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Abstract

Background: Hydrocodone/acetaminophen combination analgesics are frequently prescribed
for chronic pain management; however, acetaminophen presents potential hepatotoxicity to
patients and thus dose limitations. These opioid medications are also widely abused. Once-
daily, single-entity hydrocodone (Hysingla™ ER tablets [HYD]) is a novel formulation with
abuse-deterrent properties for the management of chronic pain and represents a suitable
option for those patients receiving analgesics containing the same opioid analgesic, hydroco-
done. This post-hoc analysis evaluated the efficacy and safety of HYD in patients whose pri-
mary pre-study analgesic was hydrocodone/acetaminophen analgesics (23-31% of the study
populations). Methods: Data were analyzed from two Phase Ill trials, a 12-week randomized,
placebo-controlled trial (RCT) and an open-label, 52-week trial. In both trials, a dose-titration
period with HYD was followed by respective periods of fixed-dose double-blind (randomized
controlled trial [RCT]) or open-label, flexible-dose maintenance treatment. Pain intensity was
assessed using a numerical rating scale (0-10, 0 = no pain). For the RCT, primary and sensitiv-
ity analyses of pain scores used different approaches to handle missing data. Safety data for
both studies were summarized. Results: In the RCT, the mean baseline pain score was 7.3. Pain
relief was greater with HYD than placebo during double-blind treatment. In the open-label,
flexible-dose trial, the majority of patients were maintained on their titrated dose. Mean base-
line pain score was 6.3, about 57% of patients completed the 1-year maintenance period, and
mean pain scores were between 3.6 and 4.1 during the maintenance period. Use of supple-
mental pain medication decreased or was maintained during the maintenance treatment with
HYD. Adverse events in both trials were typical of those associated with opioid analgesics.
Conclusion: In patients whose primary pretrial analgesic was hydrocodone/acetaminophen
combination tablets, single-entity HYD was effective in reducing pain intensity and in
maintaining analgesia over time without need for continued dose increase. HYD’s safety and
tolerability profiles were similar to other opioid analgesics.
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The prevalence of chronic pain is very high, affecting ~100
million individuals in the USA and 1.5 billion adults world-
wide [1]. Several guidelines recommend the use of opioids to
relieve chronic pain that is unresponsive to other treatments
[2-5]. The most commonly prescribed medication in the
USA is immediate-release (IR) hydrocodone in combination
with acetaminophen (Vicodin® [currently available in dos-
ages of 5/300, 7.5/300, and 10/300 mg hydrocodone:acetami-
nophen] and its generic formulations), and it is often used for
the treatment of chronic pain [6-8]. But acetaminophen is
associated with hepatotoxicity, including serious liver failure,
when a patient ingests more than the total recommended dos-
age of <4 g/day [9]. Moreover, IR hydrocodone combination
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products are the most widely abused (i.e., nonmedical use) of
all prescription opioids [10]. A single-entity hydrocodone
formulation with abuse-deterrent properties would allow for
higher opioid dosages without the risk of hepatotoxicity,
while reducing its potential for abuse.

Hysingla™ ER (HYD; Purdue Pharma L.P., Stamford, CT,
USA) is available as a single-entity, once-daily, extended-
release hydrocodone bitartrate tablet for the management of
pain that is severe enough to require daily, around-the-clock,
long-term opioid treatment for which other treatment options
are inadequate. It is formulated with Resistec™, a proprietary
extended-release solid oral dosage platform that uses a
unique combination of polymer and processing that confers
tablet hardness and imparts viscosity when dissolved in aque-
ous solutions. Once-daily, single-entity HYD presents a logi-
cal and clinically sound option for extending pain therapy in
a subset of patients who currently receive hydrocodone/
acetaminophen combination products for the management of
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chronic moderate-to-severe pain and would like to continue
their treatment with the same opioid analgesic, but who
have either concerns about or unmet needs with the available
IR combination products. This subset of patients includes
those who would be at risk of hepatotoxicity associated with
acetaminophen; those who see the benefit from an opioid
product with abuse-deterrent properties; those who desire
simplified dosing, convenience, and reduction in pill burden;
and those who require higher hydrocodone dosages than
cannot be adequately provided with IR hydrocodone combi-
nation products.

The objective of the current post-hoc analyses was to
assess the efficacy, effectiveness, and safety of HYD in a sub-
set of patients who transitioned their basal pain regimen from
IR hydrocodone combination tablets to HYD in two multicen-
ter Phase III clinical trials: a double-blind, randomized,
placebo-controlled, 12-week trial (randomized controlled trial
[RCT]) [11] and a long-term, open-label safety and effective-
ness trial with 1-year maintenance treatment [12].

Methods

Post-hoc analyses were conducted to examine the results
from patient subpopulations of two large, multicenter trials
of HYD in the USA. Subpopulations were made up of
patients with chronic moderate-to-severe pain who received
hydrocodone/acetaminophen combination tablets as their pri-
mary analgesic in a consistent regimen (not “as needed”) at
trial baseline.

Trial designs

Both trials were approved by the Copernicus Group Institu-
tional Review Board in Durham, CA, USA, and were
conducted according to current good clinical practice. All
patients provided written informed consent.

Randomized, placebo-controlled trial. The primary objective
of the 12-week, double-blind RCT with an enriched enroll-
ment design was to evaluate the efficacy and safety of
HYD 20-120 mg once-daily tablets compared with placebo
in patients with uncontrolled, moderate-to-severe low back
pain. Eligible patients had received a stable analgesic regi-
men that inadequately controlled their pain. During an
open-label run-in period, patients discontinued all medica-
tions used for their chronic pain before converting to an
HYD dosage according to a prespecified conversion sched-
ule [13-16] in which opioid-najve patients were initiated
on the lowest dose (20 mg HYD) and opioid-experienced
patients were switched to a reduced dose (~25% to 50%
reduction in total daily oxycodone equivalent). HYD dos-
ages of 20 , 40, 60 , 80 , or 120 mg/day were adjusted as
needed during this period. Those patients who tolerated
HYD treatment and whose pain was adequately controlled
by HYD during this period were randomized to either their
stable dose achieved during the open-label period or pla-
cebo and were entered into a double-blind period. Patients
randomized to placebo were tapered from their stabilized
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dose of HYD to placebo during the first 2 weeks of the
double-blind period. For HYD doses ranging from 40 to
120 mg, one down-titration of 20 mg after the first 2 weeks
of the double-blind period and one subsequent up-titration
back to the randomized dose were permitted. Supplemental
analgesic treatment with oxycodone (IR 5 mg tablet, <25%
of the randomized dosage) was permitted during the double-
blind period.

Open-label, long-term trial. The objective of the open-label
trial with 1-year maintenance treatment was to characterize
the long-term safety and effectiveness of HYD 20-120 mg
tablets once-daily in patients with controlled or uncontrolled
moderate-to-severe  chronic, nonmalignant, and non-
neuropathic pain, mimicking insofar as possible actual pain
practice in community settings. Patients discontinued
controlled-release and long-acting opioid medications prior
to treatment with HYD. Patients were converted to HYD
dosages of 20, 40, 60, 80, or 120 mg/day, based on their
incoming opioid dose. HYD dose could be adjusted during a
titration period of up to 45 days. Patients who could not
achieve a stable dose were discontinued from the trial. Dur-
ing the l-year maintenance period, further adjustments of
HYD doses were allowed as needed. Supplemental pain
medication for nonmalignant, non-neuropathic pain was per-
mitted, although long-acting or controlled-release opioids
were not allowed. For example, short-acting opioid analge-
sics, aspirin, nonsteroidal anti-inflammatory drugs, cycloox-
ygenase 2 inhibitors, acetaminophen, and other medications
including muscle relaxants and antidepressants for pain man-
agement were permitted.

Patients

The 12-week RCT included men and women >18 years of
age with low back pain lasting at least 3 months that was
moderate-to-severe, uncontrolled, nonmalignant, non-neuro-
pathic, and either with or without radiation limited to above
the knee (meeting the Quebec Task Force Classification 1 or
2) [17]. Patients were required to be on a stable analgesic
regimen at baseline. Pain was measured on an 11-point
numerical rating scale (NRS) in which 0 = “no pain” and
10 = “pain as bad as you can imagine”. Uncontrolled pain
was defined as an “average pain over the past 14 days” with
a score of =5 and 3 or more consecutive “average pain over
the past 24 hours” with scores of =5 during the 3- to 5-day
baseline period. Patients receiving corticosteroids or adjunct
therapy (such as physical therapy or biofeedback) were
required to receive a stable dose or intensity.

The 1-year, open-label trial included men and women =18
years of age with chronic, nonmalignant, non-neuropathic
pain that lasted several hours daily for a minimum of
3 months. Patients were required to be on a stable analgesic
regimen at baseline.

Additional exclusion criteria common to both trials
included pregnancy or lactation (if female), malignant or
neuropathic pain, and uncontrolled dysfunction of a major
organ system. Patients were excluded if they had a history of
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abuse or addiction that was related to alcohol, medications,
illicit drugs, or opioids.

Assessments

In both trials, pain intensity was self-assessed using the
11-point NRS. At baseline and during the double-blind period
of the RCT and maintenance period of the open-label trial,
patients were asked to report “average pain over the past 24
hours”. In addition, the open-label trial had a self-administered
treatment satisfaction questionnaire: six questions asking for
comparison of HYD with the pretrial pain medication were
answered after 5 weeks of treatment in the maintenance period
or after trial discontinuation.

Safety for both trials was assessed by adverse event (AE)
recording using the Medical Dictionary for Regulatory Activ-
ities, clinical laboratory testing, electrocardiograms, physical
examinations, and vital sign measurements. Tracking of drug
accountability and use of concomitant medication was also
performed.

Statistical analysis

In this analysis, hydrocodone/acetaminophen was considered
to be the patient’s primary analgesic if it was used as mono-
therapy (or was the primary analgesic if taken concomitantly
with other analgesics for pain) and was taken as a consistent
analgesic regimen (i.e., no “as needed” dosing). In the
12-week RCT, mean weekly pain during week 12 was calcu-
lated from the daily diary of “average pain over the past
24 hours” scores in patients who were randomized and
received at least one dose of trial drug during the double-
blind period. The primary analysis of between-treatment dif-
ferences used a mixed-effects model with repeated measures,
incorporating a pattern-mixture model (PMM) framework to
account for missing data and using restricted maximum like-
lihood estimation. The model included treatment, time, and
opioid experience status as fixed effects; subject as a random
effect; and baseline pain scores and pre-randomization pain
scores as covariates. Two sensitivity analyses used missing
at random (MAR) or a hybrid of baseline observation carried
forward (BOCF), and last observation carried forward
(LOCF) methods to account for missing data.

In the open-label trial, mean weekly pain intensity was
calculated from daily diaries. No formal statistical hypothe-
sis testing was performed.

Hydrocodone-equivalent total opioid daily dose was calcu-
lated using conversion factors employed in the trial protocol. If
more than one opioid was used, the overall total daily dose was
the sum of individual opioid daily hydrocodone equivalents.

The incidence of AEs was summarized by treatment for
the 12-week RCT, and by period (titration or maintenance
period) for the open-label trial. Total incidence of AEs for
both trials together was also calculated.

Results
Double-blind, randomized controlled trial

This trial was conducted at 94 sites in the USA.
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Patient disposition and demographics. A total of 209 patients
previously receiving hydrocodone/acetaminophen combina-
tion therapy participated in the 12-week RCT, with 63%
(n = 131) completing the run-in titration period and proceed-
ing to the randomized, double-blind period. These
131 patients represented 23% of the total patients who quali-
fied for randomization in the trial (n = 588). Of the
131 patients, 2 did not receive double-blind medication.
Among the patients who received placebo (n = 67),
27 (40%) discontinued the trial: 17 for lack of therapeutic
effect, 2 for AEs, and 8 for other reasons. Of the patients
who received HYD (n = 62), 14 (23%) discontinued the trial:
2 for lack of therapeutic effect, 5 for AEs, and 7 for other
reasons. Treatment groups had similar characteristics at
baseline (Table I).

The mean (standard deviation [SD]) average dose (in
hydrocodone equivalents) at trial baseline was 24 mg (13).
The majority (65%) were also taking other non-opioid
medications before trial entry.

Pain reduction with HYD vs placebo. The least squares mean
rating of “average pain over the past 24 hours” (on a scale
of 0 to 10) during week 12 of the double-blind period was
reduced significantly with HYD compared with placebo
(Figure 1). The treatment difference (standard error) between
placebo and HYD in pain intensity using the primary PMM
statistical model was —0.64 (0.36) (p = 0.036). Treatment
differences using sensitivity analyses were —0.98 (0.36)
(p = 0.008) for MAR analysis and —0.82 (0.32) (p = 0.011)
for hybrid BOCF/LOCEF analysis.

Open-label long-term trial

This trial was conducted at 102 sites in the USA.

Patient disposition and demographics. A total of 269 patients
participated in the long-term, open-label trial, with 226
patients (84%) completing the titration period and proceed-
ing into the l-year maintenance period. These 226 patients
represented 31% of the total number of patients in the trial
who completed the titration period (n = 728). Of the
226 patients, 97 (43%) discontinued treatment: 36 (16%) for
AEs, 13 (6%) for lack of therapeutic effect, 48 (21%) for
other reasons such as patients’ choice and lost to follow up.
Baseline characteristics in this trial were similar to those in
the 12-week RCT (Table I).

The mean (SD) average dose (in hydrocodone equiva-
lents) at trial baseline was 24 mg (13). The majority (73%)
were also taking other non-opioid medications before entry
into the trial.

Pain reduction with HYD. The weekly mean rating of
“average pain over the past 24 hours” was reduced from a
mean of 6.3 to between 3.6 and 4.1 during the HYD dose-
titration period (Figure 2). The reduction in pain intensity
was consistently maintained, with relatively little variation
among patients, throughout the 1-year maintenance treat-
ment period.
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Table 1. Phase III studies: baseline characteristics.
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Open-label trial with 1-year

. 12-week RCT maintenance treatment
Variable
Placebo (n = 67) HYD (n = 62) Total (n = 129) HYD (n = 269)

Age (years)

Mean (SD) 52.1 (12.96) 55.3 (10.66) 53.6 (11.97) 52.0 (11.94)
Female sex, n (%) 40 (60) 43 (69) 83 (64) 139 (52)
Race, n (%)

White 47 (70) 41 (66) 88 (68) 235 (87)

Black 17 (25) 17 (27) 34 (26) 29 (11)

Asian 34 1) 4 (3) 4(1)

Other 0 3(5) 3(2) 1 (<1)

BMI (kg/m?)

Mean (SD)
Time since diagnosis of primary pain
condition (days)

32.508 (9.16)

32.909 (7.99)

32.701 (8.59) 31.731 (7.82)

Mean (SD) 131.70 (120.89) 122.27 (115.02) 127.17 (117.74) 130.39 (123.36)
Screening average pain over past 14 days

Mean (SD) 7.1 (1.17) 7.2 (1.40) 7.2 (1.28) 6.4 (1.70)
Baseline average pain over past 24 hours

Mean (SD) 7.28 (1.36) 7.31 (1.14) 7.30 (1.25) 6.28 (1.66)
Dose of hydrocodone/acetaminophen 23 (13) 24 (12) 24 (13) 24 (16)

combination tablet at baseline, mg
(hydrocodone equivalent dose)

Abbreviations: RCT = Randomized, controlled trial; BMI = Body mass index; HYD = Hysingla™ ER; SD = Standard deviation.

Dose adjustments in HYD and supplemental pain treatments
during the maintenance period. After titration, the average
daily dose of HYD remained stable during the 12-month
treatment maintenance period (Figure 3A). Although dose
adjustment was permitted in the open-label trial, the average
dose was 61.7 mg at the end of titration and 60.8 mg at
week 52. During the maintenance period, 61% of patients
had no change in HYD dose, 24% had an increase of 1 dos-
age level, 4% had an increase of =2 dosage levels, and 11%
had a decrease in HYD dosage level (Figure 4).

6 -

48 4.9 4.9

Pain score (LSM +/- SE)
w

0 -+ = ~r = ™ r sl
PMM MAR Hybrid BOCF/LOCF
p=0.036 p=0.008 p=0.011

W Placebo HYD

Figure 1. Mean “average pain over the past 24 hours” at week 12 of
the 12-week RCT is shown, using the PMM and two sensitivity statisti-
cal analysis models (MAR and hybrid LOCF/BOCEF).

Abbreviations: LSM = Least squares mean; SE = Standard error;
PMM = Pattern-mixture model; MAR = Missing at random model;
BOCF = Baseline observation carried forward; LOCF = Last observa-
tion carried forward; RCT = Randomized controlled trial.

About 58% of trial participants used concomitant opioid
therapy, and 77% used concomitant non-opioid medication.
Supplemental use of short-acting opioids decreased during
the titration period and was maintained at a decreased level
throughout the maintenance period (Figure 3B). Treatment
during the maintenance period with the most frequently used
non-trial non-opioid medications (ibuprofen, naproxen, acet-
aminophen, and cyclobenzaprine) did not vary beyond minor
changes.

Treatment satisfaction survey. The majority of patients who
participated in the maintenance period were satisfied with
HYD (>90%), found HYD easy to use (>95%), and found
HYD use to be convenient (98%), in comparison to their
pretrial hydrocodone/acetaminophen treatment (Table II).

—_

Pain score + SE
o = N W » 00O N © © O

TE 1 4 8 12 16 20 24 28 32 36 40 44 48 52
Study week
- HCD/APAP Users who transitioned to HYD (n = 269)

w

Figure 2. Mean weekly “average pain over the past 24 hours” during
the open-label trial is shown.
Abbreviations: SE = Standard error; S = Screening; TE = Titration end.
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Figure 3. Mean doses of HYD (A) and non-trial opioid analgesics (B)
during the open-label trial are shown.

Abbreviations: SE = Standard error; S = Screening; TS = Titration start;
TE = Titration end.

Safety and tolerability

In both trials, most treatment-emergent adverse events were
mild or moderate in severity. The AE profile of HYD (Table
IIT) was similar to other extended-release opioids [18]. The
most common events were those known to be associated
with the use of opioid analgesics: gastrointestinal disorders
(constipation, nausea, and vomiting) and nervous system dis-
orders (dizziness, headache, and somnolence).

Serious AEs occurred in 6% of patients overall (Table III).
One death (from lung cancer) occurred in the 12-week RCT
and was not considered by the investigator to be related to
trial drug. In the long-term, open-label trial, three deaths
occurred in the patients who had previously received hydroco-
done/acetaminophen combination therapy. One was consid-
ered definitely related to trial drug: a 41-year-old woman died
during the maintenance period. Her death certificate indicated
the cause of death to be from accidental acute hydrocodone,
citalopram, and cyclobenzaprine toxicity with other condi-
tions that contributed, including a history of dilative cardio-
myopathy and morbid obesity. The other two deaths were
considered not related to trial drug. A 54-year-old woman
who presented with chronic obstructive pulmonary disease
and morbid obesity at study entry died of hypoxia during
maintenance treatment after being hospitalized for broncho-
spasm, anemia, and acute renal failure. A 62-year-old man
who had a history of coronary artery disease, tobacco abuse,

Single-entity hydrocodone in users of combination therapy 9

0.4% 0.4%

OHYD dose decrease

B No HYD dose change

O HYD dose increase to 1 level higher
B HYD dose increase to 2 levels higher
O HYD dose increase to 3 levels higher
B HYD dose increase to 4 levels higher

Figure 4. HYD dose changes during the maintenance period of the
1-year open-label trial are shown.

multiple stent procedures, angioplasty, myocardial infarction,
congestive heart failure, and uncontrolled hypertension died
of acute myocardial infarction during follow up after the trial
drug was stopped and who was converted to hydrocodone/
acetaminophen and later to methadone.

Table II. Summary of treatment satisfaction questionnaire in the
open-label trial with 1-year maintenance treatment.

Responseb (n=194)
Satisfied n (%)

Items®

Dissatisfied n (%)

Satisfaction with study drug 180 (92.8) 14 (7.22)
Overall drug satisfaction in 175 (90.2) 19 (9.79)
managing pain
Satisfaction with frequency 188 (96.9) 6 (3.09)
of use

Easy n (%) Difficult n (%)
Ease of study drug use to treat 186 (95.9) 8 (4.12)
pain
Ease of planning study drug 189 (97.4) 5(2.58)
use

Convenient n (%) Inconvenient n (%)

Convenience of study drug to 190 (97.9)

treat pain

4 (2.06)

“Questionnaire asked for rating of these items with HYD in comparison
with pretrial hydrocodone/acetaminophen pain medication.

The questionnaire allowed for six unique responses. “Satisfied” combines
the response categories of satisfied, very satisfied, and extremely satisfied.
“Dissatisfied” combines the response categories of dissatisfied, very dis-
satisfied, and extremely dissatisfied.

Abbreviations: HYD = Hysingla™ ER.
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Table III. Phase III trials: adverse events®.

Postgrad Med, 2015; 127(1):5-12

MedDRA System Organ Class

Preferred term

12-week RCT

Open-label trial

Placebo (n =67) HYD (n=62) Titration period ~ Maintenance period
n (%) n (%) (n=2069)n (%) (l-year) (n= 225% n (%)
Death® 1(D) 0 0 2(1)
Any SAE 2(3) 0 2(1) 19 (8)
Any TEAE! 40 (60) 40 (65) 144 (54) 188 (84)
Ear and labyrinth disorders Tinnitus 0 1) 52) 12 (5)
Gastrointestinal disorders Constipation 9 (13) 9 (15) 39 (14) 23 (10)
Nausea 7 (10) 9 (15) 33 (12) 30 (13)
Vomiting 4 (6) 8 (13) 9 (3) 21 (9)
Diarrhea 3(4) 1(2) 2(1) 13 (6)
General disorders and Fatigue 34 5(8) 7(3) 14 (6)
administration-site conditions
Infections and infestations Upper respiratory tract 4 (6) 1) 4 (1) 20 (9)
infection
Nasopharyngitis 34 1(2) 4 (1) 18 (8)
Sinusitis 0 1(2) 3(D) 11 (5)
Gastroenteritis viral 1(1) 2(3) 0 11 (5)
Influenza 1(D) 3(5) 2(1) 8(4)
Musculoskeletal and Arthralgia 1(1) 2 (3) 4 (1) 13 (6)
connective tissue disorders Back pain 4 (6) 1) 3(1) 11 (5)
Musculoskeletal pain 0 0 0 11 (5)
Nervous system disorders Dizziness 5(7) 4 (6) 14 (5) 22 (10)
Headache 2 (3) 6 (10) 14 (5) 18 (8)
Somnolence 2(3) 2 (3) 24 (9) 12 (5)
Psychiatric disorders Insomnia 34 3(5) 5(12) 16 (7)
Anxiety 1(1) 0 2 (1) 12 (5)
Skin and subcutaneous Pruritus 4 (6) 0 7(3) 0
tissue disorders
Vascular disorders Hypertension 23 2 (3) 2 (1) 11 (5)

“This table includes TEAEs that occurred during the periods shown in >5% of patients for any column in the table. Categories are based on MedDRA

coding dictionary, version 16.0.

One patient entered the maintenance period but did not receive study drug.

€An additional death occurred during the follow-up period of the long-term study. See detail in the Safety and tolerability section.
dAny TEAE represents the total number of subjects with a TEAE in any of the treatment periods.
Abbreviations: HYD = Hysingla™ ER; MedDRA = Medical Dictionary for Regulatory Activities; RCT = Randomized controlled trial;

SAE = Serious adverse event; TEAE = Treatment-emergent adverse event.

Analysis of laboratory tests, vital signs, and electrocardio-
gram results revealed no new safety concerns. No signal of
liver toxicity was observed.

Discussion

Two large, multicenter Phase III trials were conducted for
HYD, a single-entity, once-daily, extended-release hydroco-
done bitartrate tablet. The first was a RCT that enrolled
patients with uncontrolled pain and restricted concomitant
medications during the trial; the primary end point used data
from a 12-week double-blind period only. The second was
an open-label trial that enrolled patients with either
controlled or uncontrolled pain and allowed the use of most
concomitant medications; efficacy and safety was monitored
over a 12-month period of maintenance treatment. (Manu-
scripts describing the primary results of these trials have
been submitted for publication).

The post-hoc analyses reported here examined a subgroup
of patients with moderate-to-severe chronic pain who were
receiving hydrocodone/acetaminophen combination tablets
as their primary analgesic pretrial. These patients were
examined specifically as a subgroup who may benefit from
continuing treatment with the same opioid analgesic but
who may have a need for switching from IR combination

products, acetaminophen-containing products, or products
without abuse-deterrent properties. Overall, these patients
made up approximately one-quarter of the patients enrolled in
the two Phase IIIl HYD trials. This subgroup represents a por-
tion of patients for whom HYD may be seen as a logical and
clinically sound transition for continued pain therapy, because
continuing with the same opioid molecule in an extended-
release formulation would eliminate the need to manage
incomplete cross-tolerance between different opioids. Overall,
the subgroups studied in these post-hoc analyses showed
efficacy and safety profiles similar to those seen in the total
populations of their respective studies.

In the 12-week RCT, a statistically significant benefit of
HYD over placebo in reducing the level of pain intensity at
week 12 was shown to be consistent by the primary, conser-
vative analysis and by two sensitivity analyses that utilized
different approaches to account for missing data. The treat-
ment difference between placebo and HYD in pain intensity
at week 12 was —0.64 using the primary analysis; using the
sensitivity analyses, the treatment differences were —0.98 and
—0.92. The treatment differences were slightly larger than
that determined (-0.48) for a twice-daily hydrocodone
formulation in a trial of similar design [19]. Pain relief with
placebo in this trial was substantial, consistent with that
observed in previous clinical trials of similar design [20].
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In this trial, pain medications other than the trial drug were
prohibited and the trial treatment was fixed dose, as necessi-
tated by the RCT design. This design has been found to be
useful for the determination of the efficacy of opioid analge-
sics but does not fully mirror real-world practice.

The design of the second trial, an open-label trial with
12-month maintenance, more closely resembles pain practice
in community settings. Patients had a variety of pain condi-
tions that were either controlled or uncontrolled, and they
were permitted both to adjust their HYD dosage and to
receive supplemental analgesia if needed. Although no
hypothesis testing was performed with these data, the trial
results strongly suggest that the pain relief associated with
HYD treatment was consistent and was maintained after the
titration period without the need for increased doses of HYD
or increased supplemental analgesia. Furthermore, in a ques-
tionnaire, these patients expressed high levels of satisfaction
with HYD, compared with their previous hydrocodone/
acetaminophen combination treatment.

A majority of patients in each trial completed the titration
run-in period. Substantially more patients from the open-
label trial (84%) completed the titration period than did
patients in the 12-week RCT (63%), which may be a reflec-
tion of the stricter requirements of the RCT (e.g., more strin-
gent restrictions on concomitant medications and more
stringent qualifications for pain reduction and rescue medi-
cation use before entry into the double-blind period). In the
open-label trial, use of both opioid and non-opioid supple-
mental medication was permitted at the investigators’ discre-
tion. Supplemental opioid use was reduced during dose
titration with HYD and was maintained at the decreased lev-
els during the 12-month maintenance treatment period. Simi-
larly, use of non-opioid analgesics was also either reduced or
maintained during maintenance treatment with HYD. The
reduction and stability of supplemental pain medications
suggest that HYD was at least as effective in controlling
pain as the basal pain regimen.

The open-label titration periods of these studies are analo-
gous to initiations of a new opioid treatment in a clinical
setting, in which those patients who respond to and are toler-
ant of the opioid continue treatment. In the RCT and the
open-label study analyzed here, the completion rate for the
open-label titration period was as expected (63% and 84%,
respectively). The reasons for discontinuation included AEs
(11% and 6%, respectively) and lack of therapeutic effect
(5% and 2%, respectively).The hydrocodone/acetaminophen
subgroups from both trials were low-dose groups (mean pre-
trial hydrocodone total daily dose 24 mg) whose pain was
generally undertreated at baseline. The mean stable HYD
dose at the end of dose titration was higher than the pretrial
hydrocodone total daily dose, reflecting this. Dose adjustment
was infrequent after stable doses were achieved.

HYD was well tolerated. The most frequent AEs were
those commonly associated with the use of opioid analgesics
(e.g., constipation and nausea) [18].

Of note, the analyses were post hoc and the patients eval-
uated were subpopulations of the trial populations for whom
randomization was not specifically stratified in the RCT. This
can be regarded as a limitation. However, the subpopulations
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of patients receiving hydrocodone/acetaminophen combina-
tion treatment prior to treatment with HYD constitute a sub-
stantial portion of the entire patient populations in these two
studies.

The results of these post-hoc analyses suggest that patients
who are currently receiving hydrocodone/acetaminophen com-
bination therapy in a multiple dose regimen can benefit from
once-daily HYD treatment. HYD provides sustained pain
relief with the same opioid molecule, convenient once-daily
dosing, and abuse-deterrent properties similar to those associ-
ated with reformulated OxyContin® tablets, without the con-
cerns for hepatotoxicity associated with acetaminophen. For
patients who previously received hydrocodone/acetaminophen
tablets for chronic pain, once-daily HYD treatment can pro-
vide well tolerated and effective analgesia with long-term
dose stability.
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