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Abstract 

Objective

Treatment with prolonged-release oxycodone/naloxone (PR OXN) has been shown to 
improve opioid induced constipation (OIC) in constipated patients. This publication re-
ports on a real-life observational study investigating the efficacy of PR OXN with regard 
to bowel function in patients switching to PR OXN from WHO-step 1, step 2 and step 3 
opioids. 

Methods

Patients with chronic pain experiencing insufficient pain relief and/or unacceptable side 
effects were switched to PR OXN and monitored in this observational study with respect 
to efficacy regarding bowel function and efficacy regarding pain relief in comparison 
with previous analgesic therapy. A patient was considered responder with respect to 
efficacy if this assessment was ‘slightly better’, ‘better’ or ‘much better’ compared with 
previous therapy. Bowel function index, pain intensity, quality of life, laxative medica-
tion use, and safety analgesic were also evaluated.

Results

1,338 patients  (mean (sd ) age 64.3 (14.9), 63% female) were observed for 43 [3-166] days 
(median [range])  during treatment with PR OXN. Overall response rate regarding bowel 
function efficacy was 82.5%.  Patients with symptoms of constipation at study entry 
obtained a clinically relevant improvement of the bowel function index (BFI) within the 
first 2 weeks of PR OXN treatment.  Non-constipated patients at study entry maintained 
normal bowel function despite switching to treatment with the opioid PR OXN. 

Conclusion

In conclusion, treatment with PR OXN results in a significant and clinically relevant 
improvement of bowel function. During the observation of the treatment with PR OXN 
patients reported an improvement of QoL. More interestingly, non-constipated patients 
maintained a normal bowel function, showing prevention of constipation despite the 
use of an opioid.
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Introduction

The prevalence of chronic pain in adults is about 19% in Europe 1. Chronic severe pain, 
has important implications for the individual’s quality of life and is a major public health 
challenge because of the impact on  work performance and the increased use of health-
care services2.  

Strong opioids are a treatment option for pharmacological management of chronic 
moderate to severe pain of malignant and non-malignant origin3-6. However, 30% of 
the patients with malignant pain and 12% with non-malignant pains treated with an 
opioid do not achieve an adequate level of analgesia and/or suffer from intolerable or 
dose-limiting adverse effects7. Opioid-induced constipation (OIC) is the most common 
and most dominant adverse effect of opioid treatment8 affecting up to 80% of patients 
treated with opioids9-11. Opioids contribute to OIC by activation of opioid receptors in 
the gastrointestinal wall leading to reduced motility of the gut and opioids can increase 
circular muscle activity (hence causing cramping pain) at the expense of longitudinal 
muscle. In addition, opioids contribute to OIC by increasing water withdrawal from 
the bowel8-11. OIC negatively impacts the patient’s quality of life12, resulting in a lack of 
compliance in up to one third of the patients10 potentially leading to insufficient pain 
relief. Moreover, OIC can in itself also be a cause for pain; the majority of patients with 
OIC report pain caused by OIC. Pain caused by OIC may result in more discomfort than 
pain caused by the underlying condition 10, 13, 14. In contrast to other opioid-related side 
effects OIC is unlikely to improve over time and most patients do not develop tolerance 
to OIC10, 15-17.

Treatment of OIC comprises general non-pharmacological measures, like dietary 
advices and excercise,  and the treatment with non-specific laxatives like bisacodyl, poly 
ethylene glycol with electrolytes and lactulose. However, about half of all opioid treated 
patients requiring laxatives do not achieve satisfactory relief from OIC, as most used 
laxative treatments for OIC are non-specific and do not target the underlying cause of 
OIC17, 18. Furthermore, laxatives themselves may lead to gastrointestinal adverse events 
and complications17.

Prolonged release oxycodone/naloxone (PR OXN) is a fixed combination of  oxyco-
done/naloxone. When co-administered orally with oxycodone, naloxone counteracts 
OIC by antagonizing opioid receptors in the gastrointestinal wall, while its limited avail-
ability following first pass metabolism ensures its lack of interference on the analgesic 
effect of oxycodone mediated by activation of opioid receptors in the central nervous 
system19. In several randomized controlled trials PR OXN has shown to provide effective 
pain relief, while effectively counteracting OIC20-27. Several prospective, observational 
studies confirmed the efficacy of PR OXN in real-life studies28-30.
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In this real-life observational study, the efficacy of PR OXN regarding bowel function 
was evaluated in patients with severe pain switching from WHO-step 1, step 2 and/or 
step 3 medication to PR OXN due to insufficient pain relief and/or unacceptable side ef-
fects in daily clinical practice in Belgium, taking into account previous used medication 
and constipation status at study entry. 

Methods

Study design and patient population

This publication describes the results of a phase IV, open label, multicenter, prospective, 
observational, real-life study conducted in Belgium between April and December 2011 
approved by the ethical committees of the participating centers. 

The decision to switch to open-label PR OXN preceded the decision to participate in 
the study and written informed consent was obtained before study entry.Adult patients 
with severe pain previously treated with WHO-step1, step 2 and/or step 3 (excluding 
PR OXN) analgesics that had been switched to PR OXN because of insufficient pain 
relief and/or unacceptable side effects on their previous medication were consecutively 
included and treatment with open-label PR OXN as in daily clinical practice was moni-
tored. Unacceptable side effects were defined as side effects that could not be tolerated 
by the patient. Patients were excluded in case of alcohol abuse, a history of active drug 
abuse, use of hypnotics or CNS depressants that might pose a risk of additional CNS 
depression, opioid therapy for opioid addiction, confirmed diagnosis of irritable bowel 
syndrome, evidence of clinically significant GI disease, and abnormalities of the GI tract 
or suffering from diarrhea and/or opioid withdrawal.

At the first baseline visit, patients were switched from their previous analgesic medi-
cation to the most appropriate twice-daily PR OXN dose (5 mg/2.5 mg, 10 mg/5 mg, 20 
mg/10 mg or 40 mg/20 mg) according to the physician’s judgment, taking into account 
that PR OXN is as effective for pain relief as oxycodone. Pain intensity and bowel func-
tion were recorded at the first baseline visit (visit 1) and at two follow-up visits (visit 2 
and 3) during PR OXN treatment as in daily clinical practice. 

Due to the observational real-life study design follow-up of patients was performed 
as in daily practice. In daily practice follow-up of patients during treatment differs per 
physician, therefore no fixed time points were set for the follow-up visits (visit 2 and 
3). For efficacy analyses over time (efficacy regarding pain relief and efficacy regarding 
bowel function) the following intervals were defined; a) 2 ±2 weeks (visits on day 1 -28 
after first visit) b) 6±2 weeks(visits on day 29- 56 after first visit); c) 11±3 weeks(visits day 
57-98) and d) 17±3 weeks(visits day 98-140). For patients with more than one visit in one 
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time period, only the last visit in that period was considered for analysis of the efficacy 
endpoints.

BFI was analyzed at baseline (visit 1) and follow-up visits (visit 2 and 3) as well as over 
time (baseline, 2±2 weeks, 6±2 weeks, 11±3 weeks and 17±3 weeks). Data on laxative 
use, and adverse drug reactions were recorded over the period between visit 1 and 2 at 
visit 2, and over the period between visit 2 and 3, at visit 3. Quality of life was evaluated 
at the first and last study visit per patient (see supplementary table 1 for an overview of 
the study and study schedule). 

Outcome measurements

Outcome measurements included efficacy of PR OXN regarding bowel function com-
pared to the previous analgesic treatment as evaluated by the physician using a 7-point 
ordinal scale (much worse, worse, slightly worse, same, slightly better, better and much 
better) and bowel function was also evaluated with the (Bowel Function Index ([BFI]31, 32; 
Copyright for the BFI is owned by Mundipharma Laboratories GmbH, Switzerland 2002; 
the BFI is subject of European Patent Application Publication No. EP 1 860 988 and cor-
responding patents and applications in other countries). 

For analysis, the 7-point physician evaluation scale was converted to a binary scale, 
where patients were considered responder if their bowel function during PR OXN treat-
ment was evaluated as ‘slightly better’, ‘better’, or ‘much better’.  

The BFI is the arithmetic mean value of the patients’ evaluation on the difficulty of 
bowel movement, feeling of incomplete bowel evacuation and personal judgment of 
constipation during the last 7 days, each scored from 0 (no problem/no difficulty) to 100 
(severe difficulty/problem). A BFI <28,8 is validated as a normal bowel function33 and a 
change in BFI≥ 12  is considered as a clinically relevant change in bowel function31. 

Outcome measurements for pain relief  included the efficacy of PR OXN regarding 
pain relief compared to the previous analgesic treatment as evaluated by the physician 
using a 7-point ordinal scale (much worse, worse, slightly worse, same, slightly better, 
better and much better). Pain relief was also evaluated with the Numeric Rating Scale 
([NRS] from 0 to 10.

For analysis, the 7-point physician evaluation scale was converted to a binary scale, 
where patients were considered responder if their pain relief during PR OXN treatment 
was evaluated as ‘slightly better’, ‘better’, or ‘much better’.  The percentages of patients 
using laxatives or analgesic rescue medication at the follow-up visits were calculated.  
The quality of life of patients was evaluated via the standardized EuroQol (EQ-5D) 
questionnaire with 5 dimensions: mobility, self-care, usual activities, pain/discomfort, 
and anxiety/depression. The total EQ-5D score was calculated using Belgian population 
based tariffs that could range between -0.158 (all criteria scored a value of 3) and 1 

Prolonged release oxycodone and naloxone treatment counteracts opioid induced constipation 5



(perfectly healthy). Additionally, patients assessed their QoL using the EQ-5D VAS (from 
0  to 100, worst to best possible health status), indicating the patient’s self-rated health. 

Ethical considerations

The study was registered with the Federal Agency for Medicinal Products and Health 
Products in Belgium (study code OXN9510) and was registered on clinicaltrials.gov with 
the identifier NCT01983137. The study was conducted in accordance with all applicable 
ethical guidelines and legislations. All patients provided written informed consent 
before inclusion. 

Statistics

All data were analyzed by descriptive statistics and statistical comparisons for all study 
parameters over time and between previous analgesic WHO-step treatments groups 
were performed. Patients were categorized by the previous WHO step group based on 
the highest WHO step group. All efficacy endpoints were analyzed for the full analysis 
(FA) population, defined as all eligible patients who received at least one dose of PR 
OXN and had at least one post-dose evaluation; safety endpoints were analyzed for the 
safety population, defined as all patients who received at least one dose of PR OXN and 
for whom at least one post dose safety assessment was recorded. Additionally, post 
hoc analyses on all efficacy parameters were performed on patients with symptoms of 
constipation (BFI≥28.8, constipated patients) and without symptoms of constipation 
(BFI<28.8, non-constipated patients) at study entry. 

ANOVA and two-sample t-tests were used to compare subgroups at baseline and to 
compare changes from study entry and at last visit in  bowel function (BFI), pain inten-
sity (NRS) and QoL (EQ-5D) between the different subgroups. Categorical variables were 
compared using the Fisher’s exact test. 

Results

Patient population and demographic characteristics

229 general practitioners and 55 specialists screened 1,429 patients experiencing se-
vere pain (272 patients were screened by specialists and 1,157 by GPs),  of whom 1,369 
patients were treated with PR OXN. The safety population consisted of 1,367 patients of 
whom safety evaluations were available. 31 patients were excluded from the full analysis 
population (FA-population) because there were no data available on previous analgesic 
treatment (n=27) or pain NRS score was “0” at study entry (n=2) or follow up data were 
unavailable (n=2), rendering 1,338 patients in the full analysis (FA)-population (Figure 1). 
The vast majority of patients (84.0%) terminated the study conforming to the protocol. 
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Reasons for early study discontinuation were adverse drug reactions (2.1%), insufficient 
effectiveness (1.3%), patients choice (3.4%), other reasons, such as planned surgical 
procedures and interventions (2.8%) and due to the observational nature of the study 
lost to follow-up (6.5%).

Patient demographics and characteristics for the overall population and the analyzed 
subgroups are summarized in Table 1. The mean age of the overall population was 
64.3±14.9 years, and 63% were female. Significantly more constipated patients (defined 
by a BFI>28.8 at study entry) were  older (p<0.001) and of female gender (p=0.039). 
The majority of patients suffered from non-malignant pain (77%), mainly caused by 
osteoarthritis (53%), low back pain (49%) and neuropathic pain (34%) (multiple pain 
indications could be chosen for one patient resulting in a sum >100%). Nearly a quarter 
of the patients (23%) suffered from malignant pain, mainly caused by cancer of lung 
(16%), breast (16%), colon (16%) and prostate (10%). For patients with pain of malignant 
origin the majority suffered pain due to metastatic disease (n=127), 41 suffered from 
advancing disease and 20 suffered from post-treatment/post-operative pain. For 121 
patients no specifications were given. Most malignant as well as non-malignant pain 
patients were treated by their GP (242 and 861 patients, respectively). 

 

Subjects treated (n=1369) 

Excluded from analysis (n=31): 

- No reported history on previous pain 
medication (n=27) 

- Pain NRS score of “0” at study entry (n=2) 
- No efficacy measurement after visit 1 (n=2) 

Safety-population (n=1367) 

2 patients excluded due to 
lack of safety evaluation 

Full Analysis-population  (n=1338) 

- Termination conform protocol (n=1124, 84.0%) 
- Patients’choice (n=45, 3.4%) 
- Other reasons (n=37, 2.8%) 
- Adverse drug reactions (n=28, 2.1%) 
- Insufficient effectiveness (n=17, 1.3%) 
- Lost to follow-up (n= 87, 6.5%) 

Figure 1. Flow diagram of the patients’ disposition
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At the start of PR OXN treatment, 10.6% of patients were previously treated with WHO 
step 1, 46.7% with WHO step 2 and 42.7% with WHO step 3 analgesics. Patients with ma-
lignant pain were more often treated with WHO-step 3 analgesics  than with WHO-step 
1 and WHO-step 2 analgesics (p<0.001). At study entry, the pain score was significantly 
lower in the WHO-step 3 group compared to the other WHO-step groups (p<0.001) and 
pain score of constipated patients was significantly (but not clinically relevant) lower 
compared to non-constipated patients (p=0.002). 

Mean BFI at study entry was high (53.5± 27.9), with significant differences between 
the WHO-step groups (p<0.001). Interestingly, the percentage of constipated patients 
at study entry (BFI>28.8) in the WHO-step 1 group was already 50.4% and this was 
even higher in the WHO-step 2 group and in the WHO-step 3 group (72.8% and 91.4% 
respectively). The overall mean EQ-5D total score at study entry was low 0.26±0.25, 
with statistically significant differences between the WHO-step groups, with the lowest 
scores for the WHO step 2 and WHO step 3 group (0.25 and 0.26 respectively (p=0.005).

Table 1. Demographics and baseline characteristics of patients  (Full Analysis-population)

Previous WHO Step Analgesic Bowel function Total

Step 1
n = 142

Step 2
n = 625

Step 3
n = 571

Non-constipated
n=289

Constipated
n=1,048 N = 1,338

Age in years 
 Mean ± SD 63.0±15.6 63.8±14.9 65.0±14.7 60.8±15.2 65.2±14.7 64.3±14.9

 Gender: %Female  
   (n/N)

57.7%
(82/142)

62.2%
(389/625)

65.3%
(373/571)

57.8%
(167/289)

64.5%
(676/1048)

63.1%
(844/1338)

Type of pain

Malignant %
(n/N)
Non-malignant %
(n/N)

16.4%
(23/140)
83.6%
(117/140)

19.6%
(122/621)
80.4%
(499/621)

28.8%
(164/570)
71.2
(406/570)

17.8%
(51/287)
82.2%
(236/287)

24.7%
(258/1043)
75.3%
(785/1043)

23.2%
(309/1331)
76.8%
(1021/1331)

Bowel Function Index 
(BFI)

Mean ± SD 31.8±26.4 47.7±27.6 65.3±23.0 10.4±9.3 65.4±17.8 53.5±27.9

Pain intensity (NRS)

Mean ± sd 7.3±1.3 7.7±1.1 6.7±2.0 7.6±1.3 7.2±1.7 7.2±1.7

Bowel function 

BFI ≥28.8, %
 (n/N)

50.4%
(71/141)

72.8%
(455/625)

91.4%
(522/571)

n.a n.a.
78.4%
(1048/1337)

EQ-5D Total Score 

Mean ± SD 0.32±0.26 0.25±0.23 0.26±0.26 0.27±0.24 0.26±0.25 0.26±0.25

Reasons for switch

Insufficient effectiveness
Unacceptable side effects

94.5%
17.9%

94.9%
56.9%

50.1%
86.2%

93.8%
33.4%

73.9%
67.7%

78.9%
65.4%
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PR OXN treatment

Overall, patients were followed in the study for mean ± sd 47.8±25.2 days (N=1338) and 
45.5%were followed between 4 to 8 weeks with no significant differences between the 
subgroups.  The mean daily dose of PR OXN increased from 11.6 mg at visit 1 to 15.2 mg 
at last visit in the total group (Table 2). 

The highest dose was prescribed in WHO-step 3 pretreated patients and the mean 
dose of PR OXN was numerically higher for constipated patients at study entry. However, 
there were no statistically significant differences in mean PR OXN dose between the 
three WHO-step subgroups and the two bowel function subgroups. 

Efficacy regarding bowel function

The mean BFI at study entry was 53.5± 27.9 for the overall population (Table 3).  As 
expected BFI at study entry was significantly higher in patients pre-treated with WHO-
step 3 medication (65.3± 23.0, n=571)   compared with WHO-step 1 (31.8± 26.4, n=141) 
and WHO-step 2 (47.7± 27.7, n=625) medication (p<0.001). 

The response rate with respect to bowel function during PR OXN treatment was 82.5% 
at last visit, indicating that bowel function during PR OXN treatment was evaluated as 
‘slightly better’ to ‘much better’ for the majority of patients. Highest response was seen 
in the WHO-step 3 group (89.0%) and lower responses were seen in the WHO-step 2 and 
WHO-step 1 group (81.0% and 63.1% respectively). 

In line with the response rate a significant and clinically relevant decrease (Δ BFI  
(mean± sd)  -28.39 ± 26.45; p<0.0001) in BFI was observed during PR OXN treatment 
compared to previous analgesic treatment between visit 1 and last visit for the overall 
group, with the largest (and clinically relevant) decrease in the WHO-step 3 subgroup 
and the lowest non clinically relevant decrease of 10.5 points in the WHO-step 1 sub-
group (Δ BFI (mean ± sd) -10.5 ± 20.86 for WHO-step 1 group; -24.6 ± 26.20 for WHO-step 
2 group and -36.87 ± 24.78 for WHO-step 3 group). After 6 weeks of PR OXN treatment, 
the mean± sd  BFI values for the overall population, WHO-step 1 and WHO-step 2 groups 

Table 2. Daily dose of the oxycodone component of PR OXN

Previous WHO step analgesic Bowel function Total

Step 1 Step 2 Step 3 Non-constipated Constipated

Daily Oxycodone Dose (mg) Visit 1
Mean ± SD 
(N) 

7.5±5.2
(141)

8.8±7.2 
(622)

15.8±13.3
(565)

8.7±6.9
(287)

12.5±11.4
(1041)

11.6±10.7
(1328)

Daily Oxycodone Dose (mg) Visit 2 
Mean ± SD 
(N) 

8.4±5.3
(140)

10.8±8.1
(622)

18.4±14.6
(557)

9.9±7.5
(284)

14.8±12.6
(1034)

13.7±11.9
(1319)

Daily Oxycodone Dose (mg) Visit 3 
Mean ± SD 
(N)

8.6±5.7
(125)

12.3±10.4
(573)

20.0±16.8
(527)

11.0±8.6
(249)

16.3±14.8 
(975)

15.2±13.9
(1225)
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were below the constipation threshold of 28.8 and around that threshold for the WHO-
step 3 group (30.33±19.48) (Figure 2). 

For patients with constipation at study entry (N=1048; BFI (mean ± sd) 65.40 ± 17.81) 
a significant and clinically relevant decrease (mean -36.40 ± 22.90; p<0.0001) in BFI was 
observed during PR OXN treatment between visit 1 and last visit. Analysis over time 
showed that already in the first 2 weeks of PR OXN treatment a fast and clinically relevant 
BFI reduction was observed (BFI (mean ± sd)   35.99 ± 18.96 (N=690)). After 11 weeks 
PR OXN treatment, the BFI  (mean ± sd) had further decreased to 28.24±18.97 (N=324) 
(Figure 3A). 

For patients without constipation at study entry  (n=289), the mean BFI remained well 
below 28.8 up to 17 weeks of PR OXN treatment (Figure 3A). Table 3 gives the actual 
BFI-values over time.

Laxative use during the study

Despite the high level of constipation at study entry between visit 1 and visit 2 in the 
total population only 31.3% (419/1337 ) of patients used additional laxatives during the 
study and this additional laxative use was significantly higher in patients pretreated 

Table 3. Bowel function (BFI scores) over time per subgroup and overall

Previous WHO step analgesic Bowel Function Total

Bowel function 
(BFI score)

Step 1 
N = 142

Step 2 
N = 625

Step 3 
N = 571

Non-constipated
N=289

Constipated
N=1048

 
N = 1338

Study start (visit 1)

     Mean ± SD
     (N)

31.8±26.5 
(141)

47.7±27.6 
(625)

65.3±23.0 
(571)

10.4±9.3 
(289)

65.4±17.8 
(1048)

53.5±27.9
(1337)

Week 2±2

     Mean ± SD 
     (N)

26.1±20.4 
(106)

27.8±20.5 
(426)

34.5±21.0 
(372)

11.9±15.4
(213)

35.9±18.9 
(690)

30.3±20.9 
(903)

Week 6±2

     Mean ± SD 
     (N)

23.3±20.1 
(86)

24.7±19.6 
(427)

30.3±19.5 
(367)

11.6±15.6 
(168)

30.5±18.9 
(711)

26.9±19.8 
(879)

Week 11±3

     Mean ± SD 
     (N)

22.4±16.5 
(31)

21.2±17.0 
(198)

28.8±20.9 
(173)

9.3±9.6 
(78)

28.2±18.9 
(324)

24.6±19.1 
(402)

Week 17±3

     Mean ± SD 
     (N)

11.3±14.9 
(5)

26.9±26.2 
(22)

31.7±23.1 
(26)

13.6±29.5 
(11)

31.5±21.5 
(42)

27.8±24.2 
(53)

Study End (Last visit)

     Mean ± SD 
     (N)

21.6±18.9 
(141) 

23.0±19.0 
(625)

28.4±19.9 
(571)

10.7±16.7
(288)

28.2±19.7 
(1048)

25.2±19.6 
(1337)
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with WHO-step 3 medication (41.7%, 238/571) compared with patients pretreated with 
WHO-step 1 medication (20.4%, 29/241) and WHO-step 2 medication (24.3% 152/625; 
p<0.001). The percentage of patients using laxatives did not change significantly during 
the study for the WHO-step groups. 

Looking at constipated patients versus non-constipated patients at study entry laxa-
tive use during the study was significantly higher in constipated than non-constipated 
patients (36.9% (387/1048) vs. 11.1% (32/289) respectively, p<0.001). Despite treatment 
with PR OXN, laxative use between visit 1 and visit 2 versus laxative use between visit 
2 and visit 3 did not change significantly for non-constipated patients at study entry 
(10.1% to 9.1%), which is in line with the stable BFI. For patients with  constipation  at 
study entry a numerical but not statistically significant decrease in laxative use was seen 
(35.5% to 28.6%), which is in line with the improvement seen in the BFI (Figure 3B).
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Figure 2. Bowel function measured by  BFI over time for patients in WHO-step 1, WHO-step 2 and the WHO-
step 3 groups (Full analysis-population)
Dashed line and closed diamonds represent the WHO-step 1 group, solid line and open squares represent  
the WHO-step 2 group and the dotted line  and open triangles represent the WHO-step 3 group. The dotted 
line at BFI 28,8 represents the cut-off for constipation. Error bars represent the 95% confidence interval of 
the mean BFI. Patient numbers at weeks 0, 2, 6 and 11 are listed below the graph. 
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Figure 3A. Bowel function measured by  BFI over time for constipated and non-constipated patients (FA 
population)
Dotted line and closed diamonds represent non-constipated patients (BFI<28.8) and the solid line and 
open squares represent constipated patients (BFI≥28.8). The line at BFI 28,8 represents the cut-off value 
between constipated and non-constipated patients. Error bars represent the 95% confidence interval of 
the mean BFI. Patient numbers at weeks 0, 2, 6 and 11 are listed below the graph.
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Figure 3B. Bowel function measured by  BFI per visit and laxative use for constipated patients and non-
constipated patients (Full analysis population)
Dotted line and closed diamonds represents non-constipated patients (BFI<28.8) and the solid line and 
open squares represents constipated patients (BFI≥28.8). The line at BFI 28 represents the cut-off value 
between constipated and non-constipated patients. Error bars represent the 95% confidence interval of 
the mean BFI. Solid filled black bars represent the percentage of non-constipated patients using laxatives 
between visit 1 and 2 (29/288 (10.1%)) and between visit 2 and 3 (23/253 (9.1%)). Open bars represent the 
percentage of constipated patients using laxatives between visit 1 and 2 (372/1,048 (35.5%)) and between 
visit 2 and 3 (281/981 (28.6%)). Patient numbers at visit 1, 2 and 3 are listed below the graph.

12 Erasmus Medical Center Rotterdam



Efficacy regarding pain relief

The response rate regarding pain relief at last visit after PR OXN treatment was 84.5%, 
indicating that analgesic efficacy of PR OXN treatment was evaluated as ‘slightly better’, 
‘better’ or ‘much better’ compared to the previous analgesic medication for the majority 
of patients. As expected responses were high in all groups, with a significantly lower 
response rate in the  WHO-step 3 group (77.1%, p<0.001) compared with response rates 
of 91.5% and 89.8% in the WHO-step 1 and WHO-step 2 groups respectively. Looking 
more closely at subjects with and without constipation, at visit 2 and visit 3, response 
was significantly higher in the non-constipated subgroup (85.8% at visit 2 and 92.1% at 
visit 3) than in the constipated subgroup at visit 2 and visit 3 (80.2 (p=0.033) and 85.7% 
(p=0.006) respectively).

Table 4 gives the actual pain intensity scores over time. 

Quality of life 

Patients reported that during treatment with PR OXN all aspects of quality of life (QoL) 
improved, resulting in a significant increase of 0.31± 0.26 (95% CI [0.30,0.32]) in the EQ-
D5  score from first to last visit. QoL improved significantly in all three WHO-step groups 

Table 4. Pain intensity scores over time per subgroup and overall.

Previous WHO step analgesic Bowel Function Total

Pain intensity score 
(NRS)

Step 1 
N = 142

Step 2 
N = 625

Step 3 
N = 571

Non-constipated
N=289

Constipated
N=1048

 
N = 1338

Study start (visit 1)

     Mean ± SD
     (N)

7.3±1.3
(141)

7.7±1.1
(625)

6.7±2.0
(571)

7.6±1.3
(289)

7.2±1.7
(1048)

7.2±1.7
(1337)

Week 2±2

     Mean ± SD 
     (N)

4.3±2.1
(106)

4.7±1.9
(426)

4.7±2.0
(372)

4.2±2.1
(213)

4.8±1.8
(690)

4.7±1.9
(904)

Week 6±2

     Mean ± SD 
     (N)

3.9±2.1
(86)

4.0±1.9
(427)

4.2±1.7
(368)

3.7±2.0
(168)

4.2±1.8
(712)

4.1±1.8
(881)

Week 11±3

     Mean ± SD 
     (N)

4.2±2.4
(31)

3.5±1.6
(198)

4.3±1.9
(173)

3.4±1.8
(78)

4.0±1.8
(324)

3.9±1.8
(402)

Week 17±3

     Mean ± SD 
     (N)

5.4±0.9
(5)

3.4±1.5
(22)

4.3±1.6
(26)

4.5±1.6
(11)

4.0±1.6
(42)

4.1±1.6
(53)

Study End (Last visit)

     Mean ± SD 
     (N)

3.8±2.2
(141)

3.7±1.9
(625)

4.1±1.9
(571)

3.5±2.1
(288)

4.0±1.9
(1048)

3.9±1.9
(1337)
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with a significantly larger increase in both WHO-step 1 and WHO-step 2 groups (both 
0.34±0.26) compared to the WHO-step 3 group (0.27±0.26; p< 0.0001). 

Similarly, the self-reported EQ-5D VAS health scores showed an increase of 16.5 ± 26.8 
(95% CI 15.0,18.0) between the first (41.2±22.0) and last visit (58.2±21.7). The improve-
ment was significantly larger for the WHO-step 2 group (19.6 ± 27.5) compared to the 
WHO-step 1 group (17.4 ± 27.0) and the WHO-step 3 group (13.0 ± 25.5; p = 0.0002). 

QoL also improved significantly in both bowel function  groups, with a statistically 
significant larger increase in non-constipated patients (0.38±0.27) versus constipated 
patients (0.29±0.25; p<0.0001). No statistically significant differences are seen in changes 
from baseline to last visit in EQ-5D Vas health scores between non-constipated (18.2 ± 
32.0) and constipated groups (16.1 ± 25.3).

Safety

Overall, 4.8% of the patients in the safety population reported at least one adverse drug 
reaction (ADR) during OXN treatment (77 ADRs reported by 66 out of 1369 patients). 
The most frequently reported ADRs were nausea (1.2%), constipation (0.9%), drowsiness 
(0.5%), vertigo/dizziness (0.5%) and somnolence (0.3%). Most ADRs documented as 
mild (36.9%) or moderate (44.6%) mainly affecting the gastrointestinal system and the 
central nervous system (Table 5). 

Twelve ADR (18.5%) were severe and mainly affected the gastrointestinal system 
(nausea and constipation). No additional ADR compared to the ADR mentioned in the 

Table 5.  Number of patients with at least one adverse drug reaction, severity and relation to study medica-
tion of reported adverse drug reactions (safety population)

Total 
N = 1369

Any Adverse Drug Reaction        4.8%  (66/1369)

Maximal ADR Severity Reported, % (n/N)

   Mild 36.9%  (24/65)

   Moderate 44.6%  (29/65)

   Severe 18.5%  (12/65)

   Missing 1

Maximal ADR Relation Reported, % (n/N)

   Not related 3.3%   (2/60)

   Possibly related 28.3%  (17/60)

   Probably related 51.7%  (31/60)

   Definitely related 16.7%  (10/60)

   Missing 6

ADR, adverse drug reaction
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SmPC were reported. No serious ADRs were documented. Twenty-eight patients (2.2 
%) reported stopping the study because of an adverse drug reaction. The incidence of 
drug related adverse events was comparable between analgesic pretreatment-groups 
(WHO-step 1, WHO-step 2 and WHO-step 3) as well as between constipated and non-
constipated patients.

Discussion

The present study showed that the majority of patients in the total population (78.4%)  
and in all WHO-step groups experienced symptoms of constipation as defined by a 
BFI≥28.8 (50.4%, 72.8% and 91.4% for WHO-step 1, WHO-step 2 and WHO-step 3 respec-
tively)33. It was shown that significantly more patients with symptoms of constipation at 
study entry were older and of female gender, both factors that are known to be associated 
with constipation and patients with pain are less mobile which could also have contrib-
uted to constipation9-11. Moreover, it is possible that there is a bias in the percentage of 
constipated patients in this observation as in Belgium PR OXN was marketed especially 
for patients with a BFI above 30. Also in literature it has been demonstrated that treat-
ment with  WHO-step 1 and WHO-step 2 analgesics, like NSAIDs, codeine and tramadol 
are strongly associated with occurrence of constipation. This might have contributed to 
the high percentage of constipated patients in the WHO-step 1 and WHO-step 2 groups, 
together with the other factors that are associated with constipation that are present in 
the study population34-37. 

Already after 2 weeks of PR OXN treatment a clinically relevant improvement of bowel 
function (defined by a reduction in BFI of 12 points or more) was observed in the overall 
population and in the WHO-step 2 and WHO-step 3 groups. Mean BFI dropped below 
28.8 after 6 weeks of PR OXN treatment for the overall population and the WHO-step 1 
and WHO-step 2 groups. In the WHO-step 3 group mean BFI reached 28.8 after 11 weeks 
of PR OXN treatment. The observed reduction in BFI for all groups was maintained over 
time. These results indicate that during the observation bowel function can restore over 
time irrespective of the previous analgesic treatment, despite initiation of the opioid PR 
OXN. The reduction in BFI is in line with reduction of BFI reported in previous observa-
tional studies with PR OXN for patients with neuropathic pain28, constipated patients 
with non-malignant pain29 and patients with severe pain30.  In this observation also 
patients switching from WHO-step 1 and WHO-step 2 medication, as well as patients 
without constipation at start of the observation were included, which is in contrast 
to previous studies, in which patients already experienced OIC or were switched from 
WHO-step 3 medication to PR OXN.
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When looking more closely at constipated patients at study entry (irrespective of pre-
vious analgesic treatment), it was shown that treatment with PR OXN led to a clinically 
relevant improved bowel function already in the first two weeks of PR OXN treatment 
and the improvement was maintained  over time. After 17 weeks, BFI was close to the 
threshold of 28.8 showing that bowel function was almost restored to normal values de-
spite the treatment with the opioid PR OXN. Interestingly, for patients not constipated at 
study entry the BFI remained below 28.8 even during PR OXN treatment up to 17 weeks. 
This indicates that treating pain adequately with strong opioids in non-constipated 
patients normal bowel function is maintained despite the initiation of the opioid PR 
OXN, even in patients stepping-up from non-opioid treatment. This study adds to the 
evidence found in previous studies with PR OXN which have also shown that switch-
ing non-constipated patients to PR OXN maintained their bowel function in a more 
controlled study setting (one clinical trial and one prospective open-label study with a 
blinded endpoint)38, 39. 

Importantly, the reduction in BFI cannot be explained by increased use of laxatives. 
The percentage of patients using laxatives at subsequent visits in the overall population 
and all subgroups remains stable indicating that the clinically relevant improvement in 
bowel function during PR OXN treatment cannot be attributed to an increased use of 
laxatives. This adds to the evidence that PR OXN is a pathophysiological treatment  for 
OIC targeting the underlying cause of OIC and not a symptomatic treatment for OIC as 
is the case with laxatives40, 41. These results suggest that for patients with pre-existing 
risk-factors for constipation (like older age, female gender and immobility) as well as 
for patients with pre-existing symptoms of constipation, PR OXN might be a valuable 
option to treat severe pain, whilst maintaining or even restoring normal bowel function.

In Belgium patients have a co-payment for laxatives which could have led to a lower 
level of patients using laxatives at start of the observation. The percentage of patients 
using laxatives during the observation is also low, 31.3% of patients used laxatives 
during the observation. PR OXN has been shown to improve and prevent symptoms of 
constipation with reduced laxative use compared with prolonged release oxycodone. 
Treatment with PR OXN and co-payment for laxatives in Belgium might have led to the 
low level of laxative use in this observation.   

This study also showed that pain relief during PR OXN treatment was “slightly better”, 
“better” or “much better” for the vast majority of patients with severe pain as compared 
to the previous analgesic treatment. Response rate with respect to pain relief (propor-
tion of patients with pain relief that was “slightly better”, “better” or “much better”) was 
significantly lower in WHO-step 3 pretreated patients (77.1%) compared with WHO-step 
1 and WHO-step 2 pretreated patients (91.5% and 89.9%, respectively). This was as 
expected since treatment was stepped-up for patients pretreated with WHO-step 1 and 
or WHO-step 2 analgesics to a WHO-step 3 analgesic. Counter-intuitively, there were no 
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significant differences in mean PR OXN dose between the subgroups, which might con-
tribute to a lower efficacy for pain relief in the WHO-step 3 subgroup. Patients pretreated 
with WHO-step 3 analgesics treatment were switched to another WHO-step 3 analgesic 
with the addition of naloxone and all randomized clinical trials and observational trials so 
far have shown that the addition of naloxone to oxycodone did not influence pain relief 
compared with oxycodone 20-27. As the majority of patients in the WHO-step 3 pretreated 
group were switched to PR OXN due to side effects of the WHO-step 3 pretreatment 
(86.2%), physicians might have been more conservative in titrating the PR OXN dose. 

We observed that there was a small but significant difference in pain relief during PR 
OXN treatment when looking at constipated versus non-constipated patients at study 
entry favoring non-constipated patients. This might be explained by the fact that 49.8% 
of constipated patients were pretreated with WHO-step 3 medication and these WHO-
step 3 pretreated patients had a significantly lower response rate with respect to pain 
relief (77.1%) compared with WHO-step 1 and WHO-step 2 pretreated patients (91.5% 
and 89.8% respectively). Logistic regression analyses with adjustment for age, gender, 
type of pain and constipation level, showed that the previously used WHO step analgesic 
is a statistically significant predictor for response to pain relief at last visit. 

In the present observational study, patients reported a significant increase in their 
self-perception of quality of life compared to previous analgesic treatment. The im-
provement in QoL was significantly higher in patients previously treated with WHO-step 
1 and 2 analgesics. This might be expected taking into account that patients previously 
treated with WHO-step 3 analgesics had significantly less pain relief during the study 
compared to the other WHO-step subgroups. Improvement in QoL also significantly 
improved in constipated patients and non-constipated patients, with the improvement 
being significantly higher in non-constipated patients compared with constipated 
patients. 

However, both the significant increase in pain relief and the significant decrease in 
OIC could have contributed to the increase in QoL in this study. It has been consistently 
reported that pain has an inverse correlation between the extent of its relief and the 
associated QoL42 and that OIC has a negative impacts on QoL too1, 10, 12. 

Unfortunately, with the current study design it is not possible to distinguish between 
the contribution of improved bowel function and pain relief to the improvement of QoL. 
Further studies are warranted to investigate the impact of OIC on QoL of pain patients 
taking into account their level of pain control as well as pain medication used. 

The nature of the adverse drug reactions reported during the study are among those 
documented for oxycodone/naloxone as outlined in the SmPC. The incidence of drug 
related adverse events was comparable between subgroups of patients. The frequency 
of ADR reported in this study are lower than reported in the SmPC. Despite the fact 
that at each study visit the physicians had to actively answer a question about the oc-
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currence of adverse drug reactions in the period before the study visit as a reminder to 
report all ADRs, we suspect that there is under reporting of ADRs. Unfortunately, this 
is a well-known and common problem, especially in observational studies43. Moreover, 
the adverse drug reaction profile seen with oxycodone/naloxone is very similar to the 
profile of oxycodone and oxycodone is a well-known compound to physicians. Therefore 
the expectations of the physician regarding ADRs with oxycodone/naloxone might have 
also led to underreporting of ADRs in this observation.  

Limitations of the present study include its prospective observational open-label de-
sign and the lack of a control arm not using PR OXN. However, the strict in- and exclusion 
criteria seen in randomized controlled clinical trials were not used in this real-life non-
interventional prospective observational study, resulting in findings that are applicable 
to real-life patient populations.

Conclusions

The results of this real-life non-interventional prospective observational study per-
formed in daily clinical practice in Belgium show thatpatients with severe pain report a 
significant and clinically relevant improvement of bowel function as well as an improve-
ment of QoL compared to the previous WHO analgesic treatment during PR OXN treat-
ment. The majority of patients (84.5%) with severe pain switching from their preceding 
analgesic treatment to PR OXN indicate the efficacy of PR OXN regarding pain relief as 
‘slightly better’, ‘better’ or ‘much better’ compared to the previous analgesic medication 
at last visit. 

More interesting, constipated subjects showed a significant and clinically relevant im-
provement in bowel function(BFI) over time, while laxative use numerically decreased. 

In non-constipated subjects, the BFI remains well below the threshold value for nor-
mal bowel function (28.8) whilst laxative use remains low (~10%), showing a prevention 
of constipation despite the use of an opioid. This confirms that treatment with PR OXN 
improves bowel function in constipated subjects and might maintain bowel function in 
non-constipated patients even during treatment with opioid analgesics, reflecting the  
local action of opioids in the gut and the pathophysiological action of naloxone (in PR 
OXN) on bowel function. 

All adverse drug reactions observed were well-known opioid-related AEs raising no 
additional safety concerns. 
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Supplementary figures

PR OXN treatment

Supplementary Figure 1. Study diagram and outline of study procedures
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