 3, use of higher daily opioid doses was an important risk factor
for prescription opioid misuse among ER/LA Initiators and for prescription opioid abuse among
LtOT Initiators (> 120 MMEs or 90 — 119 MMEs, respectively, vs. < 50 MMESs).

Factors associated with the strongest and most consistent decreases in risk (aOR < 0.5) for the
primary outcomes are illustrated in Figure 4. Being 50 — 59 years of age (relative to being 18 —
39 years old), being obese, having had exposure to an abuse-deterrent formulation (ADF) and
having had more severe comorbidity (as demonstrated by having Elixhauser comorbidity scores
of 1 or > 2) were associated with decreased risk for several outcomes or cohorts. In addition to
those shown in Figure 4, several other older age categories (e.g., 40 — 49 years or > 60 years)
were individually associated with decreased risk for at least one outcome. Additional risk factors
were important for individual outcomes or in specific cohorts (as outlined in Section 5.1.2.4 and
Section 5.1.4.4). Overall, many of the risk factors identified in Study 3033-1 were broadly
consistent with those reported in published studies.
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Figure 3: Strongest Potential Risk Factors Associated with Increased Risk (Adjusted Odds Ratio > 2.0) for at Least
2 Outcomes or Cohorts in the Fully-Adjusted Models — Study 3033-1
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Note: Includes risk factors observed in > 2 outcomes or > 2 cohorts (operating in the same direction) from fully-adjusted models (only cohorts meeting criteria are
shown). Important risk factors (aOR > 2.0) in only one cohort/outcome are summarized in Sections 5.1.2.4 (Prospective) and 5.1.4.4 (Cross-Sectional). All
statistically significant risk factors are shown in Appendix 9.1.1.3 (Prospective) and 9.1.2.1 (Cross-Sectional).
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Figure 4: Strongest Potential Risk Factors Associated with Decreased Risk (Adjusted Odds Ratio < 0.5) for at Least
2 Outcomes or Cohorts in the Fully-Adjusted Models — Study 3033-1
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ADF = abuse-deterrent opioid; CS = comorbidity score; Rx = prescription; ER/LA = extended-release/long-acting; LtOT = long-term opioid analgesic therapy.

Note: Includes risk factors observed in > 2 outcomes or > 2 cohorts (operating in the same direction) from fully-adjusted models (only cohorts meeting criteria are
shown). Important risk factors (aOR < 0.5) in only 1 cohort/outcome are summarized in Sections 5.1.2.4 (Prospective) and 5.1.4.4 (Cross-Sectional). All
statistically significant risk factors are shown in Sections 9.1.1.3 (Prospective) and Section 9.1.2.1 (Cross-Sectional).
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3.3.4. Overview of Study 3033-2 Purpose and Methodology
Study 3033-2 was a retrospective cohort study designed to address the following PMR:

“An observational study designed to measure the incidence and predictors of opioid overdose
and death (OOD, as well as opioid abuse/addiction, using patient health records, insurance
claims, and death records. This study must address at a minimum the following specific
objectives:

a) Estimate the incidence of abuse/addiction, overdose, and death associated with
long-term use of opioid analgesics for chronic pain. Stratify overdose by
intentionality wherever possible. Examine the effect of product/formulation, dose
and duration of opioid use, prescriber specialty, indication, and other clinical
factors (e.g., concomitant psychotropic medications, personal or family history of
substance abuse, history of psychiatric illness) on the risk of abuse/addiction,
overdose, and death.

b) Evaluate and quantify other risk factors for abuse/addiction, overdose, and death
associated with long-term use of opioid analgesics for chronic pain, including but not
limited to the following: demographic factors, psychosocial/behavioral factors,
medical factors, and genetic factors. Identify confounders and effect modifiers of
individual risk factor/outcome relationships. Stratify overdose by intentionality
wherever possible.”

Study 3033-2 was a retrospective cohort consisting of a large number of individuals in routine
care covered by health insurance. The study reviewed the experience of new long-term users of
Schedule 11 opioids as recorded in 4 administrative healthcare databases. The goal was to
quantify the cumulative incidence of opioid-involved overdose or opioid overdose-related death
(OOD) over several years. The algorithm used to define OOD was validated against medical
records in a variety of settings in Study 3033-6. An effort to define abuse/addiction as a study
outcome using insurance claims had proven unsuccessful in companion Study 3033-7. Study
3033-2 further examined factors that might modify the risk of OOD.

Study 3033-2 relied on data from commercial and non-profit insurers, and from one Medicaid
program, supplemented by the US National Death Index (NDI) and by medical records for
validation. Cohort members were included if they had > 70 days of opioid dispensings in a 90-
day “Qualification Period” that immediately preceded the start of follow-up. Potential risk
factors were drawn from characteristics of person, place, and exposure identifiable during the
Qualification Period. Observation terminated with the occurrence of OOD, exit from the
members’ insurance plans, aging out, study termination, or the occurrence of one of a small
number of disqualifying events. Study 3033-2 covered data accrued from October 2006 to
December 2017, with the last cohort entry occurring in December 2016.

Detailed objectives and methodology for Study 3033-2 are provided in Section 5.2.2.

3.3.5. Overview of Study 3033-2 Findings

At baseline in Study 3033-2, most cohort members were > 45 years of age, with an
approximately even split between males and females. Most of the cohort was resident in the
South US Census Region, followed by the West. IR/SA hydrocodone was the most common
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principal molecule dispensed at baseline, followed by IR/SA oxycodone. Psychiatric
comorbidities and other medication use were relatively common. SUD diagnoses prior to cohort
entry were present in ~ 5% of cohort members. Most cohort members continued to receive
dispensings of opioids, non-opioid analgesics, muscle relaxants, and other medications
throughout the follow-up period. Further information on demographic and baseline
characteristics of cohort members are provided in Section 5.2.3.2.1.

3.3.5.1. Risk of Opioid-Involved Overdose or Opioid Overdose-Related Death (OOD) -
Study 3033-2

Study 3033-2 found a site-average risk of OOD of 0.50% by the end of the first year of
observation, rising to 2.13% at end of the fifth year (Figure 5). There was an average incidence
of 5.3 per 1000 person-years across for all sites (Section 5.2.3.1.1).

Figure 5: Cumulative Risk of Opioid-Involved Overdose or Opioid Overdose-Related
Death (OOD) Through 5 Years — Study 3033-2
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OOD = opioid-involved overdose or opioid overdose-related death.
Overall risk of OOD is described further in Section 5.2.3.1.1.

The risk of OOD was highest in the site that used only Medicaid data (Vanderbilt University
Medical Center [VUMC]), lower in the sites using national commercial insurance data
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(HealthCore and Optum), and lowest in the non-profit health care system (Kaiser Permanente
Northwest [KPNW]).

3.3.5.2.  Potential Risk Factors for Opioid-Involved Overdose or Opioid Overdose-
Related Death (OOD) — Study 3033-2

In Study 3033-2, risk for OOD declined steadily with age, the youngest cohort members (aged
18 — 24 years) having nearly 3 times the risk of the oldest members (65 — 79) (Figure 6). Sex,
region and calendar year made only minor further contributions to variation in risk

(Section 5.2.3.1.2). In analyses of baseline potential risk factors for later OOD, with adjustment
for age, sex, region and calendar era, the strongest determinant of risk was the initial dose of
opioid, as measured in MMEs during the Qualification Period (Figure 7). Other baseline factors
that were highly predictive of OOD in models adjusted for age, sex, region and calendar era
included certain opioids dispensed at baseline (e.g., principal molecules methadone,
oxymorphone, and morphine), dispensing of ER/LA opioids (vs. IR/SA opioids), and prior
diagnoses of SUDs, and other psychiatric disorders and associated medications (Figure 6). Each
of these predictions was attenuated when mutually adjusted, particularly after control for
baseline opioid dose (Qualification MMES), suggesting that these features correlated with one
another and with shared underlying risk factors for the outcome of OOD.
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Figure 6: Strongest Potential Risk Factors (Adjusted Hazard Ratio > 2.0) for Opioid-
Involved Overdose or Opioid Overdose-Related Death (OOD) across all 4 Sites
(Adjusted for Age, Sex, Calendar Era and Census Region) — Study 3033-2
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Age 55-64 years 0.8 (0.7,0.9) L 4
Age 65-79 years 0.7 (0.5, 1.0)? ——

Prior SUD Diagnosis (Reference: No Diagnosis)

ouD 4 4.2(3.8,4.7)
Other SUD - 4.0 (3.4,4.7)
Alcohol use disorder —— 3.1(2.4,4.1)°
Prior Diagnosis (Reference: No Diagnosis)
Psychosis —— 3.3(2.3,4.7)
Depression < 2.3(21,2.7)p2
Anxiety * 2.3 (2.1, 2.5)
~ Other pain diagnosis o 2.3 (2.0, 2.6)°

Prior Medications (Reference: No Medication) '

OUD Medications —— 3.0(2.2,4.0)
Antipsychotics —&— 28(2,0,4.1)
Antidepressants —— 2.1(1.7,2.6)
~ Benzodiazepines —— 21(1.6,2.7)
Principal Molecule
Hydrocodone (Reference) L
Methadone —— 3.1(2.3,4.3)
Oxymorphone —e— 23(1.5,3.5)
Morphine ——  22(1.5,3.2F
Principal Molecule Form
IR/SA (Reference) L 3
ER/LA < 2.1(1.8,2.5)
0.1 1.0 10.0

Adjusted Hazard Ratio (* 95% CI)

_ Decreased Risk Increased Risk ‘

ClI = confidence interval; ER/LA = extended release/long-acting; IR/SA = immediate-release/short-acting; KPNW =
Kaiser Permanente Northwest; MME = morphine milligram equivalents; OOD = opioid-involved overdose or
opioid-overdose-related death; OUD = opioid use disorder; SUD = substance use disorder.

 Hazard ratios associated with heterogeneity indices of > 0.50 indicating inter-site variation.

Data for percentage of cohort, heterogeneity index (1?), number of sites, and p-values are shown in Appendix 9.2.1.
Notes: Medications for OUD were generally not recorded at KPNW because substance use treatment was contracted
outside of the KPNW system. The corresponding summary is across the remaining 3 sites.

The principal molecule was the Schedule Il opioid chemical entity that contributed the most MMEs to the course of
therapy that qualified a person for entry into the cohort. The chemical entity and the form of the principal molecule
were tabulated separately.

For prior diagnoses/medications, each term was modeled as present or absent. Absent (not shown) is the reference.
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Figure 7: Hazard Ratios for Baseline Opioid Dose (Qualification Period MMESs?) as a
Potential Risk Factor for Opioid-Involved Overdose or Opioid Overdose-
Related Death (OOD) across all 4 Sites (Adjusted for Age, Sex, Calendar Era
and Census Region) — Study 3033-2

<1,500 MMEs (Reference) l
1,500 to <2,500 MMEs —— 1.8 (1.3, 2.5)
2,500 to <3,500 MMEs - 1.9(1.7, 2.2)
3,500 to <6,000 MMEs —— 2.4(1.9,3.2)
26,000 MMEs - 4.3 (3.8,4.8)
0:1 1.0 16.0

Adjusted Hazard Ratio (* 95% CI)

_ Decreased Risk Increased Risk q

ClI = confidence interval; MMEs = morphine milligram equivalents; OOD = opioid-involved overdose or opioid-
overdose-related death.

2 Total MMEs of Schedule 11 opioids dispensed during the 90-day Qualification Period prior to Cohort Start Date.
Percentage of cohort, heterogeneity index (12), number of sites, and p-values are provided in Appendix 9.2.1.

A variety of sub-studies addressing secondary goals indicated that the findings were robust to
prespecified variations in the definitions of new use, restriction to observation during continuous
opioid use, restriction to OOD not classified as the result of intentional self-harm, stratification
by major risk factors, and introduction of new opioid regimens during the course of follow-up.

A Switch/Add cohort (N = 53,257) evaluated patients who had IR/SA opioid dispensings in the
baseline period and subsequently switched to or added on either a different IR/SA opioid (N =
41,685) or an ER/LA opioid (N = 11,572) (Section 5.2.3.2.5). Persons who introduced ER/LA
opioids experienced higher rates of OOD than persons who introduced IR/SA opioids (either 4 or
6 added events per 1,000 py, depending on the rule for end of follow-up). Cohort members in the
ER/LA Switch/Add group were dispensed higher opioid doses before the introduction of the new
opioid than those in the IR/SA Switch/Add group. Further, median daily opioid dose increased
by ~ 53% over the 90-day post-index date period after a Switch/Add to an ER/LA opioid, while
median daily MME decreased by ~ 41% from before to after a Switch/Add event in the IR/SA
Switch/Add group. These findings raise the possibility that the risk may have been attributable in
part to the new treatment regimens’ inclusion of an increase in dose along with a change in
formulation.

Version: Final 1.0, 03-April-2025 Page 27 of 134



Opioid Postmarketing Requirements Consortium
AADP and DSaRM Advisory Committee Meeting Briefing Document

3.4. Overview of Study 3033-1 and 3033-2 Strengths and Limitations

Consistent with the PMRs, the 3033 series of observational studies were descriptive in nature,
intended to fill knowledge gaps that existed at the time of the PMR issuance, and not to delineate
cause and effect.

For Study 3033-1, the timeframe of data collection was during a period when abuse of
prescription opioids was already decreasing (i.e., after 2017), due in part to clinical practice
guidelines and changes in state and payer policies initiated during or after 2016 (as discussed
further in Section 6.3). Strengths of Study 3033-1 prospective and cross-sectional sub-studies
included the geographic diversity of sites, with recruitment from the large and complete data
systems of different types of healthcare organizations, selected for variability in populations
served, insurance coverage, and geographic location.

In Study 3033-2, exposure measures were based on pharmacy dispensings recorded by insurance
plans at baseline and do not describe patients’ use, which is inferred from the pattern of
prescription fills. Treatment was not randomized, so that even after control for measured
covariates, residual confounding remains a possibility. The timeframe of the data source (2006 —
2017) included periods that preceded contemporary clinical practice guidelines and state/payer
policies, as noted above for Study 3033-2. Strengths of Study 3033-2 were the inclusion of a
range of US healthcare settings, large size, consistency and completeness of insurance data, and
the opportunity for follow-up over several years.

Both studies employed validated outcome measures and assessed numerous potentially important
risk factors for the outcomes.

3.5. Conclusions

Conclusions that can be drawn from Study 3033-1 include:

= Prescription opioid misuse (intentional use for therapeutic purposes outside label
directions or other than prescribed or directed by prescriber), was common among
patients with long-term use of opioid analgesics for the treatment of chronic pain.

= The rate of new onset moderate-to-severe OUD among patients with chronic pain
prescribed opioids long-term was estimated to be ~ 2% when using the pain-adjusted
measure employing DSM-5 criteria that was developed for this study (may be
referred to elsewhere as “PRISM-5-OP OUD”).

= Study 3033-1 (cross-sectional sub-study) found a past-year prevalence of moderate-
to-severe OUD of 2.7% using the pain-adjusted measure.

= The factors associated with the strongest and most consistent increases in risk for
prescription opioid misuse or abuse, or OUD were pre-existing SUDs or other pre-
existing problematic opioid use behaviors.
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Conclusions that can be drawn from Study 3033-2 include:

= [|nitiation of long-term opioid use marked the onset of a multi-year period of
continued use of opioids (~ 80% of the cohort) and other medications usually
considered to put patients at risk for complications of opioid therapy.

= There was a continued occurrence of OOD for at least 5 years after opioid initiation
(0.5% per year in the 4 study sites).

= Higher baseline dose of opioids was strongly associated with higher subsequent risk
of OOD.

= Prior diagnoses of mental health disorders, particularly SUDs, and medications used
to treat these disorders, were associated with elevated risk of OOD.

= Use of ER/LA opioids was strongly associated with high-dose opioid regimens,
posing a challenge to efforts to disentangle the effects of formulation and dose.

The observational studies were suited to the purpose of the PMRs and the studies addressed
evidence gaps related to long-term opioid analgesic use. Validated research measures for misuse,
abuse, and addiction were developed and the validity of an existing database algorithm for OOD
was confirmed. The incidence of the 5 outcomes related to long-term opioid use in patients with
chronic pain was quantified and many prespecified demographics/characteristics were evaluated
and the strongest potential risk factors for the outcomes were identified. The risks and risk
factors identified in Studies 3033-1 and 3033-2 were broadly consistent with those previously
reported in the scientific literature. The studies added a coordinated, validated, large-scale set of
findings.
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4, INTRODUCTION

The member companies of the OPC have been asked by the US FDA to participate in a joint
meeting of the AADP and DSaRM Advisory Committees. The purpose of the Advisory
Committee meeting is to discuss the findings of the completed ER/LA opioid analgesic
observational study PMRs, the prospective Study 3033-1 and the retrospective Study 3033-2,
which examined the serious risks of and risk factors for misuse, abuse, addiction, and fatal and
non-fatal opioid overdose, in patients with long-term use of opioid analgesics for management of
chronic pain, including patients prescribed ER/LA opioid analgesics.

4.1. Formation of the OPC and Overview of the 3033 Series of
Observational Studies

In May 2012, FDA held a public scientific workshop at NIH to discuss efficacy of analgesics in
chronic non-cancer pain. Concerns were raised at the workshop about the safety of opioids at
higher doses, including risks for misuse, abuse, addiction, overdose, and death. Following a
review of participant comments, submissions from external interested parties, and an issue-
specific review of scientific literature, FDA concluded more data were needed. In September
2013, the Agency sent a letter to all companies with approved NDAs for ER/LA opioid
analgesics, which outlined the requirement for 5 PMRs (4 observational studies and one
prospective clinical trial) to be conducted as individual companies or as a consortium of
companies.

In October 2013, OPC was formed to conduct the studies required by the PMRs. OPC initially
included 9 member companies (Allergan, Inc., Endo Pharmaceuticals, Inc., Hikma
Pharmaceuticals, P.L.C., Janssen Pharmaceuticals, Inc., Mallinckrodt Pharmaceuticals, P.L.C.,
Pfizer Inc, Purdue Pharma L.P., Zogenix Inc., and Rhodes Pharmaceuticals L.P.), eventually, by
the end of 2018, increasing its membership to 13 companies, as FDA approved new ER/LA
opioid analgesic products (the following companies were added, while a few of the original
companies departed: Persion Pharmaceuticals, L.L.C., Assertio Therapeutics, Inc., Collegium
Pharmaceutical, Inc., BioDelivery Sciences International, Inc., Daiichi Sankyo Limited, and
Egalet Corporation). As companies have discontinued or divested their ER/LA opioid products,
the number of member companies has steadily decreased. Currently, OPC comprises 3 member
companies (Collegium Pharmaceutical, Inc., Endo USA, Inc., and Purdue Pharma L.P).

As outlined in Figure 8, development of these studies began following the September 2013
issuance of a set of ER/LA opioid PMRs (2065 series) and formation of the OPC. In May 2014,
FDA held an open public meeting with a panel of more than 30 relevant experts selected by FDA
to review the study proposals developed by OPC. Draft study protocols were presented during
the meeting, and feedback from the experts was incorporated into the protocols. In addition to
the 2014 public meeting, between 2013 and 2016, there were a number of activities related to
addressing the PMRs outlined in the 2013 letter, including ongoing discussions between OPC
and FDA on methodology and study design. In February 2016, the 5 original PMRs were
expanded to 11 separate studies to adequately address FDA’s study requirements. The 11 PMRs
included 10 observational studies and one prospective clinical trial. The mapping of the original
2065 series to the 3033 series of PMRs is outlined in Figure 8 below.
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To date, OPC has completed all 10 observational studies; 7 studies have been determined by
FDA to fulfill the PMR requirements, while 3 studies have been submitted and are under FDA
review for PMR fulfillment. The validation studies for outcome measures used in Studies 3033-1
(3033-3, 3033-4, and 3033-5) and 3033-2 (3033-6) were completed, and final reports were
submitted in 2018. Fulfillment letters for 3 of these studies (3033-3, 3033-4, and 3033-5) were
received in November 2019 (Study 3033-6 cannot be deemed fulfilled until fulfillment of Study
3033-2). Fulfillment letters for validation Study 3033-7 and 3 doctor/pharmacy shopping studies
(3033-8, 3033-9, and 3033-10) were received in July 2020. Study 3033-7 is summarized in
Appendix 9.3.2.2; further information can be found in Carrell et al., 2020 and FDA’s evaluation
of the study (https://www.fda.gov/media/141356/download?attachment). A discussion of Studies
3033-8, 3033-9, and 3033-10 (the doctor/pharmacy shopping studies) is beyond the scope of this
briefing document. Detailed information on the methods and findings have been published,
including FDA’s evaluations of these studies:

= Study 3033-8: Walker et al., 2017; Walker et al., 2019; FDA evaluation at
https://www.fda.gov/media/141357/download?attachment

= Study 3033-9: Stephenson et al., 2020; FDA evaluation at
https://www.fda.gov/media/141358/download?attachment

= Study 3033-10: Esposito et al., 2019, FDA evaluation at
https://www.fda.gov/media/141348/download?attachment.

The prospective and cross-sectional sub-studies of Study 3033-1 collected data from August
2017 to October 2021, and from September 2017 to February 2019, respectively. The
retrospective Study 3033-2 covered data accrued from October 2006 to December 2017, with the
last cohort entry occurring in December 2016. Studies 3033-1 and 3033-2 have been completed,
with the amended final reports submitted to FDA in the first quarter (Q1) of 2023 and third
quarter (Q3) of 2021, respectively. Extensions to the analyses for both studies have continued
following receipt of subsequent FDA Information Requests. Findings from Studies 3033-1 and
3033-2 will be submitted to peer-reviewed journals for publication once it is confirmed that no
additional analyses are needed.

Version: Final 1.0, 03-April-2025 Page 31 of 134


https://www.fda.gov/media/141356/download?attachment
https://www.fda.gov/media/141357/download?attachment
https://www.fda.gov/media/141358/download?attachment
https://www.fda.gov/media/141348/download?attachment

Opioid Postmarketing Requirements Consortium
AADP and DSaRM Advisory Committee Meeting Briefing Document

Figure 8: Timeline of Development and Completion of PMR 3033 Series of Observational

Studies
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FDA = Food and Drug Administration; IR = Information Request; PMR = postmarketing requirement.

Throughout the investigational process, OPC engaged a scientific advisory board, including a
series of independent advisors and investigators from prominent academic and health care
institutions with expertise in observational studies to assist with the development, conduct,
analysis, and reporting of the PMR 3033 series of observational studies.

FDA reviewed draft protocols submitted by OPC, provided written comments, and participated
in discussions on the study designs, analytical plans, and generalizability of findings, including
quarterly meetings of the FDA Opioid PMR Steering Committee with representatives from OPC
member companies. The revised study protocols were deemed final by FDA reviewers before the
studies could start, and the Agency set timelines for completion of the studies and final study
reports (Coplan et al., 2020). The protocols represented agreed-upon implementations of the
PMRs that elaborated on the original PMR language in a higher specificity of research goals, and
with accommodations for the infeasibility of obtaining some data items in large populations. As
the research evolved and interim results were communicated to FDA, the protocols were
modified in accordance with guidance from the Agency. Analyses and final reports were also
adjusted in response to FDA Information Requests. For example, in the case of Study 3033-2,
FDA issued a consequential Information Request about dose quantification as the draft Final
Report was being prepared in accordance with the agreed deadline. Further requests followed,
addressing dose adjustment and dose measures in the “Switch/Add” sub-study (described in
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Section 5.2.3.2.5 below). Since analyses conducted in response to FDA Information Requests
provide valuable information for the interpretation of the findings, for both the 3033-1 and 3033-
2 studies, the final results presented herein integrate the protocol-specified analyses and the
extensions to analyses due to subsequent FDA Information Requests.

5. SUMMARY OF 3033-1 AND 3033-2 OBSERVATIONAL STUDIES

5.1. Study 3033-1: A Prospective Investigation of the Risks of Opioid
Misuse, Abuse, and Addiction Among Patients Treated with Opioids
for the Treatment of Chronic Pain

Study 3033-1 consisted of 2 sub-studies:

1) A prospective cohort study with 1 year of follow-up among patients with newly initiated
long-term opioid use to estimate the incidence of misuse or abuse of prescription opioids
or addiction (as measured by OUD), and to evaluate and quantify potential risk factors
associated with these adverse outcomes; and

2) A cross-sectional study among patients who had used opioid therapy for at least 1 year to
estimate the prevalence of misuse or abuse of prescription opioids or OUD, and to
evaluate and quantify potential risk factors associated with these adverse outcomes.

PMR 3033-1 required descriptive estimates of the outcomes and potential risk factors; therefore,
no causal relationships were assessed in the studies. However, observations regarding potential
risk factors were refined through additional multivariate analyses.

5.1.1. Study 3033-1 — Prospective Study Objectives and Methodology

5.1.1.1.  3033-1 Prospective Study — Objectives and Outcomes

The primary objective of the prospective, observational study was to quantify the incidence of
and potential risk factors for misuse of prescription opioids, abuse of prescription opioids, and/or
OUD among patients on long-term opioid analgesic therapy by:

1. Estimating the 12-month cumulative incidence of misuse of prescription opioids, abuse
of prescription opioids, and OUD (primary outcomes), and a composite of any of these
outcomes (secondary outcome).

The working definitions of misuse and abuse for this study were modified versions of definitions
obtained from the Analgesic, Anesthetic, and Addiction Clinical Trials, Translation, Innovations,
Opportunities, and Networks (ACTTION) review (Smith et al., 2013) and are as follows:

Misuse was defined as the intentional use of a drug for therapeutic purpose (to reduce an

aversive symptom or state) in a manner that is inappropriately outside label directions, or
in a manner other than prescribed or directed by an HCP. This definition included patients
using a drug for a condition different from that for which the drug was prescribed,
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patients taking more drugs than prescribed, or patients using a drug at different dosing
intervals.

Abuse was defined as the intentional use of a drug for non-therapeutic purposes,
repeatedly or sporadically, for the purpose of achieving a positive psychological or
physical effect.

Prescription opioid misuse and abuse were determined using the POMAQ (the Prescription
Misuse and Abuse Questionnaire). The POMAQ was developed because there was no existing
instrument that had been validated for assessing misuse and abuse in patients using opioid
analgesics for chronic pain. The POMAQ was based on a previous instrument, the Self-Reported
Misuse, Abuse and Diversion of Prescription Opioids (SR-MAD) that was initially developed to
assess opioid misuse, abuse and diversion, with an emphasis on tampering with opioid pain
medications (Setnik et al., 2015; Setnik et al., 2017). The SR-MAD was substantially modified
following input from OPC’s Observational Study Working Group members and FDA-invited
expert review to revise questions and to include additional questions regarding misuse and abuse
behaviors to meet the objectives of the PMR study. Study 3033-3 was a qualitative, cognitive
interview study among patients with chronic pain to ensure that the content and questions of the
POMAQ were understood by patients and relevant to their experiences (Coyne et al., 2021a;
Coyne et al., 2023; Appendix 9.3.1.1). Study 3033-4 was a cross-sectional validation study that
confirmed the validity and reproducibility of the POMAQ to identify opioid abuse and misuse
behaviors among participants with chronic pain requiring long-term opioid use (Coyne et al.,
2021b; Coyne et al., 2021c; Appendix 9.3.1.2). The clinical scoring algorithm of the POMAQ
(Appendix 9.1.1.1) underwent a rigorous clinical validation (Coyne et al., 2022) to ensure that it
reflected clinically relevant patient behaviors and thresholds. Note that occurrence of > 1 misuse
or abuse behavior and associated intentionality, or in some cases, meeting frequency thresholds,
as identified in the POMAAQ, led to a designation of misuse or abuse in Study 3033-1.

In the context of Study 3033-1, “addiction” was defined as OUD, including OUD involving
prescription opioids (OUD-P) and/or OUD involving heroin (OUD-H). The OUD outcomes were
assessed using the PRISM-5-OP, which was developed from the pre-existing PRISM-5 interview,
a computer-assisted, clinician-administere