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Abstract: Severe cancer pain substantially affects patients’ quality of life, increasing the burden of the
disease and reducing the disability-adjusted life years. Although opioid analgesics are effective, they
may induce opioid-induced bowel dysfunction (OIBD). Oxycodone/naloxone combination therapy
has emerged as a promising approach to mitigate opioid-induced constipation (OIC) while providing
effective pain relief. This review provides an updated analysis of the literature of the last decade
regarding the use of oxycodone/naloxone in the management of severe cancer pain. Through a
comprehensive search of databases, studies focusing on the efficacy, safety, and patient experience
of oxycodone/naloxone’s prolonged release in severe cancer pain management were identified.
Furthermore, the literature discusses the mechanism of action of naloxone in mitigating OIC without
compromising opioid analgesia. Overall, the evidence suggests that oxycodone/naloxone combina-
tion therapy offers a valuable option for effectively managing severe cancer pain while minimizing
opioid-induced constipation, thereby improving patients’ quality of life. However, further research
is needed to optimize dosing regimens, evaluate long-term safety, and assess patient outcomes in
diverse cancer populations.
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1. Introduction

Cancer is a widespread disease affecting millions of patients globally, resulting in
physical, emotional, and psychological distress [1]. Despite recent investigations indicating
a decrease in both the prevalence and severity of cancer pain, nearly half of all cancer
patients still experiences pain [2]. Effectively managing severe pain poses a significant
challenge, as it can substantially impact the patient’s quality of life, resulting in higher
dependency on caregivers [3]. Relief from pain can be achieved through various medica-
tions, with opioid analgesics considered the gold standard for treating severe cancer pain.
Nevertheless, opioids can cause some significant side effects named Opioid-induced bowel
dysfunction (OIBD), which may include nausea, vomiting, drowsiness, and constipation [4].
OIDB poses a substantial challenge for both patients and healthcare providers, as it not
only leads to physical discomfort and reduced quality of life, but also affects treatment
adherence and patient satisfaction. In recent decades, an oral pharmaceutical formulation
with a fixed 2:1 ratio combination of oxycodone and naloxone in prolonged released (PR)
has been introduced to address this challenge providing analgesia by binding to opioid
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receptors in the central nervous system, and simultaneously acting as a peripheral antago-
nist targeting opioid receptors in the gastrointestinal system [5]. Even though the topic has
been previously discussed [6,7], a careful analysis of the literature reveals that a targeted
approach in severe cancer pain patients alone is still lacking. First, numerous attempts
have been made to categorize cancer patients based on the intensity of their pain, serving
both clinical and research objectives. One such classification system, based on numeric
rating scale (NRS), identified severe pain once it has been reported between 7 to 10 [8].
However, it is worth noting the inherent challenge in effectively differentiating between
moderate and severe cancer pain, as described, since subjective interpretation, varying pain
thresholds among patients, and the multifaceted nature of pain perception contribute to
this complexity [9]. As a result, many studies encounter challenges in precisely defining
pain levels to distinguish between moderate and severe categories. To address these chal-
lenges and potentially increase case numbers, researchers often combine these two patient
groups. This amalgamation is evident in the limited number of references available, as
studies tend to encompass both moderate and severe pain cases. Given the implication
of managing severe cancer pain and the potential benefits of oxycodone/naloxone PR in
addressing the challenges of opioid-induced constipation, this review aims to provides an
updated analysis of the literature focusing on the efficacy, safety, patient experience, and
overall impact of oxycodone/naloxone PR in the management only in severe cancer pain.
A systematic search of the following databases was undertaken PubMed, Cochrane Library,
Scopus, and Web of Science, covering the period from their inception to January 2024.
Various combinations of keywords such as “oxycodone/naloxone”, “oxycodone/naloxone
prolonged release (PR)”, “severe cancer pain”, “opioid cancer pain treatment”, “chronic
cancer pain”, “efficacy”, “safety”, “oxycodone/naloxone PR and sides effects”, and “patient
experience and quality of life” were utilized with appropriate Boolean operators across
these databases. Full-text articles deemed relevant were retrieved by two authors (MM and
PF), while additional titles and abstracts were screened and their full versions obtained.
Reference lists of included studies and review articles were manually examined to identify
any further pertinent studies. Full-text documents were initially evaluated for relevance
and assessed using the Critical Appraisal Skills Program (CASP) checklist. Articles failing
to meet CASP’s essential criteria, such as alignment with the review’s aim, were excluded
from further analysis. Additionally, a similar search was conducted using the PubMed
MeSH thesaurus. Ultimately, 87 eligible studies were identified, and after independent
screening and full-text review, 23 studies were included in the analysis.

2. Enhanced Oxycodone/Naloxone Features

Oxycodone acts as a full opioid receptor agonist, binding to mu, kappa, and delta
opioid receptors in the central nervous system and the mu receptor in gastrointestinal
tract. These bindings result in analgesic effects, but can also lead to opioid-induced con-
stipation [2]. Compared to morphine, oxycodone has a higher oral bioavailability and,
following enteral absorption, it distributes throughout the body, with approximately half
bound to plasma proteins. By displacing oxycodone from these receptors, naloxone effec-
tively reverses the constipating effects of opioids without affecting the analgesic effects in
the central nervous system [10]. Additionally, naloxone’s limited absorption and initial
liver metabolism contribute to its low bioavailability, ensuring that its systemic effects are
minimal [11]. Although diarrhea may occur initially with naloxone treatment, it tends to be
transient. The oral administration of naloxone is unlikely to produce significant systemic
effects due to its pronounced first-pass effect and low oral bioavailability (Figure 1). The
combination of oxycodone and naloxone is often formulated in a fixed 2:1 ratio, where
the amount of naloxone is approximately half that of oxycodone. This fixed ratio ensures
consistent delivery of both medications and optimizes their synergistic effects in managing
pain and mitigating opioid-induced constipation [12]. Moreover, oxycodone/naloxone for-
mulations are often designed as PR formulations. This allows for a gradual release over an
extended period after administration, providing sustained pain relief and minimizing the
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need for frequent dosing. The prolonged-release formulation also contributes to improved
patient adherence and convenience, as it reduces the frequency of medication intake while
maintaining therapeutic efficacy. In cases of liver dysfunction or porto-systemic shunting,
which are often present in various advanced cancers, it is important to keep in mind the
potential for diminished first-pass hepatic metabolism, even if liver function test results
fall within the normal range. This consideration is essential to prevent unexpected adverse
effects [13].
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Figure 1. Schematic diagram of mechanism involved in Oxycodone/naloxone PR. Overall, the
schematic diagram illustrates how the combination of oxycodone and naloxone in a 2:1 ratio addresses
both pain relief and opioid-induced constipation by targeting specific opioid receptors in different
areas of the body.

2.1. Cancer Pain Peculiarities

Cancer is more than just cancer cells, as it also includes a variety of surrounding cells
like immune cells, mesenchymal cells, and endothelial cells. The stroma plays a crucial role
in tumor development and progression by providing support and promoting interactions
with surrounding tissues [14]. The relationship between the tumor and its microenviron-
ment is dynamic and multifaceted. Both the tumor cells and the stromal cells secrete various
mediators that modulate this relationship [15]. These mediators can influence processes
such as angiogenesis, immune response, and tissue remodeling, ultimately shaping the
tumor microenvironment and affecting tumor behavior. Interestingly, the development of
many tumor types appears to involve the exploitation of host neuronal tissue [16]. Tumors
can produce neurotrophic factors, such as nerve growth factor, which promote the survival
and growth of nerves within and around the tumor. This phenomenon may contribute to
the observed increase in neuronal density in the vicinity of tumors [17]. Moreover, tumors
release a range of molecules that modulate pain perception. These molecules include
hydrogen ions, inflammatory cytokines such as Tumor Necrosis Factor-alpha (TNF-α) and
Interleukins (IL-1, IL-6), growth factors like Transforming Growth Factor-beta (TGF-β), and
prostaglandins [18,19]. These substances sensitize and activate sensory nerve fibers, leading
to the experience of pain. This localized release of pain-modulating agents contributes
to the phenomenon of tumor-associated pain, which can significantly impact the quality
of life of patients [20,21]. Additionally, central effects of these molecules are observed,



J. Pers. Med. 2024, 14, 483 4 of 12

leading to neuronal hyperexcitability and further amplification of pain signals. This central
sensitization process involves changes in the excitability of neurons in the central nervous
system, leading to enhanced responses to painful stimuli [22,23]. Thus, the interaction
between tumors and their microenvironment is complex and involves various cellular and
molecular components.

2.2. Varied Clinical Pain Expression among Different Types of Cancer

The sensitivity to pain varies significantly among different types of cancer. Some
types of cancer may cause localized pain, such as bone cancer often resulting in sharp
and persistent pain in the affected area. Other types of cancer, such as those involving
internal organs, may cause more diffuse and generalized pain [20]. Furthermore, the
severity of pain can also vary within the same type of cancer, depending on the stage of the
disease and individual response to treatment. Among the variety of factors generators’,
direct effects such as tissue ulceration, bone involvement, or invasion of nearby tissues
are involved. Additionally, it can be associated with peripheral nerve involvement due
to nerve compression or inflammatory effects. These processes can contribute to the
development of peripheral and central neuropathy, which, in turn, may be associated with
musculoskeletal involvement, leading to chronicization and increased severity of pain [24].
Furthermore, pain induced by medical or surgical interventions, such as radiation therapy
or post-operative pain, can exacerbate the overall pain experience for individuals with
cancer (Figure 2). It is challenging to discern from the literature the potential clinical effects
of using oxycodone/naloxone PR in various types of cancer because most available studies
do not stratify patients based on tumor type. However, tumor type can have different
effects on the genesis of cancer pain. For instance, lung carcinoma is often associated with
persistent cough, dyspnea, and bone metastases [25]. In an observational study of patients
affected by lung cancer associated with neuropathic pain, more than 80% of patients
significantly reduced the average pain intensity improving health-related patient-reported
outcomes [26]. Almost 40% of cancer patients participating in two prospective 28-day
trials, where oxycodone/naloxone PR demonstrated comparable analgesic efficacy for
moderate-to-severe cancer pain, experienced lung cancer [27]. This formulation exhibited
advantages over other potent opioids, including lower daily doses, reduced necessity for
dose escalation, and fewer side effects. Similarly, breast cancer can cause pain from local
lesions, bone metastases, or chemotherapy-induced neuropathy [28]. In a retrospective
study by Cuomo et al. [29], 33 patients diagnosed of lung cancer and 36 with breast cancer
treated with oxycodone/naloxone PR showed a significant decrease in pain score measured
on a visual analogue scale over 28 days without adverse effects on bowel function, nor
change in laxative use. In colon-rectal cancer and pancreatic cancer, abdominal pain
may be localized in the lower or upper abdomen, depending on the location and size of
the tumor, and in cases where the tumor causes narrowing or blockage of the intestinal
lumen, the patient may experience intense abdominal pain associated with cramps and
abdominal distension [30,31]. Even more reason, when opioid-based pain therapy is
indicated, oxycodone/naloxone can find a valid indication for its effectiveness in reducing
abdominal side effects [32]. For instance, among 176 cancer patients, approximately one-
third had intestinal neoplasia, and treatment with oxycodone/naloxone demonstrated
good analgesic efficacy [33]. However, this subset of patients was more prone to reduce
clinical response, but showed a reduction in constipation symptoms.
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Figure 2. Mechanisms of cancer pain as a direct or indirect consequence of the tumor. Cancer pain
arises from tissue damage, nerve compression, and inflammatory effects. This can lead to peripheral
and central neuropathy, exacerbating pain severity. Additionally, medical interventions like radiation
therapy can worsen the pain experience.

3. The Safety and Efficacy of Oxycodone/Naloxone PR in Cancer Pain

Clinical trials comparing oxycodone/naloxone to traditional opioid regimens have
consistently demonstrated comparable analgesic efficacy. Improvement in analgesic effi-
cacy and safety profile in patients with non-malignant or malignant pain were confirmed
in a phase III clinical trial [34]. A comparison between the administration of oral oxy-
codone/naloxone PR and transdermal fentanyl was proposed in patients with moderate-to-
severe cancer pain [27]. Despite a similar analgesic activity, oxycodone/naloxone PR was
characterized by lower daily dosages, less need for drug escalation, and fewer side effects.
In patients with chronic cancer pain, oxycodone/naloxone PR provided an analgesic effect
that was like oxycodone alone, with early and sustained benefits in tolerability [35]. The
overall incidence of drug-related adverse events was 28.9% in the oxycodone group and
8.2% in the oxycodone/naloxone group, with a quality of life improved to a significantly
greater extent in this group. Studies have also shown that oxycodone/naloxone maintains
pain control without compromising the opioid’s analgesic effect. The analgesic response
was assessed in cancer patients experiencing moderate to severe pain and receiving oxy-
codone/naloxone PR, demonstrating a reduction in both average and worst pain intensity
over time, along with a decrease in the prevalence of breakthrough pain [33]. Furthermore,
81.3% of patients exhibited a positive response to the treatment. A randomized, double-
blind, active-controlled, study investigated the efficacy of receiving up to 120 mg/day
of oxycodone/naloxone PR in patients affected by moderate to severe cancer pain as
compared to oxycodone alone or shifted from other opioids [36]. The authors showed
how patients who were switched directly from other opioids to oxycodone/naloxone PR
experienced a similar analgesic effect, with a mean BPI-SF scores comparable for the two
groups and with a slight rating decrease during the observation period.

In an open-label extension of a randomized double-blind study, 128 patients with
moderate-to-severe cancer pain were randomized to receive oxycodone/naloxone PR or
oxycodone alone [37]. Average pain scores based on the modified BPI-SF were low and
stable over the study period. In patients with cancer pain, a randomized double-blind
treatment comparison between oxycodone/naloxone PR with controlled-release oxycodone
or controlled-release morphine showed how a stable analgesia was achieved by 83% of
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controlled-release oxycodone and 81% of controlled-release morphine patients [38]. The
findings from RCTs are supported by open-label studies, including 60-day observational
study patients who required oxycodone/naloxone PR at high daily doses. The results
showed how compared with baseline oxycodone/naloxone PR reduced pain intensity,
the impact of pain on quality of life, and the number of breakthrough pain episodes [39].
A multi-center, open-label, randomized, phase IV study is still proceeding to evaluate
pain difference on BPI-SF in cancer pain patients marked by a numerical pain score of
≥4/10 at baseline [40]. The authors also evaluated the effectiveness and safety of oxy-
codone/naloxone PR in a subgroup of patients showing clinically relevant improvements
in pain intensity both in opioid-naïve patients and in patients pretreated with weak or
strong opioids. A significant improvement in pain intensity was showed in exploratory,
non-randomized, open-label, mono-center study in which the principal aim was to evaluate
whether patients with advanced cancer and moderate to severe cancer pain will benefit
from treatment with oxycodone/naloxone PR [41]. An additional observational study
reported significant improvements in pain scores [29].

Regarding the side effects, a recent metanalysis including thirteen studies, indicated
that naloxone could significantly reduce the occurrence of nausea, and vomiting induced by
opioids, without relieving pain and somnolence [42]. The oxycodone/naloxone’s efficacy
is represented also by its potential to reduce the need for additional laxatives. In fact, by
mitigating the occurrence of OIC, patients can avoid the use of adjunct medications [4]. A
multicenter study reported the effectiveness of oxycodone/naloxone PR in patients with
severe pain who had laxative refractory OIC with their previous opioid [43]. The results
showed how more than 60% of patients reported both an improvement in constipation
and in quality of life. In summary, oxycodone/naloxone PR has demonstrated consider-
able efficacy in providing pain relief for cancer patients experiencing severe pain. The
combination’s ability to effectively address opioid-induced constipation while maintaining
analgesic potency represents a significant advancement in cancer pain management. In
the latest multi-center, randomized, double-blind controlled trial, improvements in bowel
function were observed numerically and statistically confirmed by a post hoc analysis [44].
This trial involved 232 cancer patients experiencing moderate-to-severe pain, who were
treated with either oxycodone/naloxone PR or oxycodone PR for a duration of 4 weeks. The
principal studies focused on oxycodone/naloxone PR in severe cancer pain are summarized
in Table 1.

Table 1. Principal studies regarding the use of oxycodone/naloxone prolonged relies in severe
cancer-related pain.

Study Patients Design Main Findings

De Santis et al. [26] 56 patients with cancer lung
and severe neuropathic pain

Open-label, 4-week
observational study
OXN + pregabalin

OXN PR + pregabalin resulted in
better pain intensity, BPI-SF, and
episodes/intensity of breakthrough
pain.

Roberto et al. [27] 336 patients with
moderate-to-severe

two prospective 28-day trials
received either fentanyl or
OXN-PR,
baseline and after 7, 14, 21,
and 28 days

Similar to analgesic activity in
moderate-to-severe cancer pain,
OXN-PR is characterized by lower
daily dosages, less need for drug
escalation, and fewer side effects
compared to TDF.

Cuomo et al. [29] 206 patients with
moderate-to-severe pain

Retrospective, single-center
28-day observational study of
OXN PR

OXN PR resulted in markedly
enhanced pain relief without
adversely affecting bowel function
(improvement in BFI).
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Table 1. Cont.

Study Patients Design Main Findings

Dupoiron et al. [34] 243 patients with OIC and
cancer-related

Double-blind 5-week RCT
OXN PR vs. OXY PR followed
by 24-week open-label
extension phase

OXN PR revealed noninferior
analgesia, greater reductions in BFI,
reduced laxative use, and increased
CSBM.

Lazzari et al. [35]
146 opioid-naïve cancer
patients with
moderate-to-severe pain

Single-center, retrospective,
observational, propensity
matched study
OXN PR vs. OXY PR

OXN PR and OXY PR demonstrated
similar analgesic efficacy. The
Bowel Function Index showed
improvement from baseline with
OXN PR. Adverse drug reactions
were less frequent with OXN PR.

Ahmedzai et al. [37]
185 patients with
moderate-to-severe
cancer-related pain

Double-blind 4 weeks RCT
OXN PR (≤ 120/60 mg/day)
vs. OXY PR

OXN improved BFI scores
constipation-related QoL
assessments, reduced laxative
intake by 20%, and provided
noninferior analgesia (BPI-SF).

Amato et al. [39]
119 patients with
moderate-to-severe
cancer-related pain

Observational 60-day study
OXN PR ≥ 80 mg/day to
manage pain

OXN PR reduced pain intensity
≥30% and the mean number of
daily breakthrough pain episodes
from baseline BFI; reduced the
proportion of patients receiving
laxatives; and decreased number of
patients reporting nausea, vomiting,
or OIC.

Yu et al. [44] 232 moderate-to-severe cancer
pain

BPI-SF average pain was
comparable after 4 weeks
between OXN PR and OXY
PR

BFI reduction after 1 week in OXN
PR group. Laxative use was similar
between the two groups. Average
daily dose and percentage of
patients taking rescue analgesia
were. Fewer adverse events were
reported in the OXN PR group.

4. Patient Experience and Quality of Life

A substantial portion of individuals diagnosed with cancer and those who have sur-
vived the disease deal with various forms of social isolation, with one-third expressing
recurrent feelings of loneliness [45]. In this context, the patient’s experience and quality
of life (QoL) are crucial considerations in the management of severe cancer pain. Since
opioids are one of the cornerstones of pain therapy in oncology patients, the potential to
reduce their side effects represent a significant aspect for improving the QoL and adherence
to chronic treatment. QoL is a multidimensional parameter for which coverage may be
categorized within five dimensions including physical, material, social, and emotional
wellbeing [46]. Unfortunately, there is a lack of uniformity in the assessment of QoL
across different studies, making it challenging to draw definitive conclusions. Often, the
effect of pain on patients’ Quality of Life (QoL) is assessed by considering the domains
outlined in the BPI-SF [47]. These domains, including general activity, walking ability,
normal work, mood, enjoyment of life, sleep, and relations with other people, are eval-
uated using an eleven-point (NRS). Scores range from 0 (indicating no impairment) to
10 (indicating the most severe impairment), and they are consolidated by computing the
average score across these seven items. Oxycodone/naloxone has shown positive effects
on patient experience, not only because it is well-tolerated and offers adequate analgesic
value, but also because of its ability to alleviate OIBD [48–50]. A recent Cochrane literature
revision assessed OIBD prevalence, and the safety of mu-opioid antagonists as compared
to different dosage, alternative pharmacological/non-pharmacological interventions, or
placebo [51]. The mu-opioid antagonists evaluated the effects of oral naldemedine, and
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naloxone taken in combination with an opioid treatment in cancer patients. Within the
study, naldemedine and methylnaltrexone were compared with placebo, while naloxone
was compared with a placebo or opioid treatment only. The results showed how, in 1343
patients, the evidence was very low to moderate because of the design of the studies,
including under-reporting of trial methods. There was low confidence in the evidence that
there was no impact from naloxone in combination with an opioid in pain relief, and there
was uncertain evidence that naloxone taken with an opioid treatment improved symptom
of constipation. Despite these recent observations, few papers report an improvement in
Opioid-induced bowel dysfunction as defined by The Bowel Function Index (BFI), which is
a clinician-administered, patient-reported, three-item questionnaire [52]. Patients treated
with oxycodone/naloxone PR as compared with oxycodone alone showed improved BFI
scores, constipation-related QoL assessments, and reduced laxative intake by 20% [37].
Moreover, BFI scores significantly improved from baseline, and the proportion of patients
receiving laxatives and/or enemas declined in patient switched to higher doses of oxy-
codone/naloxone PL [39]. In patients diagnosed with OIC, oxycodone/naloxone PR was
associated with significant improvements in BFI, stool consistency, spontaneous bowel
movements, and Patient Global Impression [41]. In the double-blind RCT that compare
oxycodone/naloxone PR vs. oxycodone alone in patients with OIC and cancer-related pain
showed greater reductions in BFI, less laxative use, and more complete spontaneous bowel
movement [34]. Nolte et al. [40] showed relevant improvements in bowel function, as
described by the reductions in the mean BFI of −20.5 and −36.5 in patients pretreated with
weak and strong opioids. Furthermore, a substantial improvement in QoL was described
by the decrease of pain-related functional impairment across all domains included in the
BPI-SF. Otherwise, an observational study of cancer patients treated in an outpatient setting
reported no clinically significant change in BFI scores or laxative intake as compared with
prior analgesic therapy [29]. The combination of pain relief and reduced OIC-related side
effects contributes to improved treatment adherence. In fact, adherence to cancer pain
therapy is often suboptimal due to several factors which include the fear of addiction, phys-
iological and harmful effects, tolerance, disease progression, and opioid side effects [53].
Extensive data suggest that, in a significant number of patients undergoing opioid therapy,
the decision to switch opioids is frequently driven by poor tolerability associated with
bowel dysfunction, rather than inadequate pain relief. This strategy, known as opioid
switching, is widely acknowledged as an effective method for optimizing pain control
while mitigating the adverse effects induced by opioids [54]. Another aspect, sometimes
overlooked but which can have a positive impact on both quality of life and treatment
adherence, is the fact that since the medication is a combination of molecules, the total num-
ber of drugs the patient must take daily is significantly reduced [12]. There are no studies
that have specifically verified this aspect, but it is reasonable to assume that the reduction
in the number of medications may have a positive impact on patients’ overall treatment
experience and may also result in cost savings, such as the avoidance of additional laxatives
or stool softeners.

5. Controversy and Limitations

Despite all that has been described previously, there are some controversial aspects
and limitations regarding the use of oxycodone/naloxone PR in cancer pain patients which
include the individual variability, the pain sensitivity, opioid tolerance, comorbidities
and concomitant medications, and physical and social factors. One of the critical factors
to consider in the management of severe cancer pain with oxycodone/naloxone is the
significant variability in individual responses to opioids [55].

The management of pain often necessitates a gradual process of trial and error. How-
ever, inquiring whether there exists a method to select the appropriate medication and
dosage for a patient can lead us to consider pharmacogenomics. This emerging field in-
volves the genetic prediction of medication response and holds promise in identifying
the most suitable treatment options for individuals, potentially streamlining the process
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of pain management [56]. Pharmacogenomics represents a shift in our current medical
approach from reactive to preventive, examining genetic variations as key factors influ-
encing the broad spectrum of drug responses observed today. A prominent example of
pharmacogenetic variability lies within the cytochrome (CY) P450 enzymes, pivotal in
opiate metabolism [57]. Clinical recommendations exist to inform the therapeutic approach
for several opioids based on CYP2D6 genotype, albeit with varying levels of supporting
evidence for each medication [58]. Guidelines from the Clinical Pharmacogenetics Imple-
mentation Consortium offer genotype-based recommendations for oxycodone and other
opioids, drawing from the available clinical evidence. Clinical Pharmacogenetics Imple-
mentation Consortium guidelines provide CYP2D6 genotype-based recommendations for
oxycodone and other opioids, based on the available clinical evidence [59]. Even though,
in CYP2D6 normal metabolizers patients, less than 10% of oxycodone is metabolized to
oxymorphone, which have higher affinity for mu-receptor. Oxycodone is still the main con-
tributor to pain relief [60]. Among cancer patients prescribed oxycodone, a cross-sectional
multicenter study revealed no statistically significant variance in serum oxymorphone
concentrations between CYP2D6 ultrarapid metabolizers and normal metabolizers [61].
Clinical studies in postoperative patients and in patients with cancer failed to demonstrate
a significant difference in analgesia or adverse events to oxycodone by CYP2D6 pheno-
type [62]. Similarly, the presence of comorbidities and the use of other medications can
affect the effectiveness of pharmacokinetics and pharmacodynamics of opioids. For exam-
ple, the administration of oxycodone/naloxone PR should be approached with caution and
close monitoring in patients with mild hepatic or renal impairment. In cases of moderate
to severe hepatic impairment, its use is contraindicated due to the potential elevation of
naloxone plasma levels, which can counteract the analgesic effects of oxycodone [13,63]. In
the brief 4-week RCT already mentioned above, it was observed that oxycodone/naloxone
PR exhibited comparable analgesic efficacy to PR oxycodone in cancer patients, with a
concurrent alleviation of constipation symptoms [37]. The statistical significance in the
reduction of the primary outcome, as measured by the change in constipation symptoms
using the BFI, was noteworthy between the two groups. Although the reported difference
approached borderline clinical significance, specifically a minimum of 12 points, the au-
thors asserted its clinical relevance based on a comprehensive consideration of additional
analyses. It is crucial to note that while various secondary outcome measures and analyses
corroborate a reduction in constipation symptoms, the authors’ claim of clinical relevance is
not unequivocally robust. The findings of this trial, despite its limited duration, align with
prior investigations conducted in non-cancer patient populations. Nevertheless, akin to
preceding studies, it does not offer insights into whether oxycodone/naloxone PR confers
advantages over standard treatment involving strong opioids (such as modified-release
morphine) and traditional prophylactic laxative interventions. After that, a prolonged
exposure to opioids therapy may lead to the development of tolerance, which means that
patients progressively require higher doses over time to achieve the same level of pain
relief [39]. This issue may be less significant in the case of cancer pain when considered from
the temporal perspective in which it is used, even if tolerance may result in diminishing
efficacy and necessitate dose adjustments. Finally, multimodal analgesia should also be
considered in the management of cancer pain [64]. This is an approach in which various
analgesics are combined to maximize pain relief while simultaneously minimizing their
adverse effects [65]. In a cancer pain setting, multimodal pain management approaches—
which may include non-opioid analgesics, physical therapy, psychological interventions,
and complementary therapies to balance the analgesic effects of oxycodone/naloxone
PR—should be implemented to minimize the risk of opioid tolerance and dependence [66].

6. Conclusions

Overall, oral oxycodone/naloxone PR represents a valuable option for the manage-
ment of severe cancer pain, offering a balanced approach between effective pain relief
and improved gastrointestinal tolerability. Extensive clinical evidence supports its efficacy
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in improving bowel function and enhancing the overall quality of life for patients with
severe cancer pain, although there have been few studies investigating its role in this
setting over the last decade. Despite its significant benefits, careful consideration must
be given to individual variability in opioid response, potential tolerance issues, and the
presence of comorbidities. Additionally, the integration of pharmacogenomic information
and multimodal analgesia approaches could further optimize treatment outcomes and
minimize potential challenges associated with long-term opioid therapy.
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32. Zielińska, A.; Włodarczyk, M.; Makaro, A.; Sałaga, M.; Fichna, J. Management of Pain in Colorectal Cancer Patients. Crit. Rev.
Oncol. Hematol. 2021, 157, 103122. [CrossRef]

33. Corli, O.; Iorno, V.; Legramandi, L.; Rulli, E.; Roberto, A.; Azzarello, G.; Schiavon, S.; Cavanna, L.; De Santis, S.; Cartoni, C.;
et al. Oral Prolonged-Release Oxycodone-Naloxone: Analgesic Response, Safety Profile, and Factors Influencing the Response in
Advanced Cancer Patients. Pain. Pract. 2019, 19, 633–643. [CrossRef] [PubMed]

34. Dupoiron, D.; Stachowiak, A.; Loewenstein, O.; Ellery, A.; Kremers, W.; Bosse, B.; Hopp, M. A Phase III Randomized Controlled
Study on the Efficacy and Improved Bowel Function of Prolonged-Release (PR) Oxycodone-Naloxone (up to 160/80 Mg Daily) vs
Oxycodone PR. Eur. J. Pain. 2017, 21, 1528–1537. [CrossRef] [PubMed]

35. Lazzari, M.; Greco, M.T.; Marcassa, C.; Finocchi, S.; Caldarulo, C.; Corli, O. Efficacy and Tolerability of Oral Oxycodone and
Oxycodone/Naloxone Combination in Opioid-Na&iuml;ve Cancer Patients: A Propensity Analysis. DDDT 2015, 9, 5863–5872.
[CrossRef] [PubMed]

36. Ahmedzai, S.H.; Leppert, W.; Janecki, M.; Pakosz, A.; Lomax, M.; Duerr, H.; Hopp, M. Long-Term Safety and Efficacy of
Oxycodone/Naloxone Prolonged-Release Tablets in Patients with Moderate-to-Severe Chronic Cancer Pain. Support. Care Cancer
2015, 23, 823–830. [CrossRef] [PubMed]

37. Ahmedzai, S.H.; Nauck, F.; Bar-Sela, G.; Bosse, B.; Leyendecker, P.; Hopp, M. A Randomized, Double-Blind, Active-Controlled,
Double-Dummy, Parallel-Group Study to Determine the Safety and Efficacy of Oxycodone/Naloxone Prolonged-Release Tablets
in Patients with Moderate/Severe, Chronic Cancer Pain. Palliat. Med. 2012, 26, 50–60. [CrossRef]

38. Mucci-LoRusso, P.; Berman, B.S.; Silberstein, P.T.; Citron, M.L.; Bressler, L.; Weinstein, S.M.; Kaiko, R.F.; Buckley, B.J.; Reder, R.F.
Controlled-Release Oxycodone Compared with Controlled-Release Morphine in the Treatment of Cancer Pain: A Randomized,
Double-Blind, Parallel-Group Study. Eur. J. Pain. 1998, 2, 239–249. [CrossRef] [PubMed]

39. Amato, F.; Ceniti, S.; Mameli, S.; Pisanu, G.M.; Vellucci, R.; Palmieri, V.; Consoletti, L.; Magaldi, D.; Notaro, P.; Marcassa, C. High
Dosage of a Fixed Combination Oxycodone/Naloxone Prolonged Release: Efficacy and Tolerability in Patients with Chronic
Cancer Pain. Support. Care Cancer 2017, 25, 3051–3058. [CrossRef]

40. Nolte, T.; Schutter, U.; Loewenstein, O. Cancer Pain Therapy with a Fixed Combination of Prolonged-Release Oxy-
codone/Naloxone: Results from a Non-Interventional Study. Pragmat. Obs. Res. 2014, 5, 1–13. [CrossRef]

41. Clemens, K.E.; Quednau, I.; Klaschik, E. Bowel Function during Pain Therapy with Oxycodone/Naloxone Prolonged-Release
Tablets in Patients with Advanced Cancer. Int. J. Clin. Pract. 2011, 65, 472–478. [CrossRef]

42. He, F.; Jiang, Y.; Li, L. The Effect of Naloxone Treatment on Opioid-Induced Side Effects. Medicine 2016, 95, e4729. [CrossRef]
43. Bantel, C.; Tripathi, S.S.; Molony, D.; Heffernan, T.; Oomman, S.; Mehta, V.; Dickerson, S. Prolonged-Release Oxycodone/Naloxone

Reduces Opioid-Induced Constipation and Improves Quality of Life in Laxative-Refractory Patients: Results of an Observational
Study. Clin. Exp. Gastroenterol. 2018, 11, 57–67. [CrossRef] [PubMed]

https://doi.org/10.1038/s41392-021-00658-5
https://www.ncbi.nlm.nih.gov/pubmed/34248142
https://doi.org/10.1177/2049463714545136
https://www.ncbi.nlm.nih.gov/pubmed/26516549
https://doi.org/10.3390/ijms19082164
https://doi.org/10.1016/j.jpain.2009.06.012
https://doi.org/10.1016/j.pain.2010.09.030
https://www.ncbi.nlm.nih.gov/pubmed/20961685
https://doi.org/10.3389/fpain.2022.1030899
https://www.ncbi.nlm.nih.gov/pubmed/36688083
https://doi.org/10.1002/cam4.2256
https://doi.org/10.2147/OTT.S108144
https://doi.org/10.2147/JPR.S141928
https://doi.org/10.1634/theoncologist.2011-0159
https://doi.org/10.1177/1049909113510058
https://www.ncbi.nlm.nih.gov/pubmed/24249829
https://doi.org/10.1007/s00520-022-06803-2
https://doi.org/10.1002/onco.13796
https://doi.org/10.1016/j.critrevonc.2020.103122
https://doi.org/10.1111/papr.12784
https://www.ncbi.nlm.nih.gov/pubmed/30917409
https://doi.org/10.1002/ejp.1054
https://www.ncbi.nlm.nih.gov/pubmed/28641363
https://doi.org/10.2147/DDDT.S92998
https://www.ncbi.nlm.nih.gov/pubmed/26586937
https://doi.org/10.1007/s00520-014-2435-5
https://www.ncbi.nlm.nih.gov/pubmed/25218610
https://doi.org/10.1177/0269216311418869
https://doi.org/10.1016/s1090-3801(98)90020-9
https://www.ncbi.nlm.nih.gov/pubmed/15102384
https://doi.org/10.1007/s00520-017-3709-5
https://doi.org/10.2147/POR.S49793
https://doi.org/10.1111/j.1742-1241.2011.02634.x
https://doi.org/10.1097/MD.0000000000004729
https://doi.org/10.2147/CEG.S143913
https://www.ncbi.nlm.nih.gov/pubmed/29416370


J. Pers. Med. 2024, 14, 483 12 of 12

44. Yu, S.; Xie, G.; Zhang, Q.; Zhang, H.; Li, P.; Lu, P.; Zhang, J.; Feng, J.; Pan, H. 456P Oxycodone/Naloxone in Moderate-to-Severe
Cancer Pain: A Phase III Study in China. Ann. Oncol. 2023, 34, S1640–S1641. [CrossRef]

45. Kannan, V.D.; Veazie, P.J. US Trends in Social Isolation, Social Engagement, and Companionship—Nationally and by Age, Sex,
Race/Ethnicity, Family Income, and Work Hours, 2003–2020. SSM -Popul. Health 2023, 21, 101331. [CrossRef] [PubMed]

46. Alonso, J.; Ferrer, M.; Gandek, B.; Ware, J.E.; Aaronson, N.K.; Mosconi, P.; Rasmussen, N.K.; Bullinger, M.; Fukuhara, S.; Kaasa,
S.; et al. Health-Related Quality of Life Associated with Chronic Conditions in Eight Countries: Results from the International
Quality of Life Assessment (IQOLA) Project. Qual. Life Res. 2004, 13, 283–298. [CrossRef] [PubMed]

47. Cleeland, C.S.; Ryan, K.M. Pain Assessment: Global Use of the Brief Pain Inventory. Ann. Acad. Med. Singap. 1994, 23, 129–138.
[PubMed]

48. Bell, T.J.; Panchal, S.J.; Miaskowski, C.; Bolge, S.C.; Milanova, T.; Williamson, R. The Prevalence, Severity, and Impact of Opioid-
Induced Bowel Dysfunction: Results of a US and European Patient Survey (PROBE 1). Pain. Med. 2009, 10, 35–42. [CrossRef]
[PubMed]

49. Pappagallo, M. Incidence, Prevalence, and Management of Opioid Bowel Dysfunction. Am. J. Surg. 2001, 182, 11S–18S. [CrossRef]
50. Penning-van Beest, F.J.A.; van den Haak, P.; Klok, R.M.; Prevoo, Y.F.D.M.; van der Peet, D.L.; Herings, R.M.C. Quality of Life in

Relation to Constipation among Opioid Users. J. Med. Econ. 2010, 13, 129–135. [CrossRef]
51. Candy, B.; Jones, L.; Vickerstaff, V.; Larkin, P.J.; Stone, P. Mu-Opioid Antagonists for Opioid-Induced Bowel Dysfunction in People

with Cancer and People Receiving Palliative Care. Cochrane Database Syst. Rev. 2022, 9, CD006332. [CrossRef]
52. Ueberall, M.A.; Müller-Lissner, S.; Buschmann-Kramm, C.; Bosse, B. The Bowel Function Index for Evaluating Constipation in

Pain Patients: Definition of a Reference Range for a Non-Constipated Population of Pain Patients. J. Int. Med. Res. 2011, 39, 41–50.
[CrossRef]

53. Vanneste, L.; Lefebvre, T.; Tack, L.; Van Eygen, K.; Cool, L.; Schofield, P.A.; Boterberg, T.; De Rijdt, T.; Verhaeghe, A.; Verhelle,
K.; et al. Pain Medication Adherence in Patients with Cancer: A Pragmatic Review. Pain. Med. 2022, 23, 782–798. [CrossRef]
[PubMed]

54. McNicol, E.; Horowicz-Mehler, N.; Fisk, R.A.; Bennett, K.; Gialeli-Goudas, M.; Chew, P.W.; Lau, J.; Carr, D. Americal Pain Society
Management of Opioid Side Effects in Cancer-Related and Chronic Noncancer Pain: A Systematic Review. J. Pain. 2003, 4,
231–256. [CrossRef]

55. Solhaug, V.; Molden, E. Individual Variability in Clinical Effect and Tolerability of Opioid Analgesics—Importance of Drug
Interactions and Pharmacogenetics. Scand. J. Pain. 2017, 17, 193–200. [CrossRef] [PubMed]

56. Noble, M.; Treadwell, J.R.; Tregear, S.J.; Coates, V.H.; Wiffen, P.J.; Akafomo, C.; Schoelles, K.M. Long-Term Opioid Management
for Chronic Noncancer Pain. Cochrane Database Syst. Rev. 2010, 2010, CD006605. [CrossRef] [PubMed]

57. Roden, D.M.; McLeod, H.L.; Relling, M.V.; Williams, M.S.; Mensah, G.A.; Peterson, J.F.; Van Driest, S.L. Pharmacogenomics.
Lancet 2019, 394, 521–532. [CrossRef] [PubMed]

58. Bugada, D.; Lorini, L.F.; Fumagalli, R.; Allegri, M. Genetics and Opioids: Towards More Appropriate Prescription in Cancer Pain.
Cancers 2020, 12, 1951. [CrossRef] [PubMed]

59. Tadje, M. Genetic Variants Influencing Patient Response to Opioid Therapy. Oncol. Nurs. Forum 2015, 42, 420–422. [CrossRef]
[PubMed]

60. Crews, K.R.; Monte, A.A.; Huddart, R.; Caudle, K.E.; Kharasch, E.D.; Gaedigk, A.; Dunnenberger, H.M.; Leeder, J.S.; Callaghan,
J.T.; Samer, C.F.; et al. Clinical Pharmacogenetics Implementation Consortium Guideline for CYP2D6, OPRM1, and COMT
Genotypes and Select Opioid Therapy. Clin. Pharmacol. Ther. 2021, 110, 888–896. [CrossRef] [PubMed]

61. Klimas, R.; Witticke, D.; El Fallah, S.; Mikus, G. Contribution of Oxycodone and Its Metabolites to the Overall Analgesic Effect
after Oxycodone Administration. Expert. Opin. Drug Metab. Toxicol. 2013, 9, 517–528. [CrossRef]

62. Andreassen, T.N.; Eftedal, I.; Klepstad, P.; Davies, A.; Bjordal, K.; Lundström, S.; Kaasa, S.; Dale, O. Do CYP2D6 Genotypes
Reflect Oxycodone Requirements for Cancer Patients Treated for Cancer Pain? A Cross-Sectional Multicentre Study. Eur. J. Clin.
Pharmacol. 2012, 68, 55–64. [CrossRef]

63. Zwisler, S.T.; Enggaard, T.P.; Mikkelsen, S.; Brosen, K.; Sindrup, S.H. Impact of the CYP2D6 Genotype on Post-Operative
Intravenous Oxycodone Analgesia. Acta Anaesthesiol. Scand. 2010, 54, 232–240. [CrossRef] [PubMed]

64. Davison, S.N. Clinical Pharmacology Considerations in Pain Management in Patients with Advanced Kidney Failure. Clin. J. Am.
Soc. Nephrol. 2019, 14, 917–931. [CrossRef] [PubMed]

65. Fallon, M.; Giusti, R.; Aielli, F.; Hoskin, P.; Rolke, R.; Sharma, M.; Ripamonti, C.I. ESMO Guidelines Committee Management of
Cancer Pain in Adult Patients: ESMO Clinical Practice Guidelines. Ann. Oncol. 2018, 29, iv166–iv191. [CrossRef] [PubMed]

66. Helander, E.M.; Menard, B.L.; Harmon, C.M.; Homra, B.K.; Allain, A.V.; Bordelon, G.J.; Wyche, M.Q.; Padnos, I.W.; Lavrova,
A.; Kaye, A.D. Multimodal Analgesia, Current Concepts, and Acute Pain Considerations. Curr. Pain. Headache Rep. 2017, 21, 3.
[CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.annonc.2023.10.542
https://doi.org/10.1016/j.ssmph.2022.101331
https://www.ncbi.nlm.nih.gov/pubmed/36618547
https://doi.org/10.1023/b:qure.0000018472.46236.05
https://www.ncbi.nlm.nih.gov/pubmed/15085901
https://www.ncbi.nlm.nih.gov/pubmed/8080219
https://doi.org/10.1111/j.1526-4637.2008.00495.x
https://www.ncbi.nlm.nih.gov/pubmed/18721170
https://doi.org/10.1016/s0002-9610(01)00782-6
https://doi.org/10.3111/13696990903584436
https://doi.org/10.1002/14651858.CD006332.pub4
https://doi.org/10.1177/147323001103900106
https://doi.org/10.1093/pm/pnab010
https://www.ncbi.nlm.nih.gov/pubmed/33502510
https://doi.org/10.1016/s1526-5900(03)00556-x
https://doi.org/10.1016/j.sjpain.2017.09.009
https://www.ncbi.nlm.nih.gov/pubmed/29054049
https://doi.org/10.1002/14651858.CD006605.pub2
https://www.ncbi.nlm.nih.gov/pubmed/20091598
https://doi.org/10.1016/S0140-6736(19)31276-0
https://www.ncbi.nlm.nih.gov/pubmed/31395440
https://doi.org/10.3390/cancers12071951
https://www.ncbi.nlm.nih.gov/pubmed/32708424
https://doi.org/10.1188/15.ONF.420-422
https://www.ncbi.nlm.nih.gov/pubmed/26148323
https://doi.org/10.1002/cpt.2149
https://www.ncbi.nlm.nih.gov/pubmed/33387367
https://doi.org/10.1517/17425255.2013.779669
https://doi.org/10.1007/s00228-011-1093-5
https://doi.org/10.1111/j.1399-6576.2009.02104.x
https://www.ncbi.nlm.nih.gov/pubmed/19719813
https://doi.org/10.2215/CJN.05180418
https://www.ncbi.nlm.nih.gov/pubmed/30833302
https://doi.org/10.1093/annonc/mdy152
https://www.ncbi.nlm.nih.gov/pubmed/30052758
https://doi.org/10.1007/s11916-017-0607-y

	Introduction 
	Enhanced Oxycodone/Naloxone Features 
	Cancer Pain Peculiarities 
	Varied Clinical Pain Expression among Different Types of Cancer 

	The Safety and Efficacy of Oxycodone/Naloxone PR in Cancer Pain 
	Patient Experience and Quality of Life 
	Controversy and Limitations 
	Conclusions 
	References

