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Clinical Usefulness of Hydromorphone-OROS in
Improving Sleep Disturbances in Korean Cancer Patients:
A Multicenter, Prospective, Open-Label Study

Purpose

To evaluate the efficacy of hydromorphone-OROS (HM-OROS) in reducing sleep disturbance

and relieving cancer pain.

Materials and Methods

One hundred twenty cancer patients with pain (numeric rating scale [NRS] ≥ 4) and sleep

disturbance (NRS ≥ 4) were evaluated. The initial HM-OROS dosing was based on previous

opioid dose (HM-OROS:oral morphine=1:5). Dose adjustment of the study drug was

permitted at the investigator’s discretion. Pain intensity, number of breakthrough pain

episodes, and quality of sleep were evaluated. 

Results

A total of 120 patients received at least one dose of HM-OROS; 74 of them completed the

final assessment. Compared to the previous opioids, HM-OROS reduced the average pain

NRS from 5.3 to 4.1 (p < 0.01), worst pain NRS from 6.7 to 5.4 (p < 0.01), sleep disturbance

NRS from 5.9 to 4.1 (p < 0.01), incidence of breakthrough pain at night from 2.63 to 1.53

times (p < 0.001), and immediate-release opioids use for the management of breakthrough

pain from 0.83 to 0.39 times per night (p = 0.001). Of the 74 patients who completed the

treatment, 83.7% indicated that they preferred HM-OROS to the previous medication. The

adverse events (AEs) were somnolence, asthenia, constipation, dizziness, and nausea. 

Conclusion

HM-OROS was efficacious in reducing cancer pain and associated sleep disturbances. The

AEs were manageable.
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Introduction

Cancer pain is one of the most distressing symptoms to
cancer patients and family members [1-3]. Pain is not only
burdensome, but it also worsens the quality of sleep [2,4,5].
Some studies have found that the prevalence of sleep
disturbance in cancer patients ranges from 24% to 95% [5-7].
Insomnia of cancer patients is more common among females,
older individuals, and those suffering from depression or
anxiety [6-9]. Medical staff treating cancer patients should
focus on controlling pain efficiently and increasing quality
of sleep [6,10]. Opioids are useful for the initial restoration
of nighttime sleep [6,10]. However, long-term opioid use can
cause sedation and daytime sleeping, as well as disturbed
sleep patterns and circadian rhythms [6,11-14]. Hydromor-
phone-OROS (HM-OROS) is gradually absorbed for 24 hours
and does not cause fluctuations in blood concentration,
unlike with short-acting hydromorphone [15-18]. This study
was a multicenter, prospective, and open-labeled study. The
primary objective is to evaluate the efficacy of HM-OROS in
the treatment of sleep disturbance associated with cancer
pain. The secondary objectives were to show the changes in
Korean Brief Pain Inventory (K-BPI) during study drug
administration and to evaluate participants’ preference for
HM-OROS over the previous opioids [19].

Materials and Methods

1. Patients

This study enrolled adult patients (≥ 20 years of old) with
cancer pain (numeric rating scale [NRS] ≥ 4) and sleep
disturbance (NRS ≥ 4). Subjects have been administered with
strong oral opioid analgesic for the purpose of cancer pain
management. Exclusion criteria included evidence of
cardiovascular, renal, hepatic, psychiatric, gastrointestinal
disease or structural abnormalities, intolerance or hypersen-
sitivity to hydromorphone, pregnancy, breastfeeding, and
administration of monoamine oxidase inhibitor. The institu-
tional review boards of the participating institutions
approved this protocol, and written informed consents were
obtained from all participants before entry into the study. 

2. Study design

This study was conducted at 6 university hospitals in
Korea, from September 2008 to February 2010. All hospitals

had approval from their respective institutional review
board. The primary objective is to evaluate the efficacy of
HM-OROS in the treatment of sleep disturbance associated
with cancer pain. This study consisted of 3 phases. The first
phase was the screening phase (1 week) to evaluate the
eligibility of potential subjects. The second phase (2 weeks)
was to evaluate the efficacy and safety, and the third phase
(12 weeks) involved extended follow-up for safety. Starting
the first day of the second phase, participants took an
equianalgesic dose of HM-OROS for two weeks. The dose of
HM-OROS was determined based on the total dose of
previous opioids that were administered on the last day of
the screening phase [20]. If the dose of the previously
administered opioids was appropriate (the number of

Values are presented as mean±standard deviation or
number (% or range). ECOG, Eastern Cooperative
Oncology Group; MEDD, morphine equivalent daily dose.

Table 1. Patient characteristics (n=190)

No. (%)  

Gender, male 129 (67.9)

Age (yr) 56.1±11.2

Height (cm) 163.9±8.0

Weight (kg) 58.5±9.7

Primary cancer diagnosis

Colorectal 21 (11)

Lung 18 (9.5)

Pancreatic 17 (9)

Stomach     15 (8)

Breast 13 (7)

Head and neck 8 (4)

Hematologic 8 (4)

Others 90 (47.5)

Distant metastasis

Presence 154 (81.1)

ECOG

0 1 (1.2)

1 53 (64.6)

2 23 (28.1)

3 4 (4.9)

4 1 (1.2)

Previous treatment

Chemotherapy 121 (63.7)

Radiotherapy 30 (15.8)

Operation 29 (15.3)

Others 5 (2.6)

Opioids

MEDD (mg) 90.4 (32-320)
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short-acting opioid analgesic administrations for break-
through pain treatment ≤ 3), the initial dose of the study drug
was determined by an equivalent conversion ratio. If the
dose of the previously administered long-acting oral opioids
was not appropriate (the number of short-acting opioid
analgesic administration for breakthrough pain treatment
> 4), the higher dose of the study drug was set at the initial
dose. When the dose of HM-OROS was ≤ 32 mg, we
increased the first dose of HM-OROS by 8 mg, and if the dose
was > 32 mg, we increased by 16 mg. We continuously
adjusted the dose of the study drug every two days from day
3 of the second phase. We surveyed each subject’s pain
intensity and short-acting opioid use for breakthrough pain.
Sleep disturbance was evaluated at day 1 of the second phase
and on the last day of the second phase. Pain was measured
with the K-BPI, which consists of six parts: 1) presence of
pain; 2) site of pain; 3) four-item pain score for the worst,
least, and average pain during the previous 24 hours and at
last evaluation; 4) type of pain medication; 5) percentage of
pain relieved during the previous 24 hours; and 6) seven-
item associated symptom score, composed of interference
with general activity, mood, walking ability, normal work,
relations with other people, sleep, and enjoyment of life [19].
To evaluate the preference to HM-OROS over that of the
previous opioids, we conducted a preference questionnaire,
including the reason for preference after the second phase.
We also performed a clinical global impression-improvement

survey of patients and physicians. Patients who completed
phase 2 and suffered from continuing cancer pain were
enrolled in the extension phase. Before the performance of
any extension phase activity, the subjects were fully
informed regarding this extension study and signed the
written consent. During this extension phase, safety informa-
tion, including adverse events, was collected.

3. Statistical methods

The minimum sample size was 107, and the number of
subjects in consideration of 20% of expected withdrawal rate
was 134. This sample size provided approximately 80%
power to detect a difference between HM-OROS and previ-
ous opioid for the primary efficacy analysis and a 2.5% type
1 error rate. Demographic information was collected from
190 patients who provided informed consent at the initial
visit (Fig. 1). Safety assessment was evaluated from 120
patients who received the study drug at least once. Efficacy
was assessed from 74 patients who completed the second
phase (per protocol [PP] set), and 82 other patients (intent-
to-treat [ITT] set). In the ITT set, we included patients who
took the study drug at least once, but excluded 38 patients
who did not have major required variables or who
committed serious protocol violations. Change from the
baseline in pain score and sleep disturbance was tested using
a paired t-test. The same analyses were also conducted for

Fig. 1. Summary of study design and patient disposition. ITT, intent-to-treat; PP, per-protocol. a)±2 days.

Prev. opioids

Screening

Visit 1
Day -7
(n=190)

Screen failure (n=45)
Protocol violation (n=24)
Follow-up loss (n=1)

Visit 2
Day 0a)

(n=120)

Visit 3
Day 14a)

(n=74)

Visit 4
Day 42a)

Visit 5
Day 70a)

Visit 6
Day 98a)

Efficacy evaluation Extension phase

Hydromorphone-OROS treatment

Protocol violation (n=39)
Follow-up loss (n=16)
Consent withdrawal (n=2)

ITT analysis (n=82)
PP analysis (n=74)
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the subgroup of patients who maintained the same dose of
the study drug during the study period. The proportion of
sleep disturbance improvement and 95% confidence interval
(CI) was calculated. To analyze the data for the secondary
objectives of the study, Pearson’s chi-square test and
multiple comparisons were conducted. The SAS program
ver. 9.1 (SAS Institute Inc., Cary, NC) was used for all
statistical analyses and the level of significance was 5%. 

Results

1. Patient characteristics

The baseline characteristics of the patient population are
shown in Table 1. A total of 190 patients were enrolled in the
study. However, only 120 patients received at least one dose
of HM-OROS; of these 120, 74 completed the final assess-
ment. Fig. 1 is a flow diagram of patient entry and comple-
tion, including the reasons of dropouts. The mean age was
56 years (standard deviation [SD], 11.2) and 129 (67.9%) of
the patients were male (Table 1). All patients were diagnosed
with cancer. The common primary diagnoses were colorectal

(11%), lung (9.5%), pancreas (9%), stomach (8%), and breast
(7%). The majority of these patients were stage IV (81.1%).
The most common Eastern Cooperative Oncology Group
performance statuses were 1 (68.9%) and 2 (24.3%). Seventy-
five percent of patients had a history of previous treatment,
including 121 cases of chemotherapy (63.7%), 30 cases of
radiotherapy (15.8%), and 29 cases of surgical treatment
(15.3%).

2. Efficacy

The ITT set was used as a primary population. At the
second visit, we rotated previous opioids to HM-OROS at an
equianalgesic dose (Fig. 1). The initial mean dose of
HM-OROS was 22.6 mg (SD, 18.9; range 8 to 80 mg). At the
third visit (endpoint of phase 2), the mean dose of HM-OROS
was 30.2 mg (SD, 27; range, 8 to 112 mg). Forty patients
(54.1%) maintained the same dose, while 19 patients (25.7%)
needed dose escalation and 15 (20.3%) needed dose
reduction. HM-OROS reduced the average pain score from
5.3 to 4.1 (p < 0.01), worst pain score from 6.7 to 5.4 (p < 0.01),
sleep disturbance score from 5.9 to 4.1 (p < 0.01), incidence
of breakthrough pain at night from 2.63 to 1.53 times
(p < 0.001), and immediate-release opioids use for the mana-
gement of breakthrough pain from 0.83 to 0.39 times per

Table 2. Pain score and sleep disturbance score during hydromorphone-OROS treatment (n=82, intent-to-treat)

Visit 2 Visit 3 p-value

Pain score (NRS, mean±SD)

Worst NRS 6.7±1.9 5.4±2.0 < 0.01a)

Least NRS 3.6±2.1 2.9±1.9 < 0.01a)

Average NRS 5.2±1.6 4.1±1.9 < 0.01a)

Right now NRS   4.4±1.8 3.7±2.0              < 0.01a)

Sleep disturbance (NRS) 5.9±1.9               4.1±2.5              < 0.01a)

Did you need to take an analgesic for 45.1 30.5 0.02b)

pain relief in order to go

to sleep last night? (yes, %)

How many times did you wake up < 0.01c)

while sleeping late night? (%)

0 0 0

1 10.4 39.7

2 37.7 29.3

3 27.3 12.1

4 7.8 12.1

> 5 16.9 6.9

Did you wake up in the morning < 0.01b)

because of unbearable pain? (yes, %) 39 18.3

NRS, numeric rating scale; SD, standard deviation. a)Paired t-test, b)McNemar’s test, c)Bowker’s test. 
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night (p=0.001). Table 2 shows the results for three
questions regarding sleep disturbance. All three items
improved during HM-OROS treatment. The mean propor-
tion of improvement of sleep disturbance was 34.9% (95% CI,
27.4% to 41.9%), and 58.5% of the 82 (ITT) patients responded
with greater than 30% improvement (Table 3). The result of
K-BPI showed that pain, mood, walking ability, normal
work, and sleep improved during the HM-OROS treatment
(Table 4). In total, 57% of patients and 54% of physicians
reported that HM-OROS was effective in global assessment
(Table 5). The results from PP set were similar.

3. Safety

A total of 120 patients receiving HM-OROS were included
in the safety analysis. Most of the adverse events were
classified as either mild or moderate in intensity and were
transitory. The most common adverse events were somno-
lence, asthenia, constipation, dizziness, and nausea (Table 6).

Only 2 cases (1 constipation, 1 dizziness) were severe, but
were manageable. The constipation case was associated with
the underlying disease (colon cancer) and the dizziness case
was considered to be related to the study drug. None of the
deaths was considered related to the study medication.

Table 4. Korean brief pain inventory during hydromorphone-OROS treatment (n=82, intent-to-treat)

Visit 2 Visit 3

p-valuea)

No. Mean±SD No. Mean±SD

Rate your pain at its worst in the last week 74 6.7±1.9 75 5.4±2.0 < 0.01

Rate your pain at its least in the last week 74 3.6±2.1 75 2.9±1.9 < 0.01

Rate your pain on average in the last week 74 5.2±1.6 74 4.1±1.9 < 0.01

Rate your pain right now 76 4.4±1.8 75 3.7±2.0 < 0.01

Generally activity 76 5.0±2.0 75 5.0±2.0 0.19

Mood 76 5.1±2.0 75 4.6±2.3 0.04

Walking ability 75 5.0±2.3 75 4.5±2.6 0.01

Normal work 76 5.6±2.2 75 4.9±2.4 0.01

Relations with other people 76 4.8±2.6 75 4.6±2.7 0.35

Sleep 76 5.9±1.8 74 4.2±2.5 < 0.01

Enjoyment of life 76 5.5±2.5 75 5.0±2.6 0.09

SD, standard deviation. a)Paired t-test.

Table 5. Global assessment of patients and physicians

(n=74, per protocol)

Patient (%) Physician (%)

Extremely effective 0 (0) 1 (1.4)

Very effective 8 (10.8) 12 (13.5)

Effective 34 (46) 29 (39.2)

Fair 25 (33.8) 28 (37.8)

Not effective 7 (9.5) 6 (8.1)

Table 3. Improvement in sleep disturbance during hydromorphone-OROS treatment (n=82, intent-to-treat)

No. of patients (%) 95% CI p-valuea)

Mean proportion of sleep disturbance improvement 29 (34.9) 27.8-41.9 -

Greater than 10% improvement 63 (85.1) 74.8-91.1 < 0.01

Greater than 30% improvement 48 (58.5) 47.9-69.2 < 0.01

Greater than 50% improvement 22 (26.8) 17.2-36.4 < 0.01

CI, confidence interval. a)Binominal test.
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4. Overall assessment and preference

Of the patients who completed the treatment, 83.7%
indicated that they preferred HM-OROS to the previous
opioid. The reasons for this preference were as follows:
decrease in medication frequency (53%), decrease in sleep
disturbance (32%), and decrease in immediate release opioid
use (13%).

Discussion

In the present study, we have shown that the severity of
pain and sleep disturbance decreased effectively during the
HM-OROS treatment. Previous studies have reported pain
improvement associated with HM-OROS. However, to the
best of our knowledge, there are no reports on sleep
disturbance improvement with the study drug in cancer
patients [18,20-22]. Overall, the mean decreases in pain
intensity and sleep disturbance were 18.2% and 34.9%,
respectively. Stable drug concentration and decrease in the
end-of-dose failure are considered major reasons for those
results [23]. HM-OROS is a unique long-acting opioid
formulation that maintains consistent hydromorphone
plasma concentration, providing long-lasting analgesia.
Using this delivery method, hydromorphone is steadily
released, thereby allowing more constant pain control [23].
In global assessment, those who answered extremely
effectively, very effectively, or effectively showed a good
correlation coefficient with improvement of sleep distur-
bance (correlation coefficient=–0.57, p < 0.01). To exclude the

effect of study drug dose change, we performed subgroup
analysis with 40 patients (54.1%) who did not experience a
change in the dose of HM-OROS. This analysis also showed
that sleep disturbance improved by 10%. 

A previous study reported that one of the major causes of
suboptimal therapy outcomes was poor adherence to
prescribed treatment regimens [23]. In addition to the
reduction in peak-trough variability of HM-OROS compared
with previous opioid, the simplified once-daily dosing
regimen can potentially improve medication adherence. In
interpreting this study’s findings, several limitations need to
be taken into account. First, this study was not a randomized
trial. Therefore, data should be confirmed in controlled
studies with a larger patient population. Second, for better
pain control, the adjustment of study drug dose was allowed
at the discretion of the physician. This may be a weak point
to evaluate the pure efficacy of HM-OROS, but additional
analysis of patients who did not change the dose of study
drug showed a similar finding. Third, a previous study
showed that insomnia of advanced cancer patients was
associated with multiple factors, including pain, depression,
and fatigue. Therefore, it is difficult to determine the
relationship between pain and sleep disturbance among
study participants. Fourth, we had a dose-titration period of
previous opioid for at least seven days. However, we are not
sure that the last dose of previous opioid was optimal. Lastly,
due to the nature of cancer pain studies, many seriously ill
patients were enrolled. Therefore, many screen failures,
protocol violations, and dropouts occurred. Despite of the
aforementioned limitations, this study provides useful
insights into the effectiveness of HM-OROS for the relief of
cancer pain and improvement of associated sleep distur-
bance.

Table 6. Adverse events most commonly reported by ≥ 5% patients (n=120)

Severity Attribution

Adverse event Patient Event

Mild Moderate Severe Not related Related

Somnolence 61 (50.8) 76 (18) 68 8 - 37 39

Asthenia 44 (36.7) 51 (12.1) 50 1 - 29 22

Constipation 42 (35) 46 (10.9) 36 9 1 23 23

Dizziness 41 (34.2) 52 (12.3) 50 1 1 28 24

Nausea 33 (27.5) 37 (8.8) 33 4 - 24 13

Dyspnea 19 (15.8) 22 (5.2) 21 1 - 15 7

Vomiting 19 (15.8) 25 (5.9) 24 1 - 16 9

Constipation 7 (5.8) 7 (1.7) 7 - - 6 1

Diarrhea 7 (5.8) 8 (1.9) 5 3 - 8 0

Values are presented as number (%).
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Conclusion

HM-OROS was efficacious in reducing cancer pain and
associated sleep disturbances. The adverse events (somno-
lence, asthenia, constipation, dizziness, and nausea) were
manageable.
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