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INTRODUCTION

The use of opioid analgesics 
has expanded significantly 
worldwide in patients with 
cancer-related and non-cancer 
pain. While the efficacy of such 
therapeutic approach has highly 
improved the treatment of pain, 
the trend has raised concerns 
about possible dependency 
from opioids and about the 
management of their adverse 
effects. Opioid prescription rates 
have significantly risen over the 
past two decades [1-3]. About 
4–5% of the population in the 
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Abstract

Background & Aims: The use of opioids has expanded significantly worldwide in patients with cancer-related 
pain. Therefore, opioid-induced constipation (OIC) is emerging as one of the most frequent and distressing 
gastrointestinal side effects. Despite the high prevalence, OIC is frequently underdiagnosed and inadequately 
managed, with critical effects on the quality of life of patients. 
Methods: The present study assessed the real-life prevalence of opioid use and OIC in 316 consecutive cancer 
patients hospitalized in an Internal Medicine ward and evaluated the outcomes following PEG or naldemedine 
during hospitalization. When OIC was diagnosed (Rome IV criteria), all patients underwent polyethylene 
glycol (PEG). Naldemedine was subsequently administered in refractory OIC. 
Results: A total of 82 patients (26% of admissions) were assuming opioids for cancer pain, with constipation 
diagnosed in 62% and 24% of patients with or without opioid treatment, respectively. The risk of OIC was 
higher during combined opioids than in monotherapy, and fentanyl was associated with the highest OIC 
prevalence. Among patients with OIC, 47% responded to polyethylene glycol (PEG), whereas 52.9% started 
naldemedine 200 micrograms/day for a refractory OIC, with subsequent improvement in 59.3% of cases.
Conclusions: The prevalence of opioid use and OIC is relevant among hospitalized cancer patients. The 
systematic adoption of standardized diagnostic tools can improve recognition and the clinical management 
in patients with OIC, in particular in case of refractory OIC. It is essential to increase awareness on this 
condition and to implement management pathways based on existing guidelines.

Key words: opioids – opioid-induced constipation – OIC – laxatives – naldemedine – polyethylene glycol.

Abbreviations: AGA: American Gastroenterological Association; ENS: enteric nervous system; OIC: opioid-
induced constipation; PAMORA: peripherally acting µ-opioid receptor antagonist; PEG: polyethylene glycol; 
VAS: visual analogue scale.

US receives opioid prescriptions mainly for non-cancer pain. 
This figure may be higher when accounting for non-medical 
use [4, 5]. In Europe, particularly in Western and Northern 
Europe, opioid consumption has also increased and surged by 
40% in the period from late 1990s to mid-2010s [6]. Similar 
rising trends of opioid use, albeit at a lower level, have been 
reported in Italy [6, 7]. The progressive increase in the use of 
opioids has been linked, at least in part, to the progressive aging 
of the population which lead, in turn, to increased incidence 
of chronic diseases and cancer requiring pain management. 

At the level of the gastrointestinal tract, opioids generate 
side effects mainly due to their binding μ, κ, δ receptors, largely 
expressed in the enteric nervous system (ENS). In particular, 
the stomach and the small intestine host κ-receptors while the 
small intestine and the proximal colon host μ-receptors [1]. As 
a consequence, opioids use frequently impairs the gut motility, 
decreases the gut secretion, and increases the anal sphincter 
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pressure, finally leading to symptoms as nausea, vomiting, 
gastroesophageal reflux, and opioid-induced constipation 
(OIC). Opioid-induced constipation is the most common 
opioid-induced side effect, which dominates the clinical 
scenario due to its disabling power [8, 9]. 

According to Rome IV criteria [10] OIC is defined as 
the new onset or worsening of constipation symptoms 
following the initiation, modification, or dose escalation of 
opioid therapy. The condition is characterized by fewer than 
three spontaneous bowel movements per week, sensation of 
incomplete evacuation, and/or feelings of anorectal blockage 
or obstruction.

The prevalence of OIC ranges from 40 to 80% in Europe 
[11]. In a recent, large European multicentre study, the 
prevalence of OIC among cancer patients reached 59.5% [12]. 
Despite the high prevalence, OIC remains underdiagnosed 
and undertreated. According to current guidelines [1, 11, 
13], OIC first-line treatment includes enemas, laxatives, and 
other agents capable of softening and compacting stool to 
facilitate evacuation. Recently, treatment with peripherally 
acting µ-opioid receptor antagonists (PAMORAs) as 
methylnaltrexone, naloxegol, and naldemedine, has allowed 
the possibility of a tailored approach in the management of 
OIC [13-16].

These antagonists selectively block opioid receptors at a 
gastrointestinal level, leading to a restored gut motility. Of 
note, this goal is reached while preserving central analgesic 
efficacy, due to specific pharmacological properties (i.e., 
high polarity, large molecular size, low lipid solubility) able 
to prevent crossing of the blood–brain barrier at therapeutic 
doses [17-20].

Naldemedine, in particular, has been recommended by the 
American Gastroenterological Association (AGA) guidelines 
due to evidence quality [13]. This molecule antagonizes, along 
the gastrointestinal tract, not only µ-receptors but also κ- and 
δ-opioid receptors [21], with a clinical efficacy convincingly 
demonstrated in randomized controlled trials [8, 22].

The aim of the present study was to assess the real-life 
prevalence of opioid use and OIC in a cohort of patients with 
cancer hospitalized in an Internal Medicine Unit in Italy, and 
to evaluate the clinical outcomes following common laxatives 
or naldemedine therapy during hospitalization. 

METHODS

Enrolled in the study were all adult patients (age >18 yrs) 
with an established diagnosis of cancer, consecutively admitted 
to the unit of Internal Medicine at the academic Hospital 
Policlinico of Bari (southern Italy), from January 1, 2023 to 
June 30, 2025. Cancer pain was quantified by a visual analogue 
scale (VAS), with a severity score ranging from 0 (absence of 
pain) to 100 (the most severe perceivable pain). 

The opioid therapy was started based on the VAS score, 
according to the AIOM guidelines 2021 on oncologic pain 
therapy. Opioid induced constipation was diagnosed according 
the Rome IV criteria integrated by the Bristol stool scale, i.e., 
the diagnostic  visual medical  tool designed to classify the 
form of human faeces into seven categories ranging from type 
1 (separate hard lumps, like nuts difficult to pass) to type 7 

(watery, no solid pieces, entirely liquid, diarrhea) [23-26]. Type 
1-2 are regarded as typical of constipation [13, 27].

Patients with OIC started therapy with polyethylene 
glycol (PEG) on the day of OIC diagnosis in the ward or as 
soon as opioid therapy was started in the ward, according to 
guidelines [11, 13]. Treatment with PAMORA naldemedine 
(200 micrograms orally once daily) was started in all patients 
if lack of response was confirmed after three consecutive days 
of laxative treatment and if the Bowel Function Index reached 
a score of ≥30 in patients with previous or current use of first-
line interventions (laxatives, stool softeners, bulk agents) [13]. 
The choice of Naldemedine (Rizmoic®, Shionogi & Co., Ltd., 
Japan),  depended on the local availability of the molecule at 
our hospital. Responders to treatment were considered patients 
achieving ≥3 spontaneous bowel movements per week, and 
this information was collected after one week after starting 
naldemedine or, after one week and anyway before discharge. 
In patients with a diagnosed OIC, a simple, straightforward 
and fast measure of impact of therapy on quality of life with 
respect to bowel habits was calculated by VAS ranging from 
0 (no improvement at all, feeling very bad) to 100 mm (very 
consistent improvement, feeling very well) [28] at diagnosis 
and before discharge.

The study protocol was conducted in strict accordance with 
the ethical principles outlined in the Declaration of Helsinki 
(1975 and subsequent revisions). Formal approval was granted 
by the local Ethics Committee (n. 1860/CEL date 09.09.24). 

Statistical Analysis
We calculated frequencies of categorical variables, means, 

and standard errors of continuous variables. The Chi-squared 
test (proportions) or the Student’s t-test were employed to 
evaluate differences between subgroups, as appropriate. 
Logistic regression models were employed to estimate the risk 
of constipation in specific subgroups of patients. Results were 
considered significant when the p value was <0.05.

RESULTS

We observed a total of 316 consecutive patients admitted 
with the diagnosis of cancer (mean age 73.1±12.2 years, 49% 
female). The prevalence of different cancer types in the enrolled 
cohort is depicted in Table I.

Table I. Prevalence of cancer localization in a 
cohort of 316 consecutive patients

Type of cancer n, (%)

Hematological 55 (17.4)

Urogenital tract 45 (14.2)

Gastrointestinal tract 45 (14.2)

Lung 44 (13.9)

Liver 35 (11.1)

Breast 29 (9.2)

Pancreas 20 (6.3)

Other sites 28 (8.9)

Multiple cancer types 15 (4.7)

Total 316
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Overall, 82 patients (26.0%) were on opioid therapy due to 
cancer-related pain. The route of administration of opioids was 
either as monotherapy (n=57, 69.5%), i.e., transdermal (n=32), 
oral (n=17) or intravenous (n=8), as dual therapy (n=20, 24.4%) 
or triple therapy (n=5, 6.1%). Most used opioids were fentanyl, at 
a dose range of 12.5-200 ug/h, morphine at a dose range of 5-100 
mg, buprenorphine at a dose range of 5-10 ug/h, oxycodone at a 
dose range of 5-40 mg, and tramadol at a dose range of 50-200 mg.

In total, 154 patients had metastasis, compared to 162 
patients without metastasis. The risk of receiving opioid 
therapy for cancer pain was significantly higher in patients with 
metastasis than in those without metastasis (n=66, 42.9% vs. 
n=16, 9.9%; OR=6.84; 95%CI: 3.73–12.56; p<0.0001, Fig. 1). 

Fig. 1. Prevalence of opioid therapy in cancer patients without or 
with metastasis.

In total, 108 patients out of 316 patients with cancer 
developed constipation. The constipation rate was significantly 
higher in patients on opioid therapy, than in patients without 
opioid therapy (n=51, 62.3% vs. n=57, 24.3%, respectively, χ² = 
37.28; p=1.0 × 10–⁹, Fig. 2). In addition, the occurrence of OIC 
was 54% in patients on monotherapy (n=30), and 78% in those 
on combination therapy with 2 or more opioids (n=21, p<0.05). 

Fig. 2. Prevalence of constipation in patients with or without opioid 
treatment.

The occurrence of constipation was comparable among 
patients receiving transdermal, oral or intravenous opioids 
(data not shown). Results from logistic regression models 
confirmed an increased risk of OIC in patients with opioid 
monotherapy, as compared to those without opioid therapy 
(OR=3.58; 95%CI: 1.96–6.56; p<0.001). The risk further 
increased in patients on combined therapies (OR=10.87; 
95%CI: 4.18–28.25; p<0.001, Fig. 3).

Fig. 3. Risk of OIC in cancer patients without opioid therapy, on opioid 
monotherapy or during combined therapy with multiple opioids, 
assessed by logistic regression analysis. Values represent OR and 95% 
CIs. Models were adjusted according to age and gender as covariates.

When different types of opioids were considered, the use of 
fentanyl was linked with the highest prevalence of constipation, 
as compared with all other opioids (73% vs 47%; χ²=5.50; 
p=0.019). 

Among 51 patients with OIC, 24 (47.0%) patients were 
responders to osmotic PEG or any other laxative, whereas 
27 (53.0%) developed refractory OIC and started oral 
naldemedine. 

Responders to naldemedine during the whole duration of 
hospital stay were 16 out of 27 cases (59.3%), who reported 
mean weekly evacuations increasing from 1.5±0.1 to 3.4±0.2 
(p=0.00001). The VAS for quality of life increased from 
24.6±1.15 mm to 60.3±4.0 mm (p=0.00001) (Fig. 4A).

In the subgroup of nonresponders (n=11, 40.7%), the 
weekly evacuations did not change and ranged from 1.5± 0.17 
to 1.8±0.13 (p=ns). In accord, VAS for quality of life did not 
change (from 23.7±1.4 mm to 25.3±1.3 mm, p=ns) (Fig. 4 B).

Fig. 4. A). Changes in weekly evacuations in the group of responders 
(n=16) and non-responders (n=11) to laxative therapy with 
naldemedine on the top of first-line laxative therapy (i.e., mainly 
polyethylene glycol). B)Changes in visuals analogue scale (VAS) for 
general quality of life (QoL) in the group of responders (n=16) and 
non-responders (n=11) to laxative therapy with naldemedine on the 
top of first-line laxative therapy (i.e., mainly polyethylene glycol).
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With naldemedine, side effects such as abdominal 
pain or diarrhoea were not recorded. All patients tolerated 
naldemedine treatment.

DISCUSSION

Constipation is a common and often undertreated adverse 
effect of opioid therapy, and becomes a condition leading to a 
decreased quality of life [29]. To confirm this possibility also 
in the setting of a large referral hospital and internal medicine 
ward, we investigated the real-life prevalence of OIC among 
inpatients consecutively admitted for cancer. 

The prevalence of OIC upon hospitalization was 62%, a 
figure consistent with the international estimates reporting 
a frequency of 40–80% in patients receiving chronic opioid 
therapy [11, 13]. 

Our finding must be interpreted on the background of 
specific organizational features of a large referral regional 
hospital, where all units of internal medicine are prepared 
to admit virtually 100% of patients directly from Emergency 
Department, including a large number of oncology patients. In 
this respect, the high prevalence of OIC observed in this study 
highlights the need of a close monitoring of opioid-treated 
subjects also in a non-oncology setting. 

Available data about the link between the type of opioid 
administered and the risk of developing constipation are scarce 
and conflicting [30]. Our results show that patients receiving 
fentanyl had a significantly higher risk of OIC, as compared to 
those treated with other opioids, confirming that the type of 
opioid plays a crucial role in the pathogenesis of OIC through 
differential activation of enteric μ-opioid receptors. Fentanyl is 
a synthetic opioid, a pure μ-receptor agonist, and has analgesic 
power 75–100 times greater than morphine. The analgesic 
power of opioids depends on their ability to bind to the 
μ-receptor. This could explain its higher effect on constipation. 

Most studies indicate that oral opioid formulations are 
more frequently associated with constipation than transdermal 
routes, perhaps due to a direct effect on intestinal μ-receptors 
[31]. Nevertheless, one study highlights that the evidence 
remains heterogeneous, influenced by the definition of 
constipation adopted, the specific opioid molecule, the dosage, 
and the clinical context in which the drug is used [32]. In 
our study, the administration routes (oral, transdermal, or 
intravenous) have not impacted on OIC incidence, which was 
rather determined by the number of opioid drugs administered, 
since combination therapy induced constipation in 78% of 
patients, while monotherapy in 54% (vs only 24% in non-
opioid therapy). Cumulative exposure would indeed drive OIC 
risk as well as pharmacodynamics. These findings are in line 
with previous guideline recommendations emphasizing dose 
minimization and individualized opioid titration to reduce the 
risk of bowel dysfunction.

According to the AGA guidelines, the management of OIC 
should follow a stepwise approach starting with lifestyle and 
dietary adjustments, followed by conventional laxatives such 
as osmotic (PEG, lactulose) and stimulant agents (bisacodyl, 
senna) as first-line therapy. Only when these measures fail, 
PAMORAs like naldemedine, naloxegol, or methylnaltrexone, 
should be introduced. In this respect, evidence-based 

guidelines favour naldemedine over other PAMORA and non-
PAMORA treatments [11, 13].

In the present study, 53.0% of patients with OIC received 
naldemedine for refractory OIC, and a significant improvement 
was recorded in 59.3% of them. Such improvement existed 
along with a general improved wellbeing, as assessed by VAS.

The AGA issued a strong recommendation for naldemedine 
as the preferred PAMORA for laxative-refractory OIC, 
supported by high-quality evidence.

The efficacy and safety of naldemedine in OIC have been 
well established through randomized controlled trials, which 
demonstrated significant increases in spontaneous bowel 
movements and improvement in stool consistency, straining, 
and quality of life [8]. A recent Italian expert consensus [11] has 
advocated for early patient education, prophylactic prescription 
of laxatives at opioid initiation, and prompt escalation to 
PAMORAs in case of an inadequate response.

Notably, in our cohort, opioids have been mostly prescribed 
in metastatic patients-shighlighting the clinical relevance 
of OIC in advanced cancer care. These findings reinforce 
the need to integrate the management of constipation into 
comprehensive pain control protocols, for improving the 
quality of life in terminally patients. 

The Italian ECHO-OIC initiative also emphasizes that 
OIC management should be a shared responsibility among 
oncologists, internists, palliative care physicians, and primary 
care providers. The implementation of multidisciplinary 
pathways could optimize clinical outcomes and reduce the 
burden of this common but preventable complication [3].

CONCLUSIONS

This study confirms the high prevalence of OIC, underscoring 
that it represents a major adverse effect in patients requiring 
strong analgesic therapy for cancer-related pain. In many 
cases, OIC can even lead to treatment discontinuation, 
further worsening both pain control and overall quality of life. 
Consistent with international and national recommendations, 
early prophylactic measures, patient education, and timely 
use of PAMORAs in laxative-refractory cases are essential to 
improve bowel function and overall quality of life. The systematic 
adoption of standardized diagnostic tools can significantly 
improve both recognition and monitoring of treatment response 
in patients with OIC. Therefore, it is essential to increase 
awareness and implement management pathways for patients 
undergoing opioid therapy based on existing guidelines. 
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