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Abstract: Objective: To clarify the efficacy and safety of titration with controlled-release (CR) oxycodone tablets 
in comparison with immediate-release (IR) morphine tablets in analgesia of cancer patients with moderate pain. 
Methods: A total of 120 patients with moderate cancer pain admitted to the Zhejiang Cancer Hospital from January 
2014 to December 2016 were enrolled and randomly assigned to receive CR oxycodone tablets (oxycodone group) 
or IR morphine formulation (morphine group). The medication for titration with CR oxycodone tablets were as fol-
lows: The patients in the oxycodone group were administered an initial dose of oral CR oxycodone tablets (10 mg) 
once 12 h, followed by symptomatic treatment on the basis of the pain intensity at 1 h after initial dose. In contrast, 
the patients in the morphine group were given an initial dose of IR morphine tablets (5-10 mg), and received symp-
tomatic treatment on the basis of the pain intensity at 1 h whenever needed. Pain relief at h 24, d 3 and d 7 after 
titration, respectively, the improvements in quality of life (QOL), titration measurements and adverse events before 
and after were compared between the two groups. Results: The oxycodone group achieved a much higher rate of 
pain relief than the morphine group at hour 24 after titration (75% vs 56.7%, P=0.034), and a considerably lower 
rate of breakthrough pain (46.7% vs 100%, P<0.001); however, the rates were insignificant different at day 3 and 7 
between the two groups. The total daily dose of the patients in the oxycodone group was 65.7±7.9 mg, strikingly low-
er than that (69.5±9.2; P=0.017) in the morphine group. Moreover, daily medications in the oxycodone group was 
considerably fewer than those of the morphine group (3.25±1.64 vs 4.20±1.79, P=0.003), and the time to achieve 
stable analgesia was strikingly earlier than the morphine group (3.42±0.56d vs 3.67±0.74d; P=0.039). After the 
completion of titration, the QOL, somatic function and emotional function of both groups were improved greatly as 
compared with those before titration (All P<0.05), but small differences in the improvements were seen between 
the two groups. All subtypes of adverse events were similar for the two formulations (All P>0.05). Conclusion: For 
patients with moderate cancer pain, the improvements in pain relief, QOL and adverse events in titration with CR 
oxycodone tablets were basically similar to those in immediate release with IR morphine tablets, for the exception 
of faster analgesic effect and simpler administration.
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Introduction

Pain is a common complication in cancer 
patients. Data from a study in China suggest 
that 88% of cancer patients reported their pain 
as moderate to severe in intensity [1]. If cancer 
pain is untreated or poorly treated, it may 
adversely affect the patients’ quality of life [2, 
3]. However, in a multi-center survey in China, 
the rate of complete relief in patients was only 
9.48% after analgesia, while 52.9% of cancer 
patients had poor pain control in another study 

[4, 5]. Thus, how to alleviate and control the 
pain of cancer patients in an effective manner 
remains an urgent concern.

The major principle followed in the standard 
management of cancer pain is the World Health 
Organization (WHO) three-step analgesic “lad-
der” approach. Opioids are the priority for treat-
ing moderate and severe cancer pain [6, 7]. The 
analgesic effect and safety of opioids vary 
greatly; hence titration is necessary for the 
implement of individualized doses. Repeated 
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medication with low-dose immediate-release 
(IR) morphine tablets is conducted to achieve 
the right dose. However, with repeated evalua-
tion and medication, the process of titration  
is quite cumbersome [8]. Recently, multiple 
guidelines have suggested that titration with 
sustained-release opioids is simple, safe and 
effective, so it is an ideal background medica-
tion for patients with stable or moderate pain 
[7, 9]. Controlled-release (CR) oxycodone is a 
biphasic release drug with fast analgesic eff- 
ect, and its sustained-release phase helps to 
maintain blood concentration stable [10]. Its 
good titration effect has been substantiated in 
a great number of studies [11, 12]. However, 
few studies have reported the comparison of 
effects of titration with CR oxycodone tablets 
versus IR morphine tablets. Therefore, the pur-
pose of this randomized controlled study was to 
assess the efficacy and safety of the two titra-
tion formulations for moderate cancer pain in 
patients in our hospital.

Materials and methods

Participants

The eligible participants were 120 patients 
with moderate cancer pain hospitalized in our 
hospital from January 2014 to December 2016. 
Patients ranging from 18 to 75 years old were 
included in this study if they could make self-
evaluation of pain symptoms, had a score on 
the numerical rating scale (NRS) for pain inten-
sity of 4 to 6, no previous use of opioids but 
planned to administer the opioids for analge-
sia, no previous radiotherapy nor chemoth- 
erapy over the study period and the study proto-
col remained unchanged for patients with tar-
geted therapy or long-term use of hormones, 
the expected survival of more than 3 months; 
informed, agreed and provided written informed 
consent. Patients were excluded if they had 
concomitant severe multiple organ dysfunction 
syndromes in the heart, the bran, the lungs, the 
livers or the kidneys, or an allergy to the study 
drugs. Scores on the NRS range from 0 to 10, 
with 0 indicating no pain, 1 to 3 indicating mild 
pain, 4 to 6 indicating moderate pain, and 7 to 
10 severe pain. The data on the demographic 
characteristics of the patients including age 
and sex were collected at the initiation of the 
study. The study protocol got approval from the 
Hospital Ethics Committee.

Randomization and treatment

A total of 120 patients underwent randomiza-
tion by means of a random number table,  
with 60 assigned to each study group. Sixty 
patients were assigned to receive immediate-
release morphine tablets as titration (the mor-
phine group), and the remainder patients were 
assigned to receive CR oxycodone tablets (the 
oxycodone group).

The titration formulation for the morphine group 
was as follows: the initial dose was 5 to 10 mg 
of IR morphine tablets, followed by correspond-
ing treatment based on the pain intensity in 
patients at 1 h after medication whenever 
needed; 50 to 100% of morphine tablets were 
added in case of an increase in the NRS score, 
repeated dosing was administered in case of 
unchanged NRS scores, and close observation 
was made if the NRS score was decreased to 1 
to 3; an effective dose was given at the pres-
ence of pain within 24 hours; long-acting CR 
oxycodone tablets were administered at 24 h 
after titration; 10% to 20% of the total mor-
phine dose for the first 24 h was given at the 
presence of breakthrough pain (BTP, defined as 
pain that fails to be controlled or “breaks 
through” a regimen of regularly scheduled opi-
oid may require additional doses of opioid when 
patients with the NRS score of greater than 4), 
and on the basis of the changes in pain score 
after medication, corresponding treatment was 
provided till good pain control (NRS score of 0 
to 3).

In contrast, the titration formulation for the oxy-
codone group was as follows: the initial dose 
was oral CR oxycodone tablets of 10 mg per 12 
h, followed by corresponding treatment based 
on the pain intensity in patients at 1 h after ini-
tial medication; morphine tablets (10-15 mg) 
were administered in case of an increase in the 
NRS score, morphine tablets (5-10 mg) were 
administered in case of unchanged NRS score 
and no morphine tablets were given if the NRS 
score was decreased to 1 to 3; an effective 
dose was given at the presence of pain within 
24 hours; at 24 h after titration, oral CR oxyco-
done tablets converted from the total dose of 
CR oxycodone tablets and morphine tablets 
prescribed in the first 24 h were administered 
twice daily; subsequently, 10% to 20% of the 
total morphine dose prescribed in the first 24 h 
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was given at the presence of BTP, followed by 
corresponding treatment on the basis of the 
changes in pain score after medication till good 
pain control (NRS score of 0 to 3).

Outcome measures

Analgesic effect: The pain relief in patients was 
evaluated at 24 h, 3 d, and 7 d after titration, 
respectively, and classified into 4 grades with 
reference to the pain relief (PAR) system devel-
oped by the WHO. They were complete relief 
(CR), no pain; partial relief (PR), significantly 
reduced pain than that before medication, with 
undisturbed sleep; mild relief (MR), reduced 
pain than that before medication, with obvious 
pain and disturbed sleep; no relief (NR), no pain 
relief as compared with that before medica-
tion). Relief rate = Cases of (CR+PR)/Cases of 
patients*100%. Additionally, over the duration 
of titration, the number of BTP (NRS≥4) of the 
patients in the two groups were collected, fol-
lowed by calculation of the incidence of BTP, 
namely, the proportion of patients with BTP in 
each group.

Titration measures: The measures in the titra-
tion process included titrated dose (mg/d), the 
time to analgesic effect (min), the times of daily 
medications, and the time to stable pain con-
trol (d). The titrated dose was converted to the 
dose of morphine tablets with the formula as 
follows: 10 mg of CR oxycodone tablets = 20 
mg of IR morphine tablets.

Quality of life: The functional subscales and  
the global quality of life of the European 
Organization for Research and Treatment of 
Cancer Quality of Life Core Questionnaire 30 
(EORTC QLQ-C30, version 3.0) were applied for 
assessments. The functional subscales con-
tain subscales for physical, role, cognitive, 
emotional, and social function, with the scores 
of all the items categorized into 1 to 4 which 
indicates no change, a little, moderate, and 
very much, respectively. The scores of all the 
items for the global quality of life (QOL) range 
from 1 to 7, with 1 indicating poor QOL and 7 
indicating perfect QOL. The actual scores were 
converted by the linear transformation method 
into standard scores of 0 to 100, with higher 
scores on the functional subscales indicating 
better functioning and higher scores on the 
global quality of life scale indicating higher 
global QOL. The patients made self-evaluation 
of global quality of life, physical, role, cognitive, 
emotional and social functions before and after 
titration, respectively.

Safety: The study drugs-related adverse events 
in patients were observed and the incidence of 
adverse events was calculated.

Statistical analysis

The Kolmogorov-Smirnov (K-S) test revealed all 
the measurement data in the study were in line 
with normal distribution, hence were expressed 
as mean ± standard deviation. The two-sample 
independent t-test was employed to compare 
the differences in the baseline data between 
the two groups, while the differences in cate-
gorical variables between the two groups were 
tested with the use of the two-tailed chi-square 
test or the Fisher’s exact probability test. The 
improvements in the scores of QOL in each 
group before and after titration were examined 
using the paired t-tests, whereas the two-sam-
ple independent t-test was applied for compari-
son of the differences of improvements in QOL 
between the two groups. The level of signifi-
cance was set at a two-tailed alpha of 0.05 for 
all tests.

Results

General data of patients

No patients in the two groups withdrew from 
the study over the study period. The baseline 

Table 1. General data of the patients
Characteristic OG (n=60) MG (n=60) x2/t P
Age 56.8±9.7 58.2±10.6 0.755 0.452
Sex 1.292 0.256
    Male 41 (68.3) 35 (58.3)
    Female 19 (31.7) 25 (41.7)
Tumor site 1.745 0.418
    Lung 37 (61.7) 30 (50)
    Esophagus 16 (26.7) 22 (36.7)
    Other 7 (11.7) 8 (13.3)
Pain nature 0.696 0.706
    VP 27 (45.0) 29 (48.3)
    SP 18 (30.0) 14 (23.3)
    NP 15 (25.0) 17 (28.3)
NRS score 5.3±1.4 5.1±1.6 0.729 0.468
Note: OG denotes oxycodone group, MG morphine group, VP 
visceral pain, SP somatic pain, NP neuropathic pain, NRS 
numerical rating scale.
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and clinical characteristics of the patients in 
the two groups were shown in Table 1. Small 
differences in gender, age, tumor site, pain 
intensity and the NRS scores were noted 
between patients with oxycodone and those 
with morphine (P>0.05).

Pain relief

At 24 h after titration, CR, PR, MR and NR 
occurred in 23, 22, 9 and 6 patients in the oxy-
codone group, respectively, with a relief rate  
of 75.0%, substantially higher than 56.7% of 
the morphine group (P=0.034). At 3 d and 7 d 
after titration, the relief rates were mildly differ-
ent between the two groups (78.3% vs 76.7%, 
93.3% vs 91.0%; both P>0.05). Moreover, at 24 
h, the rate of BTP of the patients in the oxyco-
done group was 46.7%, significantly lower than 
100% of the morphine group (P<0.001); how-
ever, the rates differed slightly at 3 d and 7 d 
(8.3% vs 15%, 3.3% vs 1.7%; both P>0.05; 
Table 2).

Table 5 shows the adverse events in the two 
groups during the titration. The most common 
adverse event in the two groups was consti- 
pation (38.3% with oxycodone and 40% with 
morphine), followed by nausea and vomiting 
(31.7% vs 35.0%). Additional adverse events 
included somnolence, dizziness, urinary re- 
tention, abdominal distention, and anorexia. 
However, only mild difference was observed in 
the incidence of adverse events between the 
two groups (all P>0.05).

Discussion

In the WHO three-step analgesic “ladder” proto-
col, analgesics can be prescribed on the basis 
of pain intensity in patients. Patients with mod-
erate pain received the weak opioids at step 2, 
while those with severe pain are administered 
the strong opioids at step 3. In recent years, 
due to poor moderate pain control of the weak 
opioids, the difficulties in dosage adjustment, 
potential sensitization of the central nervous 

Table 2. Pain relief of the patients in the two groups

Pain
24 h 3 d 7 d

OG 
(n=60)

MG 
(n=60)

OG 
(n=60)

MG 
(n=60)

OG 
(n=60)

MG 
(n=60)

PR
    CR 23 18 30 24 31 29
    PR 22 16 17 22 25 26
    MR 9 15 13 10 4 5
    NR 6 11 0 4 0 0
    RR (%) 75.0 56.7 78.3 76.7 93.3 91.0
    x2, P 4.483, 0.034* 0.048, 0.827 1.000
BTP
    1 8 4 4 7 1 1
    ≥2 20 56 1 2 0 1
    Rate 46.7 100.0 8.3 15.0 1.7 3.3
    x2, P 43.636, <0.001** 1.294, 0.255 1.000
Note: *P<0.05, **P<0.001; OG denotes oxycodone group, MG morphine 
group, PR Pain relief, CR complete relief, PR partial relief, MR mild relief, 
NR no relief, RR relief rate, BTP breakthrough pain.

Table 3. Comparison of titration between the two groups

Variable Dose titration 
(mg/d)

Daily medication 
(time)

Time to stable 
pain control (d)

OG (n=60) 65.7±7.9 3.25±1.64 3.42±0.56
MG (n=60) 69.5±9.2 4.20±1.79 3.67±0.74
t 2.427 3.031 2.087
P 0.017* 0.003** 0.039*

Note: *P<0.05, **P<0.01; OG denotes oxycodone group, MG morphine 
group.

Comparison of titration measures be-
tween the two groups

During the titration period, the total 
daily dose for titration with oxycodone 
(65.7±7.9 mg), was significantly lower 
than that with morphine (69.5±9.2; 
P=0.017). In addition, daily medicatio- 
ns were much fewer with oxycodone 
than with morphine (3.25±1.64 vs 
4.20±1.79; P=0.003), but the time to 
achieve stable pain control was signi- 
ficantly earlier with morphine (3.42± 
0.56d vs 3.67±0.74d; P=0.039; Table 
3).

Improvements in QOL in the two 
groups

Before titration, the patients in the two 
groups were basically similar in the 
QOL, somatic, role, cognitive, emotion-
al and social functions (All P>0.05). 
Significant improvements in the QOL, 
somatic function and emotional func-
tion after titration were observed in 
both groups as compared with those 
before titration (all P<0.05), though no 
great difference in the improvement 
between the two groups (P>0.05, 
Table 4).

Adverse events
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system and other reasons, a variety of guide-
lines and randomized controlled studies have 
recommended weakening of the step 2 treat-
ment, earlier use of strong opioids, and analge-
sics at step 3 (eg. morphine or oxycodone) 
used as options at step 2 [7, 14]. A recent ran-
domized controlled study also demonstrated 

done titration in 120 patients with severe can-
cer pain was associated with 96.7% of total 
pain relief, higher quality of life and fewer 
adverse events [21]. Salzman found no differ-
ence in the effect of titration between IR oxyco-
done tablets and CR oxycodone tablets, as 
92% of patients with CR oxycodone and 79% of 

Table 4. Improvements in QOL in the two groups
Item Titration OG (n=60) MG (n=60) t P
QOL Pre-titration 61.1±20.7 62.9±20.9 0.484 0.636

Post-titration 67.2±21.2 67.5±19.4
Difference 6.1±9.2 5.6±9.3 0.869 0.386

t, P 5.135, <0.01 4.664, <0.01 
SF Pre-titration 60.5±21.4 63.3±20.4 0.734 0.465

Post-titration 64.2±19.2 65.8±9.4
Difference 4.7±5.3 3.6±4.9 1.180 0.240

t, P 6.869, <0.01 5.691<0.01
RF Pre-titration 59.7±21.2 62.6±18.4 0.800 0.425

Post-titration 60.2±19.5 63.3±18.9
Difference 0.5±2.1 0.7±2.8 1.708 0.090

t, P 1.844, 0.070 1.936, 0.058
CF Pre-titration 64.1±22.3 67.5±25.3 0.781 0.436

Post-titration 64.9±23.7 68.0±25.9
Difference 0.8±3.3 0.5±2.1 0.594 0.554

t, P 1.878, 0.065 1.844, 0.070
EF Pre-titration 62.7±23.7 65.3±24.2 0.596 0.552

Post-titration 65.1±24.0 68.6±25.5
Difference 2.4±4.1 3.3±4.7 1.118 0.266

t, P 4.534, <0.01 5.439, <0.01
SOF Pre-titration 66.7±24.9 70.2±25.8 0.756 0.451

Post-titration 66.9±24.8 70.8±27.1
Difference 0.2±0.8 0.6±2.7 1.100 0.273

t, P 1.936, 0.058 1.721, 0.090
Note: OG denotes oxycodone group, MG morphine group, QOL quality of 
life, SF somatic function, RF role function, CF cognitive function, EF emo-
tional function, SOF social function.

Table 5. Adverse events in the two groups (n, %)
Adverse event OG (n=60) MG (n=60) x2 P
Constipation 23 (38.3) 24 (40.0) 0.035 0.852
Nausea and vomiting 19 (31.7) 21 (35.0) 0.150 0.699
Somnolence 5 (8.3) 3 (5.0)  0.717*

Dizziness 4 (6.7) 5 (8.3)  1.000*

Urinary retention 3 (5.0) 2 (3.4) 1.000*

Abdominal distention 1 (1.7) 0 (0) 1.000*

Anorexia 0 (5.0) 1 (1.7) 1.000*

Note: *The Fisher’s exact test, OG denotes oxycodone group, MG morphine 
group.

that, for patients with moderate can-
cer pain, low-dose morphine greatly 
reduced the pain intensity compared 
with weak opioids [15].

Dose titration of opioids whenever 
needed is the first step in the stan-
dard treatment of cancer pain. By 
titration, we can achieve adequate 
and fast pain control, determine the 
reasonable dose of analgesics, and 
ensure the safe drug transition and 
dose conversion [16]. Titration with 
IR morphine is a clinically common 
formulation for titration. However, its 
major flaws are cumbersome steps, 
complicated procedures, difficult 
medication and poor drug resis-
tance. As a result, titration with sus-
tained-release opioids has been 
developed recently [6, 7, 17, 18].

CR oxycodone is an opioid receptor 
(μ, κ) agonist. Its biphasic release 
feature is mainly attributed to the 
use of Acro Contin controlled release 
technology, namely, the fast analge-
sic effect in the release phase, with 
38% of the drugs releasing rapidly 
and achieving pain relief within 1 
hour. The commonly used CR oxyco-
done tablet is 10 mg per tablet, 
namely, the release component 
(38%) of the dose is equivalent to  
5.7-7.6 mg of morphine tablets and 
within the range of the initial dose of 
oral morphine titration specified in 
the guidelines. The remaining 62% 
component of the drug is released 
slowly and maintains stable analge-
sia for 12 hours. Due to the above 
pharmacological characteristics of 
CR oxycodone, much attention has 
been attracted to the research on 
background titration with CR oxyco-
done in recent years [19, 20]. In a 
study in China, the use of CR oxyco-
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patients with immediate-release oxycodone 
achieved good pain control, which is also con-
firmed by the results of the latest systemic eval-
uation [11, 20].

Both IR morphine and CR oxycodone formula-
tions have been applied for pain titration in 
cancer patients, and have ideal effects. How- 
ever, the available associated studies are lack-
ing control cohorts, no uniform titration formu-
lations, or a wide range of cancer pain intensity 
in target patients. Therefore, no definite evi-
dence has found to confirm the advantages or 
disadvantages of the above two titration formu-
lations. In our current study, the time to analge-
sic effect and the time to achieve stable pain 
control were markedly earlier with oxycodone 
than with morphine and the pain relief rate at 
hour 24 was also higher with oxycodone, sug-
gesting that oxycodone titration achieves faster 
pain control. Nevertheless, the pain relief rates 
were insignificantly different at day 3 and day 7 
between the two groups, similar to the results 
in other studies [22, 23]. In another study, the 
pain relief rate was strikingly higher with oxyco-
done than with morphine at 12 h after titration, 
but no significant difference at 24 h [24]. This 
might be associated with the diverse severity of 
cancer pain in the patients, with moderate can-
cer pain patients in our current study versus 
moderate to severe pain ones in the above-
mentioned studies.

The improvement in the QOL is also one of the 
major markers for evaluating the efficacy  
of cancer pain control. Multiple studies have 
demonstrated that CR oxycodone improves the 
QOL of patients with cancer pain with regards 
to symptoms, somatic function and emotional 
function [25, 26]. The EORTC QLQ-C30 (V3.0) is 
one of the questionnaires for assessments of 
QOL in cancer patients. It is characterized by 
good sensitivity, reliability and validity [27, 28]. 
In our current study, the QOL, somatic and  
emotional function improved significantly in 
patients of both groups after titration with 
either CR oxycodone or IR morphine as com-
pared with those before titration. The two 
groups differed mildly in improvements in the 
above three items, suggesting that the two 
titration regimens lead to significant improve-
ments in some aspects of the quality of life of 
patients. Additionally, after titration, the inci-
dence of adverse events was basically similar 

between the two groups, and no severe adverse 
events occurred, which were similar to the 
results of other studies [21, 22].

In conclusion, in our current study, we assessed 
the efficacy of titration with CR oxycodone tab-
lets and with IR morphine tablets regarding the 
titration process, pain relief, QOL and adverse 
events in patients with moderate cancer pain, 
and found the efficacy and safety of titration 
with CR oxycodone tablets were generally simi-
lar to those with IR morphine tablets except for 
faster analgesic effect. However, there are still 
some limitations in the current study. For exam-
ple, it was a single center study and not blind; 
hence it could not avoid the bias from the 
researchers and patients. What’s more, due to 
the small sample size of this study and only 
evaluation of short-term efficacy and safety, 
additional randomized double-blind multicenter 
studies with larger samples are needed to eval-
uate and validate the efficacy and safety of CR 
oxycodone background titration in patients 
with moderate cancer pain.

Disclosure of conflict of interest

None.

Address correspondence to: Yiping Zhang, Depart- 
ment of Thoracic Medical Oncology, Zhejiang Can- 
cer Hospital, No.1 Banshan East Road, Gongshu 
District, Hangzhou City 310022, Zhejiang  Province, 
China. Tel: +86-0571-88122082; E-mail: zhangyip-
ing995@126.com

References

[1] Xia Z. Cancer pain management in China: cur-
rent status and practice implications based  
on the ACHEON survey. J Pain Res 2017; 10: 
1943-1952.

[2] Deng D, Fu L, Zhao YX, Wu X, Zhang G, Liang C, 
Xie CH and Zhou YF. The relationship between 
cancer pain and quality of life in patients newly 
admitted to Wuhan hospice center of China. 
Am J Hosp Palliat Care 2012; 29: 53-59.

[3] Elliott E. Psychological impact of cancer pain 
on patients and their quality of life. Br J Nurs 
2014; 23: 805, 808.

[4] Ding Y, Yang P, Sun LQ, Lu YH and Zhang L. 
Investigation on the pain and control of cancer 
patients in 30 hospitals in Beijing. Chinese 
Jounal of Nursing 2011; 46: 282-285.

[5] Zhou LJ, Qiu CF, Li XY and Zhao JJ. Investigation 
of the current cancer pain control in Shanghai. 

mailto:zhangyiping995@126.com
mailto:zhangyiping995@126.com


Titration with controlled-release oxycodone versus immediate-release morphine

2601 Int J Clin Exp Med 2018;11(3):2595-2602

Nursing Journal of Chinese People’s Liberation 
Army 2007; 24: 25-27.

[6] Yu Sy, Liu DQ and Li XM. Codes for the diagno-
sis and treatment of cancer pain (version 
2011). Chinese Clinical Oncology 2012; 17: 
153-158.

[7] Caraceni A, Hanks G, Kaasa S, Bennett MI, 
Brunelli C, Cherny N, Dale O, De Conno F, 
Fallon M, Hanna M, Haugen DF, Juhl G, King S, 
Klepstad P, Laugsand EA, Maltoni M, Merca- 
dante S, Nabal M, Pigni A, Radbruch L, Reid C, 
Sjogren P, Stone PC, Tassinari D and Zeppetella 
G. Use of opioid analgesics in the treatment of 
cancer pain: evidence-based recommenda-
tions from the EAPC. Lancet Oncol 2012; 13: 
e58-68.

[8] Levy MH, Back A, Benedetti C, Billings JA, Block 
S, Boston B, Bruera E, Dy S, Eberle C and Foley 
KM. NCCN clinical practice guidelines in oncol-
ogy v.2. J Natl Compr Canc Netw 2009; 7: 436-
473.

[9] Ripamonti CI, Santini D, Maranzano E, Berti M 
and Roila F. Management of cancer pain: 
ESMO clinical practice guidelines. Ann Oncol 
2012; 23 Suppl 7: vii139-154.

[10] Mandema JW, Kaiko RF, Oshlack B, Reder RF 
and Stanski DR. Characterization and valida-
tion of a pharmacokinetic model for controlled-
release oxycodone. Br J Clin Pharmacol 1996; 
42: 747-756.

[11] Schmidthansen M, Bennett MI, Arnold S, 
Bromham N and Hilgart JS. Oxycodone for  
cancer-related pain. Cochrane Database Syst 
Rev 2015; 2: CD003870.

[12] Yu S, Shen W, Yu L, Hou Y, Han J and Richards 
HM. Safety and efficacy of once-daily hydro-
morphone extended-release versus twice-daily 
oxycodone hydrochloride controlled-release in 
chinese patients with cancer pain: a phase 3, 
randomized, double-blind, multicenter study. J 
Pain 2014; 15: 835-844.

[13] Wang JP, Lin WJ, Cui JN and Chen ZG. 
Determination of the quality of life of Chinese 
cancer patients: a trial of EORTCQLQ- 30 in 
China. Acta Psychologica Sinica 2000; 32: 
428-442.

[14] Goodwin PJ, Bruera E and Stockler M. Pain in 
patients with cancer. J Clin Oncol 2014; 32: 
1637-1639.

[15] Bandieri E, Romero M, Ripamonti CI, Artioli F, 
Sichetti D, Fanizza C, Santini D, Cavanna L, 
Melotti B, Conte PF, Roila F, Cascinu S, Bruera 
E, Tognoni G and Luppi M. Randomized trial of 
low-dose Morphine versus weak opioids in 
moderate cancer pain. J Clin Oncol 2016; 34: 
436-442.

[16] Centers For Disease Control And Prevention 
Public Health Service U S Department Of 
Health And Human Services. Guideline for pre-

scribing opioids for chronic pain. J Pain Palliat 
Care Pharmacother 2016; 30: 138-140.

[17] Dale O, Piribauer M, Kaasa S, Moksnes K, 
Knobel H and Klepstad P. A double-blind, ran-
domized, crossover comparison between sin-
gle-dose and double-dose immediate-release 
oral morphine at bedtime in cancer patients. J 
Pain Symptom Manage 2009; 37: 68-76.

[18] Miaskowski C, Dodd MJ, West C, Paul SM, 
Tripathy D, Koo P and Schumacher K. Lack of 
adherence with the analgesic regimen: a sig-
nificant barrier to effective cancer pain man-
agement. J Clin Oncol 2001; 19: 4275-4279.

[19] Komatsu T, Kokubun H, Suzuki A, Takayanagi 
R, Yamada Y, Matoba M and Yago K. Population 
pharmacokinetics of oxycodone in patients 
with cancer-related pain. J Pain Palliat Care 
Pharmacother 2012; 26: 220-225.

[20] Salzman RT, Roberts MS, Wild J, Fabian C, 
Reder RF and Goldenheim PD. Can a con-
trolled-release oral dose form of oxycodone be 
used as readily as an immediate-release form 
for the purpose of titrating to stable pain con-
trol? J Pain Symptom Manage 1999; 18: 271-
279.

[21] Xia XX, Han LL, Deng WY, Li N, Chen XB, Chen 
BB and Luo SX. Clinical observation of cxyco-
done hydrochloride prolonged-release tablets 
in the treatment of severe cancer pain. Journal 
of Chinese Practical Diagnosis and Therapy 
2014; 28: 91-92.

[22] Shen JJ, Pan YF, Zhong LP and QI Q. Com- 
parative study of oxycodone versus morphine 
tablets in dose titration therapy on moderate 
and severe cancer pain. Chinese Journal of 
Postgraduates of Medicine 2016; 39: 1012-
1016.

[23] Ding XY, Tan J, Jin X, Wang B and Sun JT. 
Clinical observation of two kinds of titration 
methods for moderate and severe cancer pain.
Chinese Journal of Pain Medicine 2016; 22: 
794-797.

[24] Bao QD, Yang LL, Sun LL, Zhou LX, Zhang HP 
and Liu M. Application of oxycodone hydrochlo-
ride extended -release tablets in the titration of 
cancer pain. Henan Medical Research 2017; 
26: 19-21.

[25] Silvestri B, Bandieri E, Del Prete S, Ianniello 
GP, Micheletto G, Dambrosio M, Sabbatini G, 
Endrizzi L, Marra A, Aitini E, Calorio A, Garetto 
F, Nastasi G, Piantedosi F, Sidoti V and Spanu 
P. Oxycodone controlled-release as first-choice 
therapy for moderate-to-severe cancer pain in 
Italian patients: results of an open-label, multi-
centre, observational study. Clin Drug Investig 
2008; 28: 399-407.

[26] Baek SK, Shin HW, Choi YJ, Zang DY, Cho DY, 
Ryoo HM, Baek JH, Kim SY and Song HS. 
Noninterventional observational study using 



Titration with controlled-release oxycodone versus immediate-release morphine

2602 Int J Clin Exp Med 2018;11(3):2595-2602

high-dose controlled-release oxycodone (CR 
oxycodone) for cancer pain management in 
outpatient clinics. Pain Medicine 2013; 14: 
1866-1872.

[27] Shi JM, Wang XX, Liu Y, Liu CY and Cao DD. 
Reliability and validity of EORTC QLQ-C30 scale 
in patients with postoperative chemotherapy 
for gastric cancer. Journal of Hebei Medical 
University 2015; 36: 448-451.

[28] Shuleta-Qehaja S, Sterjev Z and Shuturkova L. 
Evaluation of reliability and validity of the 
European organization for research and treat-
ment of cancer quality of life questionnaire 
(EORTC QLQ-C30, Albanian version) among 
breast cancer patients from Kosovo. Patient 
Prefer Adherence 2015; 9: 459-465.


