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Objective: To evaluate the effectiveness of OROS® bydi omorphone in reducing
breakthrough pain (BTP) medication frequency in Korean patients with chronic
cancer pain.
Settings and Design: Multicenter, prospective, open-label, phase IV study.
Participants: Patients with chronic malignant pain using immediate-release
oxycodone more than two times per day for BIP.
Interventions: Patients were stabilized on their ongoing drug for 3 days immedi-
ately before baseline measurements (day 0). Medication was changed to OROS®
bydromorphone at a dose equianalgesic to oxycodone using a 2.5:1 controlled-
release oxycodone to hydromorpbone hydrochloride conversion ratio; the patients
were observed for 7 days. Dose was titrated, if required, and the patients were
observed for another 7 days. Effectiveness and safety paramelters were measured at
baseline, day 7, and day 14.
Main Outcomes: BTP medication frequency on days 7 and 14, compared to
baseline. '
Results: Of the 141 patients screened, 114 received study drug and 98 completed
the study. Compared to day 0, daily BTP medication frequency on day 14
decreased from'2.93 to 2.00 (p < 0.0001), daily BTP frequency decreased from

. 3.67 10 2.44 (p < 0.0001), and end-of-dose pain frequency deci eased by 44 per-

cent. Pain was controlled adequately during daytime and night-time. Pain inten-
sity decreased by 11 percent as assessed using the Korean Brief Pain Inventory
and by 17 percent as assessed using the numerical rating scale. About 61.2 pei-
cent patients and 60.2 percent physicians were satisfied with the treatment.
Comimon adverse events, which occurred in 91.2 percent patients, were constipa-
tion, somnolence, and dizziness. )
Conclusion: Once-daily OROS® hydromorphone is efficient in the reduction of
cancer pain-related BTP episodes, including end-of-dose pain.

INTRODUCTION

episodes of high-intensity pain known as episodic or
breakthrough pain (BTP). BTP has been defined in

Pain is a prevalent yet undertreated symptom of

cancer. According to a recent analysis, more than .50

percent cancer patients suffer from pain, mainly of
moderate to severe intensity.! Apart from baseline
chronic pain, some cancer patients suffer from short

various ways. According to the BTP Consensus Panel
2005 recommendations, the most widely accepted
definition of BTP is “a transient exacerbation of pain
that occurs in patients with an otherwise stable base-
line pain.”? This definition necessitates the presence
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of persistent baseline pain in patients and emphasizes
the transient nature and high intensity of BTP.
Depending on the characteristics, BTP has been fur-
ther subdivided into three main types: (1) incidental
BTP occurs after a motor activity such as breathing,
coughing, or micturition. Owing to its.clear associa-
tion with some form of motion, the occurrence of inci-
dental BTP is usually predictable. (2) Idiopathic BTP
has a sudden onset and is not associated with any par-
ticular cause. (3) End-of-dose BTP occurs when the
effect of an ongoing analgesic drug has subsided.
Usually, it occurs immediately before the scheduled
dose of a round-the-clock pain medication. Neuro-
pathic and nociceptive types of BTP have also been
distinguished.?

The World Health Organization (WHO) has defined
a three-step analgesic ladder for the treatment of can-
cer pain. Following the evaluation of patient’s pain
intensity, nonopioid drugs such as ibuprofen may be
administered for mild pain (step 1), mild opioids such
as codeine for mild to moderate pain (step 2), and
strong opioids such as morphine fqr moderate to
severe pain (step 3). According to the WHO general
guideline for controlling BTP, an additional dose of 50-
100 percent of the regular four hourly dose should be
used as a “rescue drug” for BTP relief.?

Morphine and codeine are on the WHO-recom-
mended list of essential drugs for the treatment of
chronic as well as breakthrough cancer pain of mod-
erate to severe intensity.® These drugs have success-
fully provided excellent pain relief to cancer patients,
although prolonged use of opioids is said to result in
increased drug tolerance. Additionally, the genetic
makeup of patients may affect the response to differ-
ent opioids.’ It has been reported that about 10-30
percent of cancer patients fail to respond to morphine
treatment mainly because of (1) excessive adverse
events, (2) inadequate analgesia, or (3) a combination
of both.% In such cases, it has been suggested that opi-
oid rotation, particularly with a pure opioid agonist
such as oxycodone, methadone, hydromorphone,
and fentanyl, may benefit nonresponding patients.®
Furthermore, drug conversion may reduce side effects
associated with the continuous use of a drug and may
minimize the possibility of addiction, thereby enhanc-
ing pain relief.”

Hydromorphone, which is a hydrogenated, semi-
synthetic, ketone derivative of morphine, has been
widely recommended as an alternative to morphine.?
Like morphine, hydromorphone acts through the -

opioid receptor of the central nervous system to exert

its analgesic effect and does not show saturation in
efficacy with increasing dose. The upward dose titra-
tion is, therefore, limited only by the side effects of the
drug? The physiologic half life of the immediate-
release (IR) formulation of hydromorphone has been
estimated to be 2.64 + 0.88 hours, with a 1.22 L/kg dis-
tribution volume'?; thus, the drug has to be adminis-
tered every 4-6 hours to maintain a steady concentra-
tion in the body. To reduce the number of doses, a
once-daily extended-release (ER) formulation of
hydromorphone has been developed based on the
OROS® (Alza Corporation, Mountain View, California,
USA) push-pull™ osmotic release technology. The ER
technology enables controlled delivery of the drug for
up to 24 hours with negligible peak-trough varia-
tions.'* The overall efficacy of OROS® hydromor-
phone has been found to be comparable to its IR
counterpart.''? Thus, owing to its favorable proper-
ties, OROS® hydromorphone has been effectively and
safely used in the treatment of malignant and nonma-
lignant pain.’?

With respect to opioid rotation, it is important to
consider the dose conversion ratio between the drugs,
as opioids show a wide variation in their potency.
Studies have shown that hydromorphone is at least
five times more potent than morphine, making the 5:1
morphine to hydromorphone ratio a standard conver-
sion ratio between these two opioids.'*'5 An effective
conversion ratio and dose titration protocol is one that
allows a reduction in, or helps maintain, both BTP fre-
quency and BTP medication frequency after drug
conversion.

In the current study, we evaluated the effective-
ness and safety of OROS® hydromorphone in
reducing the BTP frequency and the BTP medica-
tion frequency in Korean cancer patients by using a
2.5:1 controlled-release oxycodone to hydromor-
phone hydrochloride conversion ratio.

METHODS
Study design

This prospective, multicenter, open-label trial
was conducted at five sites across the Daegu and
Kyung-Buk areas in Korea from October 2008 to
September 2009. The study protocol was approved
by the Institutional Review Board of each site, and
the study was conducted in accordance with the
Korean requirements for execution of clinical trials,
International Conference on Harmonisation Good
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Clinical Practices guidelines (2000), and the
Declaration of Helsinki (1964). All patients provided
written informed consent.

Study population

Enrolled patients were adults (>20.years) with
chronic malignant pain caused by the underlying
malignant disease for whom the frequency of IR
opioid analgesic for BTP was more than two times
per day for 3 days immediately prior to the baseline
measurements. Patients were excluded from the
trial if they required interventional procedures such
as surgery; were pregnant or lactating; or had
hypersensitivity to hydromorphone, gastrointestinal
diseases likely to interfere with oral analgesic
effects, colostomy, history of alcohol abuse within
the last 6 months, or requirement for radiotherapy.

Interventions

The study was divided into three main phases:
screening/stabilization, observation, and titration
(Figure 1). The first phase included screening where
eligible patients were enrolled in the trial and stabi-
lized on their previous opioid analgesic (oxycodone).
Stabilization was defined as at least 3 consecutive
days of the screening phase during which the base-
line daily oxycodone dose remained the same and
more than two doses per day of rescue medication
were required for BTP. Immediately after the third
day of stabilization (day 0), baseline vital and demo-
graphic data, including pain intensity, pain fre-
quency, and BTP subtype frequency, were collected;
thereafter, patients underwent conversion to OROS®
hydromorphone at a dose equivalent to oxycodone

in effectiveness. Dose equivalence was calculated
using the 2.5:1 controlled-release oxycodone to

hydromorphone hydrochloride ratio, and the mini-.

mum starting dose of hydromorphone was 8 mg/d,
as reported in literature.’>

Patients were treated on an outpatient basis, and
OROS® hydromorphone was provided in the form
of 8, 16, and 32 mg tablets. There was no washout
of or overlap with the previous opioid drug. The
patients were specifically instructed to take hydro-
morphone at 8:00 am each morning. The tablet was
to be swallowed whole with water without chew-
ing, dividing, or crushing. Patients were informed
that the nonabsorbable shell of the tablet would
pass off in stool. IR hydromorphone was used as the
rescue medication, when needed, at a dose equal-
ing 10-15 percent of OROS® hydromorphone. No
other opioid medications were permitted after drug
conversion. Patients were allowed to use nonopioid
and adjuvant analgesics, if required.

Drug conversion was followed by a 7-day obser-
vation phase (days 0-7). On day 7, interim effective-
ness and safety parameters were recorded, and
dose adjustments were made for patients who
required rescue medication more than four times
per day on average for BTP. During the titration
phase (days 7-14), depending on whether the dose
of OROS® hydromorphone during the observation
phase was <32 mg or >32 mg, the dose was
increased by increments of 8 mg or 16 mg, respec-
tively. If the dose was 32 mg, titration was per-
formed based on physician’s discretion, and the
patients received either 8 mg or 16 mg dose incre-
ments. At the end of the titration phase (day 14),
the effectiveness and safety data were collected,
and the trial was closed.

Previous opioid

A

Hydromorphone

A

[

Screening Stabilization"

Day 7 Day 3 DayO0
Visit 1 Visit 2, Baseline
-\Screening * Record baseline data

Observation

Titration

Day7 Day 14

Visit 3 Visit 4, Endpoint
* Adjust dose if needed
* Record efficacy data

« Close trial

* Record efficacy data
* Record safety data

* Switch to hydromorphone

at equivalent dose * Record safety data

Figure 1. Study design. The study was divided into screening/stabilization, observation, and titration phases. Screening
was performed at visit 1 and was followed by stabilization. Baseline data were recorded on day 0 after at least 3 days of
stabilization, and the drug was changed to OROS® hydromorphone. After 7 days of observation, the dose was titrated as
needed, and the patients were observed for another 7 days. The study was closed on day 14 from the baseline.
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Primary outcomes

The medication frequency of IR opioid analgesics
for BTP treatment was measured at baseline, day 7,
and day 14. Medication frequency at each time point
was a mean of the medication frequency recorded
in the patient’s pain diary for the 3 days immediately
prior to the respective visit. Data were considered
for calculating the mean if both 8:00 am and 8:00 pum
values were available for 3 days; however, the cal-
culation was omitted if only one value was available
for any of the 3 days. The frequency of BTP and its
subtypes was evaluated by using the data recorded
in the patient’s pain diary. The typology of the BTP
subtypes was based on the definition provided by
Bennet et al.? The primary effectiveness endpoint
was the change from baseline in frequency of BTP
medication at day 14.

Secondary outcomes

Secondary endpoints included evaluation of anal-
gesic effectiveness, pain intensity, pain severity,
pain relief, pain interference, quality of life, global
effectiveness of the study drug, and patient’s and
physician’s medication preference. Analgesic effec-
tiveness was assessed two times per day at 8:00 aMm
and 8:00 pM by using the previously validated!® short
form of the Korean-Brief Pain Inventory (K-BPD),
which the patients completed on day 0, day 7, and
day 14. Pain intensity was rated on a scale ranging
from 0 (no pain) to 10 (pain as bad as you can imag-
ine). Intensity was evaluated for least pain, pain at
its worst, current pain, and average pain during the
last 24 hours; an average of the four scores was
termed as pain severity. In addition to the K-BPI,
pain severity was also assessed using a numerical
rating scale (NRS) of 0 (no pain) to 10 (most severe
pain). Pain relief was rated on a scale of 0 percent
(no relief) to 100 percent (complete relief).
Interference of pain in general activities, mood, abil-
ity to walk, normal work activities, relationships
with others, sleep, and enjoyment of life was rated
on a scale of 0 (no interference) to 10 (complete
interference). Patients were also asked to fill out the
European Organization for Research and Treatment
of Cancer Core Quality of Life Questionnaire
(EORTC QLQ-C30; available on the EORTC Web
site) comprising 30 questions at the time of screen-
ing and at the end of the trial or upon withdrawal/
unscheduled visit. : " o

Global effectiveness of the study medication
was assessed by the patients and the physicians
at baseline and at the end of the trial (or an early
withdrawal/unscheduled visit) using a five-point
scale (1, ineffective; 2, average; 3, effective, 4, very
effective, 5, highly effective). Patients’ preference
between their previous drug and the study drug was
also evaluated.

Safety outcomes

Safety and tolerability were assessed based on the
adverse events (AEs) and serious adverse events
(SAEs) that were reported by the patients or identi-
fied by the investigator during the follow-up visits
and in terms of the number of patients who discon-
tinued the treatment because of AEs. Patient discon-
tinuation was considered if an inadequate analgesic
response occurred following OROS® hydromor-
phone and IR medications, patient’s condition
became unstable, or an SAE occurred.

Statistical analysis

The required sample size was estimated to be 96
patients and target sample size as 120 patients based
on the following assumptions: 95 percent certainty,
50 percent response rate (decrease in pain intensity
in the last 24 hours), and 20 percent drop rate.!” The
intent-to-treat (ITT) set included all patients who
received at least one dose of the study medication
and provided data for BTP frequency on day 7 (end
of the observation phase). This set was used to cal-
culate. the parameters indicative of effectiveness
and safety. Demographic and baseline characteris-
tics were summarized using descriptive analysis.
Quantitative data were represented as mean (SD)
and qualitative data, as frequency and percentages.
The primary effectiveness endpoint and quantitative
secondary effectiveness endpoints, including some
safety. data, were analyzed using the paired t-test
and Wilcoxon signed-rank test depending on
whether or not the data followed a normal distribu-
tion. Repeated one-factor analysis was used for
assessing the change in pain intensity with time. A
x? test was used for qualitative variables, and 95%
confidence interval was determined, where applica-
ble. The statistical software used was SPSS (version
14.0; SPSS Inc., Chicago, IL, USA), and the results
were considered statistically significant if p was
<0.05.
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N=141

* Screening failure, n=24
+ Analysis exceptions, n=3

Baseline measurements, drug converslon
n=114

[ Number of patients screened ]

Dropouts,n=16 .
* Based on investigator's decision, n=1
* Non-compliance frompatients,n=3
* Patients’ decision, n=2
+ Adverseevents,n= 6
* Serious protacol violation,n=1
(Others, n=3

Dose escalation, if required
n=104

Completers
n=98

Figure 2. Patient disposition. A total of 141 patients were
screened, of which 114 received the study drug, 104
underwent dose titration, and 98 completed the study.

RESULTS
Patient disposition

Of the 141 patients screened, 114 were found eli-
gible for the study and were stabilized on their
ongoing opioid. A total of 10 patients withdrew
from the trial during the observation phase, and six
patients withdrew during the titration phase. At the
end of the trial, 98 (86 percent) patients completed
the study and 16 (14 percent) withdrew from the
trial (Figure 2). The reasons for withdrawal in these
16 patients were as follows: AEs, six (38 percent);
noncompliance, three (19 percent); patient’s choice,
two (13 percent); serious protocol violation, one (6
~ percent); investigator’s decision, one (6 percent);
and other causes, three (19 percent).

Demographics

The demographic data of the study population are
shown in Table 1. The mean (SD) age was 58.2 (11)
years and 67 percent were males. Metastatic lesions
were present in 84.2 percent of the patients in the
screening period, with the most common site being
the lung (20.8 percent). All patients had cancer-related
pain and were receiving oxycodone (mean dose 61.8
mg) as their prestudy opioid for pain control.

Primary outcomes

The mean of all the average BTP frequencies
assessed using the patient pain diary decreased

significantly (p < 0.001) on day 7 and day 14 as
compared to that at the baseline (Figure 3A). The
mean (SD) frequency of the IR rescue drug required
for BTP relief decreased from 2.93 (0.99) times per
day at baseline to 2.11 (1.56) times per day on Day 7
and to 2.00 (1.14) times per day on day 14 (Figure
3B). Analysis of BTP incidence by subtypes showed
that the frequency of all the three subtypes
decreased on day 7 and day 14, as shown in Figure
3A. Compared to baseline, the incidental BTP fre-
quency decreased by 30 percent on day 7 and 33
percent on day 14, whereas the idiopathic BTP fre-
quency decreased by 25 percent on day 7 and 29
percent on day.14. More importantly, the end-of-
dose BTP frequency showed a 33 percent decrease
on day 7 and 41 percent decrease on day 14 as com-
pared to that at the baseline. As end-of-dose BTP
usually occurs when the effect of a round-the-clock
analgesic subsides, a decrease in end-of-dose BTP
indicates a consistent pain-controlling ability of the
drug. Upward adjustment of doses was needed in 53
(54 percent) patients, whereas the dose had to be
titrated downward in three (3 percent) patients
because of the occurrence of AEs. The mean dose of
OROS® hydromorphone at the start and end of the
titration phase was 27.93 and 41.14 mg, respectively.

Secondary outcomes

Pain intensity at its worst, at its least, current pain
intensity, and average pain intensity over the last 24
hours all showed a decrease on day 14 compared to
the baseline, as measured by the K-BPI. In particu-
lar, differences were found to be statistically signifi-
cant for pain at its worst (5.93 vs 5.13, p < 0.001)
and average pain intensity over the last 24 hours
(3.75 vs 3.26, p < 0.005). Subgroup analysis was car-
ried out to determine the number of patients who
had >50 percent decrease in pain intensity in the last
24 hours, following drug conversion. A total of 15 of
98 (15.3 percent) showed a >50 percent decrease in
pain intensity at the end of the trial as compared to
the baseline. As seen in Figure 4, the BTP frequency
and BTP medication frequency of these patients
decreased dramatically (p < 0.001). These results
suggest that there is a subset of cancer patients who
respond better to OROS® hydromorphone and may
greatly benefit from opioid conversion.

The mean (SD) pain severity measured using the
K-BPI showed a decrease from 3.60 (1.25) at the
baseline to 3.20 (1.36) on day .7 and to 3.08 (0.003)
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Table 1. Demographic data

Variable ITT set, n = 114

Age, years; mean (SD) 58.15 (11.04)

Height, cm; mean (SD) 162.20 (8.36)

Weight, kg; mean (SD) 58.59 (8.34)

Gender, n (percent)

Male 76 (66.7)

Female ) 38 (33.3)

Diagnosis, n (percent)

Lung cancer ‘ 25(20.8)
Stomach cancer 20 (35.7)
Pancreatic cancer 10 (8.3)
Breast cancer 7 (5.8
Esophageal cancer 7(5.8)
Colorectal cancer 5(4.2)
Liver cancer L 4(3.3)
Multiple myeloma 3 (5.4
Lymphoma . 325
Endometrial cancer 2.7
Cervical cancer 10.8)
Others 17 (15)

Metastasis, n (percent)

Yes 96 (84.2)

No 18 (15.8)

ECOG performance status*, n (percent)

0 1009

1 76 (66.7)
2 34 (29.8) A
3 2(1.8)

4 1(0.9)

Stage,t n (percent)

4 90 (78.9)
3 76D
2 4(3.5)
1 326
Others 10 (8:8)

Table 1. Demographic data (continued)

Previous treatment for cancer, n (percent)

Yes , 70 (61.4)

No ' 44 (38.0)

Type of treatment received for cancer, n (percent)

~ Chemotherapy 62 (73.8)
Radiotherapy 12 (14.3)
Surgery 9(10.7
Others 1.2

*Eastern Cooperative Oncology Group (ECOG) performance
status was adjudged using the following scale!®: 0, fully
active, able to carry on all predisease performance without
restriction; 1, restricted in physically strenuous activity but
ambulatory and able to carry out work of a light or sedentary
nature; 2, ambulatory and capable of self-care but unable to
carry out any work activities. Up and about more than 50
percent waking hours; 3, capable of only limited self-care,
confined to bed or chair more than 50 percent of waking
hours; 4, completely disabled, cannot carry on any self-care.
Totally confined to bed or chait; 5, dead.

Staging was based on the TNM classification.

on day 14. A similar trend was observed in the mean
(SD) pain severity measured by the NRS, which
showed a decrease from 3.91 (1.64) at baseline to
3.30 (1.73) on day 7 and to 3.24 (1.82) on day 14.
Interference of pain in general activities, mood, abil-
ity to walk, normal work activities, relationships
with others, sleep, and enjoyment of life were not
significantly affected, and pain relief was main-
tained after drug conversion (data not shown).
According to the results of the EORTC-QLQ-C30
survey, the physical functioning significantly
improved on day 14 as compared to the baseline (p =
0.015). Emotional, cognitive, and social functioning of
the patients were maintained (p > 0.05) after drug
conversion. On the symptoms scale of the survey,
there was a significant decrease in pain (p = 0.030)
and diarrhea (p = 0.020) on day 14 as compared to
the baseline, and the global health status of the
patients was comparable. At the end of the trial, a total
of 61.2 percent patients and 60.2 percent investigators
rated the drug as either effective, highly effective, or
very effective. A total of 88 patients (89.8 percent) pre-
ferred OROS® hydromorphone over their previous
analgesic, with the following three reasons being the
most common (in decreasing order): simple with less
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3 - of patients with a >50 percent response rate. A subset of
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> = medication frequency. Dark gray bars: BIP medication fre-
£8 5, quency; light gray bars: BIP frequency. Wilcoxon signed-
5% rank test was performed, and p < 0.05 was considered
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L9
T E
2E 1
o Table 2. Summary of AEs and SAEs
[11]
Variable Patients, n (percent) (N = 114)
0
Day0 Day7 Day 14 Patients with AEs 104 (91.2)
Total ABs 43
Figure 3. A: Frequency of BIP and its subtypes. Each bar © ?
represents the mean of all the average BTP frequencies Possibly related AEs 139 (32)
observed for 3 days prior to the respective visit (n = 98).
Light gray bars: end-of-dose BTP; gray bars: idiopathic Patients with SAEs 29 (25.49)
BTP; and dark gray bars: incidental BTP. Repeated one-
factor analysis was performed, and p < 0.05 was consid- Deaths 76D

ered significant. B: Frequency of BIP medication. Each
bar represents the mean of all the average BTP medica-
tion frequencies for 3 days prior to the respective visit
(n = 98). Repeated one-factor analysis was performed,
and p < 0.05 was considered significant.

frequency of administration, decrease in the use of
rescue opioids for BTP control, and consistent pain
relief.

Safety outcomes

Of the 114 patients, a total of 104 (91.2 percent)

patients reported AEs, the most frequent being con-

stipation, dizziness, somnolence, nausea; dyspnea,
and vomiting (Tables 2 and 3). The most frequent
AEs leading to patient withdrawal were nausea,
somnolence, vomiting, and dyspnea. Most AEs were

considered mild or moderate in severity, and 32 per-
cent of the reported AEs were assessed as related to
the study treatment. SAEs were observed in 29 of
114 (25.4 percent) patients, and two of these events
were study related. A majority (93.1 percent) of the
SAEs were unrelated to the study medication. There
were seven deaths in the trial, but none was
assessed as treatment related. No clinically signifi-
cant changes in any of the other safety measures
were observed during the study. A total of six
patients discontinued the trial due to AEs.

DISCUSSION

Management of BTP has been a major challenge
in comprehensive cancer care. Several studies have
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Table 3. Summary of AEs
Severity, n (percent) .
AE Patients, n (percent) | Events, n (percent) Possibly related
Mild Moderate .Severe

Constipation 60 (52.6) 78 (17.8) 75 (19.5) 4(9.8) 14.2) 26
Dizziness 52 (45.6) 74 (16.9) 73 (19.5) 1249 0 22
Somnolence 39 (34.2) 51(11.6) 48 (12.8) 3(73) 0(0) 14
Nausea 33 (28.9) 44 (10.0) 43 (11.5) 1.4 0o 11
Dyspnea 30(26.3) 44 (10.0) 43(11.5) 124 0 12
Vomiting 28 (24.6) 40 9.1 39 (10.4) 124 0 13
Asthenia 23 (20.2) 29 (6.6) 29 (7.8) 0 (0) ()] 13
Diarrhea 6(5.3) 9(2.1) 8(2.1) 124 0 1

focused on developing effective opioid conversion-
based therapeutic regimens for cancer pain treat-
ment. The results of this study support those of pre-
vious studies,''> showing that cancer patients can
easily undergo drug conversion from IR formulation
of one type of opioid to ER formulation of another
type of opioid. Further, our data show that OROS®
hydromorphone was more effective than IR oxy-
codone in controlling BTP as well as baseline can-
cer pain. Between day 0 and day 7, a significant
decrease was observed in the frequency of all the
BTP subtypes. The effect was more pronounced
when the OROS® hydromorphone dosage was
appropriately titrated. Furthermore, the BTP med-
ication frequency also decreased significantly on
day 7 and day 14, and a large majority of patients
preferred OROS® hydromorphone to their previous
analgesic. Furthermore, a statistically significant
reduction in the end-of-dose BTP frequency was
observed; this can be attributed to either increase in
dose or the long duration of action of OROS®
hydromorphone. The fact that nearly half of the
patients did not need dose increase suggests that
the reduction in BTP frequency is probably due to
the long duration of action of the drug. It has been
previously shown there are lesser peak-trough fluc-
tuations in the sustained-release (SR) formulation
of hydromorphone than in the IR formulation
(61 percent vs 172 percent).!? Angst et al. have
shown that plasma concentration of SR hydromor-
phone formulation peaks later than that of the IR
formulation (12 hours vs 0.8 hours), but the peak is
maintained for a significantly longer period at a >50

percent peak concentration. Consequently, the
analgesic effects of SR hydromorphone peak later
than those of the IR formulation (9 hours vs 1.5
hours) but are maintained longer at >50 percent
peak analgesic effect (13.3 + 6.3 hours vs 36+1.7
hours), thus explaining the long duration of action
of the SR formulation.®

Patients also reported an overall decrease in pain
intensity during the day as well as in the night. The
consistent activity of OROS® hydromorphone is
explained by its push-pull mechanism of action,
whereby the rate of drug release is solely dependent
on the osmotic gradient of the gastrointestinal (GI)
cavity and is independent of GI motility, pH, and
presence/absence of food.??! As the pH of the GI
tract remains more or less steady, a constant amount
of drug is released for an extended period.?® The
fact that a majority of the patients had advanced
metastatic disease may explain the few dose escala-
tions required in the study, while most of the
patients did not require a change in dose.

Hanna et al.?* compared the efficacy and safety of
once-daily OROS® hydromorphone with a twice-daily
SR formulation of morphine in patients with chronic
cancer pain and showed that compared to morphine,
OROS® hydromorphone provided significantly better
pain relief in the evening, probably due to its longer
duration of action. The results of these studies are in
agreement with ours and, overall, show the effective-
ness of once-daily OROS® hydromorphone following
opioid rotation in caneer pain management.

While being effective, OROS® hydromorphone did
not significantly affect patient’s quality of life. In fact,
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the general activity, mood, ability to walk, work, rela-
tionships, sleep, and enjoyment of life were main-
tained in most patients. A majority of patients pre-
ferred the OROS® hydromorphone to their previous
drug, mainly because the ER feature of hydromor-
phone required them to take only one tablet per day
as opposed to four tablets per day for the IR formula-
tion. The most common AEs affected the GI and nerv-
ous systems, and only six patients discontinued the
study because of AEs. These side effects were similar
to those associated with any other opioid used for
cancer pain management. Overall, OROS® hydro-
morphone was reasonably well tolerated. Although
nonopioid drugs were permitted during the study
when needed, the effects of opioid drugs are much
more potent; therefore, the effectiveness and safety
results observed in the study were concluded to be a
direct consequence of OROS® hydromorphone.

Conversion ratios are a critical part of opioid rota-
tion-based pain therapy. In general, conversion ratios
for various opioids such as oxycodone and fentanyl
transdermal have been standardized with respect to
morphine.? Howevert, it cannot be overemphasized
that these conversion ratios merely serve as an initial
guideline, and the appropriate dose is eventually
decided based on patient’s response. For example,
even though the suggested conversion ratio from
morphine to hydromorphone is 5:1, ratios of up to 8:1
have been effectively used for the treatment of malig-
nant and nonmalignant pain.?* In the present study, a
ratio of 2.5:1 controlled-release oxycodone to hydro-
morphone hydrochloride showed effective pain con-
trol. Wallace et al.!? evaluated the outcomes following
conversion from previous opioid therapy to OROS®
hydromorphone using a 5:1 conversion ratio, which is
similar to the ratio used in our trial in terms of mor-
phine equivalents, in subjects with either chronic
malignant or nonmalignant pain, and found. that
OROS® hydromorphone was well tolerated.

In our study, nearly 20 percent of the patients
showed a >50 percent response rate in pain inten-
sity from day O to day 14 and a dramatic decrease in
the BTP frequency and BTP medication frequency.
A recent report on Japanese cancer patients stated
that there exists a link between the genetic makeup
of a patient and the response to morphine.? It was
observed that patients with a particular genetic

polymorphism experienced more AEs, whereas

those without the polymorphism responded better
to morphine treatment. A similar link may possibly
exist between a patient’s genetic makeup and

hydromorphone response, which may explain the
better-responding subset. However, further studies
are needed to validate this possibility.®

A recent review of the changes in pain manage-
ment strategies in Korean hospitals over a period of 5
years®® suggests that several cancer patients fail to
receive adequate and appropriate analgesic dose for
their pain. Another recent study has revealed that
even though the ER opioids are commonly used in
Korea for cancer pain management, their dosages are
not in consensus with the standard recommendations,
possibly because of the lack of available data on the
response of Korean cancer patients to opioids and
opioid rotations.?” The current study provides valu-
able insights into the response of Korean cancer
patients to hydromorphone and opioid conversion
regimens and, thus, will facilitate the development of
better treatment designs for cancer pain management.

The limitation of the trial is its open-label design.
A double-blinded placebo-controlled, crossover trial
is warranted to further demonstrate the effective-
ness of OROS® hydromorphone. A further limita-
tion of the study design was that it did not allow
for a washout phase prior opioid switching, which
may have confounded the results. Additionally, as
OROS® hydromorphone doses were available only
in 8 mg and 16 mg units, the dose titration may not
have been optimal.

CONCLUSION

In conclusion, this study clearly demonstrated
that OROS® hydromorphone was more effective in
controlling chronic and breakthrough cancer pain
as compared to the preceding treatment with
IR oxycodone. It also showed that patients can
undergo conversion from IR oxycodone to once-
daily OROS® hydromorphone at a 2.5:1 controlled-
release oxycodone to hydromorphone hydrochlo-
ride conversion ratio.

ACKNOWLEDGMENTS

Supportive medical writing services were provided by Cactuts
Cominunications Put. Ltd. and funded by Janssen Pharmaceuttica,
Korea. The aiithois retained full control of the manuscript content.

Kyung Hee Lee, MD, Division of Hematology-Oncology,
Department of Internal Medicine, Yeungnam University
College of Medicine, Daegu, South Korea.

Min Kyoung Kim, MD, Division of Hematology-Oncology,
Department of Internal Medicine, Yeungnam University
College of Medicine, Daegu, South Korea.

Journal of Opioid Management 8:4 = July/August 2012

251




Myung Soo Hyun, MD, Division of Hematology-Oncology,
Department of Internal Medicine, Yeungnam University
College of Medicine, Daegu, South Korea.

Jin Young Kim, MD, Dongsan Medical Center, Keimyung
University School of Medicine, Daegut, South Korea.

Keon Uk Park, MD, Dongsan Medical Center, Keimyung
University School of Medicine, Daegu, Souith Korea.

Hong Suk Song, MD, PhD, Dongsan Medical Center,
Keimyung University School of Medicine, Daegut, South Korea.

Sun Ab Lee, MD, Daegu Fatima Hospital, Daegu, South Korea.
Won Sik Lee, MD, Daegti Fatima Hospital, Daegut, South Korea.

Sung Hwa Bae, MD, Daegu Catholic University School of
Medicine, Daegu, South Korea.

Hun Mo Ryoo, MD, Daegu Catbolic University School of
Medicine, Daegu, South Kored.

Yoon: Young Cho, MD, Dongguk Umue)sﬁy Co/lege of
Medicine, Gyeongju, South Korea.

REFERENCES

1. van den Beuken-van Everdingen MH, de Rijke JM, Kessels
AG; et al.: Prevalence of pain in patients with cancer: A system-
atic review of the p"\st 40 yefus Ann Oncol. 2007; 18(9): 1437~
1449, - =

2. Bennett D, Burton AW, Fishman S, et al.: Consensus panel
recommendations for the assessment and management of
breakthrough pain. Part I: Assessment. Pharm Ther. 2005; 30(5):
296-301.

3. World Health Organization (ed.): Cancer Pain Relief, 2nd ed.
Geneva: WHO, 1986.

4. Liew E, Hui YL: A preliminary study of long-term epidural
morphine for cancer pain via a subcutaneously implanted reser-
voir. Ma Zui Xiue Za Zhi. 1989; 27(1): 5-12.

5. Dahan A: The importance of individual differences in
response to opioid therapy. Therapy. 2009; 6(5): 2.

6. Cherny N, Ripamonti C, Pereira J, et al.: Strategies to manage
the adverse effects of oral morphine: An evidence-based report.
J Clin Oncol. 2001; 19(9): 2542-2554.

7. Sjogren P, Jensen NH, Jensen TS: Disappearance of morphine-
induced hyperalgesia after discontinuing or substituting mor-
phine with other opioid agonists. Pain. 1994; 59(2): 313-316.

8. Quigley C: Hydromorphone for acute and chronic pain.
Cochrane Database Syst Rev. 2002(1): CD003447.

9. Palangio M, Northfelt DW, Portenoy RK, et al.: Dose conver-
sion and titration with a novel, once-daily, OROS osmotic tech-
nology, extended-release hydromorphone formulation in the
treatment of chronic malignant or nonmalignant pain. J Pain
Symptom Manage. 2002; 23(5): 355-368.

10. Vallner JJ, Stewart JT, Kotzan JA, et al.: Pharmacokinetics
and bicavailability of hydromorphone following intravenous
and oral administration to human subjects. J Clin Pharmacol.
1981; 21(4): 152-156. :

11. Drover DR, Angst MS, Valle M, et al.» Input ch'u'lctenstlcs
and blOZlV”lllab].hty after admmlsnatlon of immediate and a new
extended-release formulation of hydromoiphone. in healthy
volunteers. Anesthesiology. 2002; 97(4): 827-836. . -

12. Bruera E, Sloan P, Mount B, et al.: A randomized, double-
blind, double-dummy, crossover trial comparing the safety and
efficacy of oral sustained-release hydromorphone with immedi-
ate-release hydromorphone in patients with cancer pain.
Canadian Palliative Care Clinical Trials Group. J Clin Oncol.
1996; 14(5): 1713-1717.

13. Wallace M, Rauck RL, Moulin D, et al.: Conversion from
standard opioid therapy to once-daily oral extended-release
hydromorphone in patients with chronic cancer pain. J Int Med
Res. 2008; 36(2): 343-352.

14. Lawlor P, Turner K, Hanson J, et al.: Dose ratio between
morphine and hydromorphone in patients with cancer pain:
A retrospective study. Pein. 1997; 72(1-2): 79-85.

15. Wallace M, Rauck RL, Moulin D, et al.: Once-daily OROS
hydromorphone for the management of chronic nonmalignant
pain: A dose-conversion and titration study. Int J Clin Pract.
2007; 61(10): 1671-1676.

16. Yun YH, Mendoza TR, Heo DS, et al.: Development of a
cancer pain assessment tool in Korea: A validation study of a
Korean version of the brief pain inventory. Oncology. 2004;

66(6): 439-444.

17. Gogtay NJ: Principles of sample size calculation. IndianJ
Opbthalmol. 2010; 58(6): 517-518.

18. Oken MM, Creech RH, Tormey DC, et al.: Toxicity and
response criteria of the Eastern Cooperative Oncology Group.
Am J Clin Oncol, 1982; 5(6): 649-655.

19. Moore KT, St-Fleur D, Marricco NC, et al.: Steady-state phar-
macokinetics of extended-release hydromorphone (OROS
hydromorphone): A randomized study in healthy volunteers.
J Opioid Manag. 2010; 6(5): 351-358.

20. Angst MS, Drover DR, Lotsch J, et al.: Pharmacodynamics
of orally administered sustained-release hydromorphone in
humans. Anesthesiology. 2001; 94(1): 63-73.

21. Sathyan G, Xu E, Thipphawong J, et al.: Pharmacokinetic
profile of a 24-hour controlled-release OROS formulation of
hydromorphone in the presence and absence of food. BMC
Clin Pbharmacol. 2007; 7: 2.

22. Hanna M, Thipphawong J: A randomized, double-blind
comparison of OROS(R) hydromorphone and controlled-
release morphine for the control of chronic cancer pain. BMC
Palliat Care. 2008; 7: 17. ’

23. Vissers KC, Besse K, Hans G, et al.: Opioid rotation in the
management of chronic pain: Where is the evidence? Pain
Pract. 2010; 10(2): 85-93.

24, Weinstein SM, Shi M, Buckley BJ, et al.: Multicenter, open-
label, prospective evaluation of the conversion from previous
opioid analgesics to extended-release hydromorphone hydro-
chloride administered every 24 hours to patients with persistent
moderate to severe pain. Clin Ther, 2006; 28(1): 86-98.

25. Fujita K, Ando Y, Yamamoto W, et al.: Association of
UGT2B7 and ABCB1 genotypes with morphine-induced
adverse drug reactions in Japanese 'patients with cancer. Cancer
Chemother Pharmacol, 2010; 65(2): 251-258.

26. Hong SH, Roh SY, Kim SY, et al.: Change in cancer pain
management in Korea between 2001 and 2006: Results of two
nationwide surveys. J Pain Symptom Manage. 2010 (in press).

27. Kim DY, Song HS, Ahn JS, et al.: The dosing frequency of
sustained-release opioids and the prevalence of end-of-dose
failure in cancer pain control: A Korean multicenter study.
Support Care Cancer. 2010; 19(2): 297-301.

252

Journal of Opioid Management 8:4 & July/August 2012




