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Abstract: Chronic pain is a highly disabling condition, which can significantly reduce patients’
quality of life. Prevalence of moderate and severe chronic pain is high in the general population,
and it increases significantly in patients with advanced cancer and older than 65 years. Guide-
lines for the management of chronic pain recommend opioids for the treatment of moderate-to-
severe pain in patients whose pain is not responsive to initial therapies with paracetamol and/or
nonsteroidal anti-inflammatory drugs. Despite their analgesic efficacy being well recognized,
adverse events can affect daily functioning and patient quality of life. Opioid-induced constipa-
tion (OIC) occurs in 40% of opioid-treated patients. Laxatives are the most common drugs used
to prevent and treat OIC. Laxatives do not address the underlying mechanisms of OIC; for this
reason, they are not really effective in OIC treatment. Naloxone is an opioid receptor antagonist
with low systemic bioavailability. When administered orally, naloxone antagonizes the opioid
receptors in the gut wall, while its extensive first-pass hepatic metabolism ensures the lack
of antagonist influence on the central-mediated analgesic effect of the opioids. A prolonged-
release formulation consisting of oxycodone and naloxone in a 2:1 ratio was developed trying
to reduce the incidence of OIC maintaining the analgesic effect compared with use of the sole
oxycodone. This review includes evidence related to use of oxycodone and naloxone in the
long-term management of chronic non-cancer pain and OIC.
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Introduction

Chronic pain is a highly disabling condition, which can significantly reduce patients’
quality of life. Typically, chronic pain results in depression, anxiety, and loss of
independence.'™

Chronic pain is associated with a wide range of cancer and non-cancer pain con-
ditions including neuropathic pain and osteoarthritis. Prevalence of moderate and
severe chronic pain is high in the general population, and in a large survey conducted
by Breivik et al in more than 46,000 adults in Europe and Israel, 19% of respondents
reported having chronic pain.’ The incidence of pain increases significantly in patients
with advanced cancer; in fact, up to 70% of them have been reported to experience
chronic pain.®’

The aim of the treatment of chronic pain is to increase the quality of life of the
patient with a multidisciplinary and multimodal approach. The pharmacological
agents currently used to treat chronic pain include non-opioid analgesics, in particu-
lar paracetamol and nonsteroidal anti-inflammatory drugs (NSAIDs), and opioids.
Guidelines for the management of chronic pain recommend opioids for the treat-
ment of moderate-to-severe pain in patients whose pain is not responsive to initial
therapies with paracetamol and/or NSAIDs.® Despite their analgesic efficacy being
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well recognized, adverse events (AEs) related to the opioid
therapy which include headache, dizziness, fatigue, and
especially the opioid-induced bowel dysfunction (OIBD)
can affect daily functioning and patient quality of life.”
Opioid-induced constipation (OIC), which is part of OIBD,
occurs in 40% of opioid-treated patients.!* In contrast with
the adverse effects mediated through the central opioid
receptors, which occur at the start of treatment and usually
rapidly disappear, OIC is mediated through intestinal opioid
receptors and often persists.>!?

Laxatives are the most common drugs used to prevent
and treat OIC. Laxatives do not address the underlying
mechanisms of OIC, and for this reason, they result inef-
fective in the majority of patients with OIC.!*!5 In a survey
of OIBD conducted by Pappagallo' and Kumar et al'
54% of patients treated with laxatives did not report the
desired improvement at least 50% of the time. One strategy
to minimize or prevent OIC while maintaining analgesic
efficacy is blocking the intestinal opioid receptor while
allowing the activation of the central one.!”'® Oxycodone
is an opioid receptor agonist commonly used for the treat-
ment of patients with moderate-to-severe pain. Oxycodone
stimulates opioid receptors in the gastrointestinal tract,
modifying normal bowel activity and reducing gut motility,
potentially resulting in constipation.' Naloxone is an opioid
receptor antagonist with low systemic bioavailability. When
administered orally, naloxone antagonizes the opioid recep-
tors in the gut wall, while its extensive first-pass hepatic
metabolism ensures the lack of antagonist influence on the
central-mediated analgesic effect.’ A prolonged-release for-
mulation consisting of oxycodone and naloxone (PR OXN)
in a 2:1 ratio was developed trying to reduce the incidence
of OIC maintaining the analgesic effect compared to use of
the sole oxycodone."

In this review, we focus on the specific role of PR OXN
in the management of chronic pain and OIC in non-cancer
patients.

Methods

A literature search was conducted in the PubMed database
using the term “oxycodone and naloxone” through April
2015. All clinical and pharmacokinetic studies and reviews
of PR OXN were included. The PubMed search generated
223 results, with 45 containing clinically relevant informa-
tion of PR OXN. Additional references were identified in
published bibliographies. This review does not contain any
new studies with human or animal subjects performed by
any of the authors.

Opioid-induced constipation

Opioids have been increasingly being used in the last decade
for the treatment of chronic cancer and non-cancer pain.?'>
Despite proven analgesic efficacy, their use is associated
with constipation that can significantly have an impact on
patients’ quality of life even more than the pain itself.*
In a multinational study conducted on more than 300 patients
taking daily opioids (PROBE 1), constipation was the most
common AE reported by 81% of patients, and it was often
reported as severe.”® OIC is attributed to the activation of
the mu-opioid receptors present in the gut wall that lead to
decreased gastric motility as well as decreased gastrointes-
tinal, biliary, and pancreatic secretions.'*** Additionally,
propulsion in the small and large intestines is inhibited,
whereas non-propulsive contractions are increased. Bowel
dysfunction in patients with OIC, however, is not caused
exclusively by the opioid medication. Factors such as pain,
medications other than opioids, diet, and underlying disease
factors play an important role.?’

The Bowel Function Index (BFI) is a validated, clinician-
administered, patient-reported questionnaire. BFI is designed
to evaluate OIC in cancer and non-cancer chronic pain
patients, and it uses a numerical scale from 0 (easy) to 100
(severe) to record a patient’s subjective assessment of three
items related to OIC: ease of defecation, feeling of incomplete
evacuation, and patient personal judgment of constipation.
A lower score indicates a better bowel function; a score
of <28.8 is considered a normal bowel function with respect
to OIC, and a BFI change of >12 points is considered a
clinically relevant change.?® 3

Strategies for the management of OIC symptoms include
the use of laxatives and treatment with opioid antagonists.
Laxatives are commonly used medication to reduce the
constipation induced by the chronic use of opioids.** Despite
the fact that laxatives can be useful in some circumstances,
including delayed colonic transit, since OIC has a unique
etiology, they are not really effective in its treatment.?
The interaction between opioids and opioid receptors present
throughout the gut can affect numerous gastrointestinal func-
tions, including neural activity, motility, secretion, resorption
of fluid, and blood flow."*?* Consequently, opioids delay
gastric emptying and prolong transit time throughout the
small and large intestines. For these reasons, laxatives, which
predominantly act on the colon, frequently do not address the
symptoms of OIC. No single laxative is considered optimal
for OIC. Moreover, there are no direct comparative data on
different laxatives in the prevention or treatment of OIC,
resulting in a lack of generally accepted guidelines regarding
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laxative use for this condition.** Furthermore, laxatives are
associated with potential side effects including bloating,
gas, and gastroesophageal reflux and may be associated with
tolerability.?

Oxycodone-naloxone in the

prevention—-treatment of OIC

The OIBD arise from opioid-mediated actions on the central
nervous system (CNS) and gastrointestinal tract.’® In the
CNS, opioids interact with four receptor subtypes (mu, delta,
kappa, and opioid receptor-like-1) inducing analgesia and
reducing the gastrointestinal propulsion due to an alteration
of autonomic outflow from the CNS.** Nevertheless, the
high density of mu receptors in the enteric system appears
to mediate most of opioid gastrointestinal effects.?” Studies
of the human intestine suggest that delta and kappa receptors
make a lesser contribution to OIC.*” The incidence of con-
stipation related to the opioid therapy can be reduced using
opioid antagonists, such as methylnaltrexone, alvimopan,
naloxegol, and naloxone.*® The aim of using opioid antago-
nist in patients with OIC is to try to inhibit the actions of the
opioids in the gut without affecting their central effect and
maintaining their analgesic action.!” The subcutaneous injec-
tion of methylnaltrexone was initially approved only for pal-
liative care in patients with advanced cancer when traditional
oral laxatives fail.** Methylnaltrexone is, in fact, approved
to treat OIC in chronic non-cancer pain t00.*’ Alvimopan
is approved and indicated for short-term use to accelerate
postoperative recovery of upper and lower gastrointestinal
tracts after surgeries, but its use is actually characterized
by cardiovascular safety concerns.* Oral naloxegol was
approved in 2014 by the US Food and Drug Administration
as an add-on to existing pain therapy, and it has shown to
be effective in increasing bowel movements.* Naloxegol is
a pegylated naloxone molecule with mu-opioid antagonist
activity, reduced central permeability, and oral bioavailabil-
ity. Trials showed long-term safety and at least 12 weeks of
effectiveness in patients with OIC including patients not pre-
viously responding to laxative use.*! Naloxone is a competi-
tive opioid antagonist at opioid receptors inside and outside
the CNS primarily used intravenously for the treatment of
opioid overdose. After systemic administration, it reverses
both centrally and peripherally mediated opioid effects with
a half-life amounting to 1-1.5 hours. Elimination is primarily
by glucuronidation in the liver. When administered orally,
naloxone antagonizes the opioid receptors in the gut wall,
potentially reducing OIC, while its extensive first-pass
hepatic metabolism ensures the lack of antagonist influence

on the central analgesic effect.* To minimize or prevent OIC
while maintaining analgesic efficacy, a prolonged-release
tablet consisting of oxycodone and naloxone in a 2:1 ratio was
developed.® Several randomized controlled trials (RCTs)
have reported on the comparable analgesic efficacy of PR
OXN and prolonged-release oxycodone (PR OXY), with a
clinically relevant improvement in OIC in various types of
pain.*~¢ Recently, a noninterventional, observational, real-
life study evaluating the pain relief and OIC with PR OXN
treatment in daily practice in patients with chronic severe pain
compared with previous PR OXY treatment was published.¥’
Patients enrolled in this study were treated with PR OXY
for at least the last 30 days before PR OXN treatment, and
in particular, they reported OIC despite the use of at least
two laxatives with different mechanisms of action. Patients
were switched immediately from PR OXY to PR OXN with
equal oxycodone doses.*’ The study found that PR OXN
was superior to PR OXY in terms of pain relief, OIC, and
quality of life in patients with chronic pain previously treated
with PR OXY and experiencing OIC despite the use of at
least two different laxatives.*’ This study confirmed that PR
OXN clinically improves OIC even in patients experienc-
ing laxative-refractory OIC. Furthermore, the average BFI
was <28.8 after 6 weeks of PR OXN treatment, indicating
that most patients were no longer constipated despite opioid
treatment.*” The observed improved pain relief during the
study period was not related to an increased dose or increased
use of analgesic, and it was probably due to a better adherence
to the opioid therapy due to improved OIC.%

Oxycodone-naloxone in the
treatment of chronic non-cancer
pain

Osteoarthritis and spine pain are two of the leading causes
of pain and disability worldwide.”® Pain in these patients
can reduce function and affects a person’s ability to carry
out his/her daily activities. Guidelines usually recommend
the prescription of paracetamol as the first-line analgesic for
these conditions.*>3 Recently, a systematic review and meta-
analysis published by Machado et al evaluating the efficacy
and safety of paracetamol for spinal pain and osteoarthritis
raised doubts related to the place of this medication as a first
analgesic choice to treat such conditions.>* Machado reports
that there is “high-quality” evidence that paracetamol does not
have a clinical effect as pain medication in patients with low
back pain or osteoarthritis.* These findings confirmed what
was already underlined in the first draft of the new National
Institute for Health and Care Excellence guidelines on the
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management of osteoarthritis; that is, paracetamol should not
be routinely offered to patients as it might not be effective
and was potentially associated with side effects when used
at high doses for a long period of time.> This decision was
reversed due to the fact that the Royal College of General
Practitioners, the Primary Care Rheumatology Society, and
the British Society for Rheumatology raised concerns that
removing paracetamol as an analgesia option could result in
the increased use of oral NSAIDs and opioids.> Despite the
limited availability of strong scientific evidence to support
long-term opioid therapy for chronic non-cancer pain, use of
opioids has increased substantially through the years.” In the
case of long-term opioid prescription to treat patient with
spine pain or osteoarthritis, guidelines are in agreement with
regard to providing adequate patient evaluation, judicious
opioid dosing, and careful patient monitoring to minimize
the risks of AEs and abuse.’”” Oxycodone has been shown
to be an effective analgesic in various types of pain, and its
combination with naloxone in a fixed 2:1 ratio was tested in
terms of analgesic efficacy and gastrointestinal tolerability
in a number of clinical studies including RCTs.#¢

Due to the degenerative nature of chronic pain in particular
in patients with osteoarthritis, effective pain management
often requires prolonged therapy. Consequently, the long-
term effects of opioid treatments must be established.’” The
effectiveness as pain medication of the fixed combination of
oxycodone—naloxone prolonged-release tablets was already
demonstrated in studies of short duration (12 weeks).*#546
Recently, a pooled analysis related to two 52-week extension
phases evaluating the efficacy and the safety of PR OXN
was published.’® The extension phases, during which all the
patients received PR OXN, followed two RCTs conducted
in patients with moderate-to-severe non-cancer pain and
OIC to compare the efficacy and safety of the combination
of oxycodone—naloxone versus oxycodone alone. The pooled
analysis showed that pain control was maintained with PR
OXN throughout the 12-month study period.*® Improvement
in bowel function, indicated by a decrease in BFI scores,
throughout the extension phase was significant in patients
who switched from receiving PR OXY in the previous stud-
ies to PR OXN at the start of the extension phases. Forty-six
percent of the patients experienced treatment-related AEs.*®
Eight percent of the patients experienced constipation that
was classified as possibly, probably, or definitely related to
study drug. Diarrhea was considered possibly, probably,
or definitely related to study drug in only 13 patients, and
was considered unlikely related to study medication in five
patients.*®

Oxycodone-naloxone in older

patients

Chronic pain due to osteoarthritis increases dramatically with
age, affecting approximately 60% of people aged over 65.%
Opioids are recommended as part of a multipharmacologi-
cal pain management for older patients to treat moderate-
to-severe chronic pain impairing their daily quality of life.
Limits of opioids use in this population are represented by a
higher incidence of opioid-related side effects.* %2 A 4-week,
single-center, prospective observational study investigating
the analgesic efficacy and tolerability of PR OXN in patients
older than 70 years naive to strong opioids was published by
Guerriero et al.®* The effects of PR OXN on functional and
cognitive status, mood, and quality of life were also analyzed.
Twenty-six percent of the patients enrolled in this study com-
plained of constipation at baseline, but almost all had BFI
values >29, indicating some degree of bowel dysfunction.®
The administration of PR OXN was associated with a clini-
cally nonsignificant decrease in BFI values throughout the
study; otherwise, at the last follow-up visit, fewer patients
were still complaining of constipation.®® Overall, PR OXN
was well tolerated during the 28 days of treatment. Out of the
53 patients who started treatment, only one patient experi-
enced a severe AE leading to PR OXN discontinuation within
the first week.®® One of the major concerns of the opioid
therapy in the older patients is their potential negative effect
on the cognitive function. The impairment of the cognitive
function seems to be related to an increase in the daily dose
and not with stable doses of opioids.®* % In the study by
Guerriero et al low dose of PR OXN did not impact negatively
on the overall cognitive status of the study population.®

Conclusion

Opioids are routinely used in the treatment of moderate-
to-severe pain in a wide range of conditions. Despite their
analgesic efficacy, chronic management with opioids
is often compromised by adverse effects which include
nausea, sedation, euphoria/dysphoria, itching, and what is
called OIBD. OIBD comprises several gastrointestinal AEs
including constipation that can significantly reduce quality
of life. Laxatives are the most commonly used treatments
for OIBD, although they are not very effective, since they
are not mechanism based. Naloxone is an opioid receptor
antagonist with low systemic bioavailability (<3%). If
administered orally, naloxone antagonizes the opioid recep-
tors in the gut wall, while its extensive first-pass hepatic
metabolism ensures the lack of antagonist influence on the
central opioids receptor. Naloxone does not appear to impair
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the opioid analgesic effect in the majority of patients. The

combination oxycodone—naloxone has been shown to be

effective as pain medication and in the prevention—treatment

of OIC improving adherence at the opioids pain therapy and

the quality of life even after a 12-month therapy and in the

older patients.
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