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Abstract

Background: Opioid-induced bowel dysfunction is a complication of opioid therapy, in which constipation is the most
common and problematic symptom. However, it is frequently under-recognised and thus effective management is often
not instituted despite a number of treatment options.

Objective: The central objective of this study is to provide a summary of the pathophysiology and clinical evaluation of
opioid-induced constipation and to provide a pragmatic management algorithm for day-to-day clinical practice.
Methods: This summary and the treatment algorithm is based on the opinion of a European expert panel evaluating current
evidence in the literature.

Results: The pathophysiology of opioid-induced constipation is multi-faceted. The key aspect of managing opioid-induced
constipation is early recognition. Specific management includes increasing fluid intake, exercise and standard laxatives as
well as addressing exacerbating factors. The Bowel Function Index is a useful way of objectively evaluating severity of
opioid-induced constipation and monitoring response. Second-line treatments can be considered in those with recalcitrant
symptoms, which include gut-restricted or peripherally acting mu-opioid receptor antagonists. However, a combination of
interventions may be needed.

Conclusion: Opioid-induced constipation is a common, yet under-recognised and undertreated, complication of opioid
therapy. We provide a pragmatic step-wise approach to opioid-induced constipation, which should simplify management
for clinicians.
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Opioids are a class of potent analgesics, and their use  yerona, Italy

has increased markedly in recent years.' Although opi-
oids are potent analgesics, they are not a panacea for all
types of pain, and must be used appropriately in
selected and supervised pain patients as part of a com-
prehensive, multi-modal, multi-disciplinary approach
to treatment.> More importantly, opioids are associated
with a variety of bothersome side effects such as
sedation, lethargy and pruritus, notwithstanding the
considerable risk of addiction.** Opioids also adversely
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impact the sensorimotor function of the gastrointestinal
(GI) tract, via the action of exogenous opioid agonists,
on the enteric nervous system (ENS).>> Such adverse
effects limit dose escalation and can necessitate a switch
in opioids or even cessation of therapy.”® The term
opioid-induced bowel dysfunction (OIBD) encom-
passes a spectrum of symptoms including nausea,
vomiting, bloating, gastro-oesophageal reflux-related
symptoms and constipation.”®

Opioid-induced constipation (OIC) is the most
common subtype of OIBD that occurs in 51-87% of
patients receiving opioids for cancer and between
41-57% patients receiving opioids for chronic non-
cancer pain.” !" OIC is associated with reduced work
productivity, a decrease in quality of life and increased
healthcare utilisation.'”> OIC is often under-recognised
and likely to be more troubling in younger rather than
older patients.'*'* The Rome process has sought to
systematise the definition of OIC, building upon previ-
ous proposals.'”” The Rome IV criteria define OIC as
new, or escalating, symptoms of constipation when
initiating, changing or increasing opioid therapy with
further clinical features, such as sensation of incomplete
evacuation and fewer than three spontaneous bowel
movements per week, see Table 1.'® The aims of this
consensus article are to provide a focussed review of the
pathophysiology, clinical evaluation and treatment of
OIC, and pragmatic management recommendations
that can be used in daily clinical practice.

Methods

A panel of seven European experts, chosen based upon
their previous contributions to the area in terms of their

Table 1. The Rome IV diagnostic criteria for opioid-induced
constipation.

Diagnostic criteria

1. New, or escalating, symptoms of constipation when initiating,
changing or increasing opioid therapy that must include two or
more of the following:

(a) Straining during more than one quarter of defaecations.
(b) Lumpy or hard stools (BSFS 1-2) more than one-quarter of
the time.

(c) Sensation of incomplete evacuation more than one-quarter
of the time.

(d) Sensation of anorectal blockage/obstruction in more than
one-quarter of defaecations.

(e) Manual manoeuvres to facilitate more than one-quarter of
defaecations.

(f) Fewer than three spontaneous bowel movements per week.

2. Loose stools rarely present without the use of laxatives.

BSFS: Bristol Stool Form Scale.

clinical and academic experience, in the fields of neuro-
gastroenterology, pain medicine and palliative medi-
cine, met on two occasions to discuss, develop and
agree on the contents of this statement. At the first
meeting the broad aspects on the consensus statement
were discussed and specific sections were assigned,
where authors undertook a comprehensive literature
review. The assigned sections were (a) definitions and
diagnostic criteria (ADF), (b) pathophysiology of OIC
(AMD, RDG), (c) clinical evaluation (GC and TOB),
(d) patient reported outcome measures (ADF), (e) ini-
tial evaluation/standard laxatives (BM), (f) specific
treatments (ADF, RDG, JT) as well as (g) pragmatic
recommendations (all). Prior to the second meeting the
various sections of the article were collated and circu-
lated. At the second meeting, each section of the article
was discussed in a workshop format and debated to
achieve consensus. At this stage external input was
given by a multi-disciplinary panel consisting of experts
in neurogastroenterology, oncology and palliative
medicine (see Acknowledgements). The pragmatic
recommendations were based on expert opinion, con-
sidering existing recommendations and the clinical
experience of the authors. Patient advocates were not
involved in the development of this document. The final
contents of this paper have been agreed upon by all of
the members of the panel.

Pathophysiology of 0IC
Opioid receptors in the Gl tract

The opioid receptors, and their related ligands,
exert a profound influence on GI physiology, see
Figure 1. Opioid receptors, namely 8-, x-, and u-, are
G-protein-coupled  receptors  widely  distributed
throughout the GI tract, with a relative distribution
varying according to region and layer of the gut as
well as with mammalian species considered.'” "
The majority of data is derived from animal
studies which demonstrate that the highest densities
of u- and «-receptors are located in the stomach and
proximal colon.?® Whilst in humans the distribution of
the different opioid receptors and subclasses has been
less thoroughly investigated, u-receptors are thought
to be of central importance. Immunohistochemical
studies have shown that p-receptors are located
on the cell membrane of submucosal and myenteric
neurons and have been detected in mononuclear cells
of the lamina propria, but not in epithelial cells.?'
Various endogenous (e.g. enkephalins, endorphins
and dynorphins) and exogenous (e.g. opioids) ligands
can bind to opioid receptors, leading to their internal-
ization, coupling to inhibitory Gi/Go proteins that acti-
vate or inhibit downstream messengers. Specifically,



Farmer et al.

Opioid receptors
Ubiquitously distributed throughout

the Gl Tract

Gallbladder, sphincter of oddi &
pancreas

Sphincter of Oddi dysfunction
Decreased pancreatic secretion of
bicarbonate

Maldigestion of lipids

¢ Upper abdominal pain

Colon
Delayed transit
Harder drier stools

¢ Constipation

Internal anal sphincter®
¢ Incomplete relaxation

e Straining
¢ Incomplete evacuation

Oesophagus
Dysmotility

Achalasia type picture
Dysphagia

Heartburn, reflux

Stomach
Gastroparesis

Early satiety
Heartburn, reflux
Nausea and vomiting

Small bowel

Dysmotility

Fluid balance disturbance

Small intestinal bacterial overgrowth

Bloating and distension
Postprandial discomfort

Figure 1. A schematic summary of the effects of opioids on the gastro-intestinal (Gl) tract. Opioid receptors are distributed throughout
the Gl tract. *The function of other Gl sphincters can also be influenced opioids such as the lower oesophageal sphincter and pylorus.
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Figure 2. A highly schematic summary of the basic neural mechanisms

leading to opioid-induced bowel dysfunction including constipation.

Opioids bind to receptors expressed in the enteric nervous system. The overall result is a neuronal-mediated blockade of secretomotor
gastro-intestinal (Gl) function causing opioid-induced constipation (0IC). cAMP: cyclic adenosine monophosphate; OpR: opioid receptor.

opioid agonists binding to the G-protein coupled
u- and §-receptors close voltage-gated Ca®" channels
on presynaptic nerve terminals thereby reducing cyclic
adenosine monophosphate (cAMP) and neurotransmit-
ter release. In addition, they open K7' channels

post-synaptically, resulting in neuronal hyperpolariza-
tion and inhibition of postsynaptic neurons.
Taken together, opioid receptors affect GI function in
a multifaceted manner through decreased neuronal
excitability, see Figure 2.



10

United European Gastroenterology Journal 7(1)

Effects of opioids on Gl motility

GI motility is dependent on a fine balance
between excitatory and inhibitory neurotransmitters/
neuromodulators mainly released by myenteric neurons
that result in smooth muscle contraction and relaxation
respectively. Excitatory motor neurons release acetyl-
choline and tachykinins (e.g. substance P), which
evoke longitudinal smooth muscle contraction. This is
in contrast to inhibitory motor neurons, which induce
smooth muscle relaxation via nitric oxide and vaso-
active intestinal polypeptide.®** Opioids inhibit the
release of the neurotransmitters, which results in abnor-
mal coordination of motility reflected by an increase in
muscular tone and a decrease in the normal propulsive
activity. In vivo human studies have shown that opioids
exert a myriad of effect across the entire GI tract
including dysmotility in the oesophagus and gallblad-
der, increased gastric tone, as well as retardation of
gastric emptying, oro-caecal and colonic transit
time.?? 2%

Effects of opioids on Gl secreto-absorptive
function

The GI tract secretes approximately 9—101 of fluid per
day (approximately 21 saliva, 2.51 gastric juice, 1-1.51
bile, 21 pancreatic juice and 1.5-21 enteric secretion).”’
Opioids exert a profound influence in the secretory and
absorptive function of the GI tract through a number
of mechanisms. For instance, opioids bind to receptors
on secretomotor neurons in the submucosa of the
GI tract and suppress acetylcholine and vasoactive
intestinal peptide release, resulting in a decrease
in chloride and water secretion into the lumen.?-*°
In addition to secretory impairment, opioids may
increase water absorption mainly via the prolonged
stasis of intestinal content due to inhibition of gut
motility. In the colon, a decreased faecal volume has
a negative effect on motility — which results in propul-
sive contractions — as the intrinsic reflexes are depend-
ent on mechanoreceptor activation.'® These effects can
explain why patients in opioid therapy typically com-
plain of harder, drier faeces and straining difficulties.

Effect of opioids on Gl sphincters

In the human GI tract there are at least six anatomic-
ally or functionally characterised sphincters, i.c. the
upper and lower oesophageal sphincters, pylorus,
sphincter of Oddi, the ileo-caecal valve and the anal
sphincters. Although the function of each these sphinc-
ters can be modulated by opioids, it is beyond the scope
of this paper to examine all of these in detail, but we
will highlight evidence around the anal sphincters.
Opioid-induced dysfunction of anorectal function is

characterised by increased contraction of the internal
anal sphincter which, in turn, results in straining, haem-
orrhoids and/or a sense of incomplete evacuation.
Taken together, this can lead to severe problems with
defaecation and in the worst-case scenario colonic per-
foration may occur.’’ For instance, loperamide has
been shown to increase the tone of the internal anal
sphincter and a third of patients treated with opioids
report a sensation of anal blockage despite laxative
treatment.'®? In a recent study, Poulsen et al. repro-
duced these findings demonstrating that oxycodone
inhibits anal sphincter relaxation, an effect that can
be reversed by slow-release naloxone.?

Clinical evaluation

For most patients on opioids who present with
‘constipation’, it is likely that there are multiple poten-
tial factors contributing to the problem and it may
not be easy, on initial assessment, to determine what
contribution, if any, the opioid might be making to
the overall symptom burden. As a basic principle,
the assessing clinician must take a comprehensive
history with particular focus on the baseline bowel
habit and any changes that may have occurred subse-
quent to the introduction of an opioid. A detailed
drug history is mandatory to identify medications
that might be contributing to the problem. Where pos-
sible, the diagnosis of OIC should be made according
the to the Rome criteria and in this regard, patients
need to be questioned about bowel frequency, stool
consistency and symptoms suggestive of disordered
defecation such as straining at stool, sense of incom-
plete evacuation and faecal incontinence.'® An import-
ant consideration with respect to faecal incontinence is
overflow diarrhoea due to opioid-induced faecal impac-
tion.>! In addition to physical symptoms, addressing
psychological aspects, such as a patient’s underlying
ideas and appreciation of their symptoms is also bene-
ficial.** Additional symptoms such as bloating, abdom-
inal pain, nausea and vomiting suggestive of OIBD also
need to be addressed. Causes of secondary constipation
should be sought from the past medical history (e.g.
prolonged physical inactivity, Parkinson’s disease,
advanced diabetes, etc.). A digital rectal examination
is suggested in all patients consulting for OIC to
exclude anorectal malignancy, faecal impaction and
minor anal pathologies (e.g. anal fissure) which poten-
tially may aggravate symptoms.’> Given the preva-
lence of OIC, we advocate that all patients initiating
opioids, and those who are maintained on opioids,
should have a regular systematic review of their
bowel function. However, there remain a number of
factors that act as barriers to the diagnosis of OIC
being made, see Table 2.



Farmer et al.

11

Patient-reported outcome measures in OIC

Although a plethora of patient reported outcome meas-
ures are available, such as the patient assessment of
constipation symptoms (PAC-SYM),*® patient assess-
ment of constipation quality of life (PAC-QoL)*’ and
the Knowles Eccersley Scott Symptom Score,*® many
of these are too cumbersome for routine clinical

Table 2. Some of the barriers that exist in making the diagnosis of
opioid-induced constipation (0IC).

Putative barriers

1. Lack of awareness among clinicians about OIC in patients on
opioid therapy.

2. If clinicians are aware, they may not ask patients about con-
stipation.

3. When considering constipation, most clinicians only ask ques-
tions about frequency of bowel movements, but symptoms such
as bloating, straining, hard stool consistence, incomplete bowel
movements and abdominal discomfort are more prevalent and
bothersome, features reflecting the pan-enteric effects of OIBD.

4. Patients might feel ashamed to disclose their symptoms to
clinicians.

5. Efforts to screen patients based on Rome IV criteria may not
cover the whole spectrum of OIC.

6. Absence of a standard protocol for the treatment of OIC.

0IBD: opioid-induced bowel dysfunction.

practice.”® However, the Bristol Stool Form scale

(BSFS) and the Bowel Function Index (BFI) are
simple, brief and validated questionnaires that can be
a useful adjunct to standard clinical evaluation as well
as providing an objective assessment of treatment
response. The BSFS evaluates stool consistency and is
a widely used tool which pictorially describes stool ran-
ging from type 7 to type 1, with the latter representing
separate hard lumps of stool.** BSFS type 1 and 2
would be consistent with, but not specific for, OIC.
Other aspects of OIC can be assessed using the BFI,
which contains three items evaluating the wider scope
of OIC symptoms over the preceding week. These three
items include ease of defaecation, feeling of incomplete
bowel evacuation and the patient’s own view of their
constipation. Each are rated on a numerical scale from
0-100, giving a total combined score of 300, which is
then divided by three to give an overall score out of
100*! (see Figure 3). Overall scores greater than 30 are
consistent with OIC, and a change in score of >12
points represent a clinically meaningful change follow-
ing an intervention.>*!4?

Investigations

In most cases, multiple investigations are not required
in OIC. There is a paucity of data regarding the added

DOMAIN 1 — Ease of defaecation
during the last 7 days

Ask the subject
“During the last 7 days, how would you
rate your ease of defaecation on a scale
from 0— 100, where 0=easy and
100 = severe difficulty”

If the subject requires clarification, ask
“During the last 7 days, how easy or
difficult was it have a bowel movement on
a scale from 0—100, where 0= easy/no
difficult and 100 = severe difficulty”

Total out of 100

. .

Add scores from Domains 1, 2 & 3 and divide by 3 to derive a total score out of 100
Scores greater than 30 suggests OIC and a reduction in 12 represents a clinically significant change

Bowel function index

DOMAIN 2 — Feeling of incomplete
evacuation during the last 7 days

Ask the subject
“During the last 7 days, how would you
rate any feeling of incompleted bowel
evacuation on a scale from 0— 100, where
0=no feeling of incomplete evacuation
and 100=a very strong feeling of
incomplete evacuation”

If the subject requires clarification, ask
“During the last 7 days, how strongly did
you feel that you did not empty your
bowels completely? please indicate how
strong this feeling was on a scale from
0- 100, where 0=not at all and 100=very
strong”

Total out of 100

DOMAIN 3 — Personal judgement of
constipation during the last 7 days

Ask the subject
“During the last 7 days, how would you
rate your constipation on a scale from
0-100, where 0=not at all and
100=very strong”

If the subject requires clarification, ask
“During the last 7 days, how would you
rate how constipated you felt on a scale
from 0— 100, where 0=not at all and
100 = very strong”

Total out of 100

.

Figure 3. The Bowel Function Index. OIC: opioid-induced constipation.
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utility of tests in patients with suspected OIC.
Biochemical and haematological measures, such as
electrolytes, calcium, haemoglobin concentration and
thyroid function tests, can be of use in excluding elec-
trolyte disturbance, anaemia, thyroid dysfunction,
respectively, as an underlying cause of constipation.*?
Colonoscopy should be reserved to those patients pre-
senting with ‘red flag’ symptoms which include: (a)
rectal bleeding, (b) iron-deficiency anaemia, (c) weight
loss, (d) family history of colon cancer, (e) fever, and (f)
age of onset after age 50 years.** Radiological investi-
gations, such as a plain abdominal radiograph or com-
puted tomography, can be useful to identify marked
faecal loading and impaction.*

Management of OIC
General measures

Prophylactic treatment of OIC with laxatives can be con-
sidered, although there is minimal evidence to support
this view.***® However, more often than not laxatives
are not co-prescribed; for instance, a Norwegian commu-
nity study found that only 30% of cancer patients receiv-
ing opioids had a laxative co-prescription.* Clearly, there
is a role for the clinician commencing, changing or esca-
lating the opioid to warn patients that constipation is a
recognised side effect, although many patients never
receive, or do not recall, this advice.”® Initial general
measures include patient education, examining lifestyle
factors (fluid intake and activity) and where possible iden-
tifying and modifying concurrent medications (such as
iron supplements, calcium-channel blockers, anti-choli-
nergic agents, S-hydroxytryptamine (5-HT); receptor
antagonists or diuretics) which may exacerbate OIC. In
some cases, switching the opioid or changing the route of
administration can be useful. For example, tapentadol, a
mixed-opioid agonist and noradrenaline-reuptake inhibi-
tor, is associated with less constipation than oxycodone.>!
In addition, the incidence of OIC may be numerically less
with transcutaneous preparations of fentanyl in compari-
son to equipotent doses of oral morphine.>

Standard laxatives

Standard laxatives, such as osmotic agents (macrogol)
and stimulants (bisacodyl, picosulphate and senna) are
good first-line choices in the management of OIC.
Additionally, a recent study reported that laxative
side effects, such as gas, bloating/fullness and defaeca-
tory urgency, are seen in up to 75% of patients and are
more common in those under 40 years of age.”®> Non-
absorbable sugars, such as lactulose, can be fermented
within the colon and exacerbate bloating and distension
in OIC and should be avoided.”*

Mu-opioid receptor antagonists

Opioid-receptor  antagonists can alleviate the
adverse effects of opioids on GI functions, but their
central analgesic effects may also be antagonised if
they cross the blood-brain barrier.>> The most readily
well-known example is naloxone, commonly used as an
intravenous reversal agent in the context of opioid
over-dosing. Agents that block p-opioid receptors in
the GI tract, but do not enter the central nervous
system (CNS), are expected to treat OIBD without
diminishing central analgesic actions. Several opioid
antagonists with local action within the gut or (outside
the CNS) peripherally-acting p-opioid receptor antag-
onists (PAMORASs) have become available and others
are being developed. These have been shown to be safe
and effective in treating OIC and are summarised in
Table 3.°

Alvimopan

Alvimopan, an orally administered PAMORA, has been
demonstrated to be numerically superior to placebo in
treating OIC, although its development has been discon-
tinued.”” However, its long-term use has been associated
with increased cardiovascular risk.>® In the USA, it is
licensed for the management of post-operative ileus,
where it has been shown to be effective and reduces
the length of hospital stay, although its use is
restricted.””

Oxycodone hydrochloride and naloxone
hydrochloride extended-release combination

A fixed-ratio dose combination of oxycodone with
extended-release naloxone is approved for the treat-
ment of chronic pain, aiming at decreasing occurrence
of OIC.°*%! The rationale for this approach is based on
the slow release of naloxone allowing it to exert a local
antagonist effect on opioid receptors in the GI tract,
with a minimal impact on analgesia due to extensive
first-pass metabolism in the liver.%> Several randomised
placebo-controlled trials have shown the superiority
of oxycodone/naloxone combination in comparison
to oxycodone alone in maintaining bowel function, as
quantified by the BFI, with equal analgesic efficacy and
comparable safety.*° This combination tablet has
been approved by the Food and Drug Administration
(FDA) and the European Medicines Agency (EMA) to
treat pain that is severe enough to require daily,
around-the-clock, long-term opioid treatment, and for
patients in whom alternative pain treatment options are
inadequate.®”-%® In comparison to oxycodone, the incre-
mental cost-effectiveness ratio of oxycodone/naloxone
has been reported to be £5800 per quality adjusted life
year gained.®’
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Table 3. Characteristics of the mu-opioid receptor antagonists.

Route of

Drug Mechanism of action

administration

Licensed

indication Comments

Alvimopan PAMORA Oral

Combined opioid with a  Oral
peripherally restricted
opioid antagonist

Oxycodone hydrochloride
and naloxone hydro-
chloride extended
release

Methyl-naltrexone PAMORA

Naloxegol PAMORA Oral

Naldemedine PAMORA Oral

Sub-cutaneous (oral 0IC
equivalent under
development)

POI Increased cardiovascular side
effects - usage restricted to POI
contrast to PAMORAs, which
have potential effects in all
tissues except for the CNS, the
effect of this combination is
mainly restricted to the ‘gut
compartment’; there are
reports of loss of selectivity
with rapid dose up titration or
rushing of tablets.

To be used cautiously in patients
with intra-abdominal malig-
nancy or Gl strictures due to
reports of perforation. Single
dose can be useful as a test to
evaluate the contribution of
opioids to constipation and
other OIBD symptoms

0IC First orally administered PAMORA

approved for OIC.

0IC Not yet available in the European
Union

0IC |

=1

CNS: central nervous system; Gl: gastro-intestinal; OIC: opioid-induced constipation; PAMORA: peripherally-acting p-opioid receptor antagonist; POI: post-

operative ileus.

MethylInaltrexone

Methylnaltrexone, a quaternary ammonium derivative
of naltrexone, was the first PAMORA that became
available. The N-methyl group restricts the ability to
cross the blood-brain barrier due to its polarity and
low lipid solubility and prevents central analgesia reduc-
tion. Sub-cutaneous methylnaltrexone was approved in
2008 as a subcutaneous injection for the treatment of
OIC in patients with advanced (malignant) disease,
who responded insufficiently to laxatives in a palliative-
care setting and extended to include non-cancer patients
in 2015.7° Recommended doses are 8 mg for patients up
to 62kg, and 12mg for patients up to 114kg.”" A meta-
analysis of the available controlled trials with subcuta-
neous methylnaltrexone in patients with cancer pain and
OIC confirmed benefit over placebo in improving bowel
movements and reducing attendant GI symptoms such
as abdominal cramps or flatulence.”> However, a
number of GI perforations have been reported after
administration of methylnaltrexone, mainly in patients
with pre-existing GI disorders.”> In non-cancer pain
patients, a four-week randomised placebo-controlled
trial by Michna et al. using either daily or alternate
day methylnaltrexone once daily showed a significant
benefit over placebo in inducing rescue-free bowel

movement with numbers needed to treat of five and 14
respectively.”* Moreover, this was associated with
improvement in global symptom score, rectal symptoms
(daily group only) and stool symptoms as assessed by the
PAC-SYM questionnaire. However, cost and mode of
administration are the main limitations for routine clin-
ical use. The most commonly reported adverse events
were abdominal pain, diarrhoea and nausea, as well as
hyperhidrosis.”*”> Given the reported perforations,
methylnaltrexone should be used cautiously in patients
with a pre-existing risk for this such as those with intra-
abdominal malignancy or established GI strictures.
Oral methylnaltrexone bromide is a formulation of
methylnaltrexone bromide that was recently evaluated
and that has recently received FDA approval for use in
the treatment of OIC in adults with chronic non-cancer
pain. A recently reported phase 3 study randomised
patients to oral methylnaltrexone 150, 300 or 450 mg
once daily against placebo. The most efficacious dose
was 450 mg with 28.0% of administrations reaching the
primary endpoint of a rescue-free bowel movement
within four hours of dosing compared to 18.8% after
placebo.” In addition, the time to the first bowel move-
ment after the first dose was significantly shorter with the
450 mg dose. Adverse events were mainly mild and largely
Gl-related, with analgesic efficacy being maintained.’®
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Naloxegol

Naloxegol is a pegylated derivative of naloxone.
Pegylation induces P-glycoprotein transporter-sub-
strate properties, thereby enhancing bio-availability
and preventing passage across the blood-brain barrier.
Two randomised, placebo-controlled, double-blind,
parallel-group, multicentre, phase 3 trials in OIC
patients with non-cancer pain demonstrated that nalox-
egol 25mg was superior to placebo in achieving the
primary response endpoint.”” The primary endpoint
of the study was proportion of responders, defined as
having >9 positive response weeks in the 12-week treat-
ment period and >3 in the last four weeks of the
12-week treatment period. Naloxegol 25mg also
resulted in greater improvements in straining, stool
consistency and frequency of days with complete spon-
tancous bowel movements compared to placebo.
Significant benefit was also observed for several of the
secondary endpoints with the 12.5mg dose, but the pri-
mary endpoint was reached with the 12.5mg dose
in only one of the studies. In a 52-week, multicentre,
open-label, randomised, parallel-group study, naloxe-
gol 25mg was found to be generally safe and well
tolerated.” The most common side effects were early-
onset abdominal pain, diarrhoea and nausea, mostly
mild to moderate in intensity, and transient after the
first days.”” 7 Naloxegol has been approved for OIC
by the EMA and in non-cancer OIC by the FDA.
In comparison to placebo, the incremental cost-
effectiveness ratio of naloxone is £10,800 per quality
adjusted life year gained.®

Naldemedine

Naldemedine is the newest orally available PAMORA,
approved by the FDA for the treatment of OIC in adult
patients. Two randomised controlled phase 3 trials in
OIC subjects with chronic non-cancer pain showed that
naldemedine 0.2 mg was superior to placebo in increas-
ing the number of bowel movements over baseline.”'
The primary responder endpoint of the study was
reached in 47.6% compared to 34.6% (p=0.002),
and 52.5% compared to 33.6% (p <0.0001) of the sub-
jects with naldemedine versus placebo respectively
in the COMPOSE I and II trial. A significant increase
in spontaneous bowel movement frequency occurred
during the first week of active treatment in both
trials. GI-related adverse effects such as diarrhoea,
nausea and abdominal pain were more prevalent in
the naldemedine group but were mild to moderate in
nature. In addition, there were no significant occur-
rences of opioid withdrawal symptoms or interference
with the analgesic efficacy of opioids. A 52-week
placebo-controlled study, COMPOSE III, was also
conducted with 1246 patients randomised to either

placebo or naldemedine 0.2 mg daily. Efficacy was eval-
uated with the PAC-SYM and PAC-QOL question-
naires at baseline, two, 12, 24, 36 and 52 weeks.?
Naldemedine resulted in significant increase in spontan-
eous bowel movements and significant improvement
over placebo in all the subscales of the symptom
and in quality of life questionnaires at all time-points.
The adverse event profile and incidence were similar
to that observed in the COMPOSE 1 and II trials.
Naldemedine 0.2mg was also studied in a two-week
controlled trial in 193 cancer patients with OIC
(COMPOSE 1V).** The proportion of spontaneous
bowel movements responders (>3 spontanecous bowel
movements per week with an increase of >1 spontan-
eous bowel movements per week over baseline) was sig-
nificantly greater with naldemedine (71.1% vs 34.4%,
p <0.0001). The study was followed by a 12-week open-
label extension safety trial (COMPOSE V). Adverse-
event profile and incidence were similar to previous
studies in non-cancer patients.®

Other treatments
Lubiprostone

Lubiprostone activates chloride type 2 channels located
on the apical membrane of epithelial cells in the
GI tract resulting in an intraluminal efflux.5*%
Lubiprostone has been approved by the FDA for the
treatment of OIC. In a 12-week randomised placebo-
controlled trial of 418 patients with OIC, lubiprostone
was associated with an increase in spontaneous bowel
movements over placebo in comparison to baseline
(3.3 vs 24, p=0.005) at the pre-specified primary
endpoint after eight weeks of treatment although this
difference was not apparent at 12 weeks.*® In a further
multicentre randomised controlled phase 3 trial, lubi-
prostone 24 mcg twice a day was compared to placebo
for the treatment of constipation associated with non-
methadone opioids in patients with chronic non-cancer-
related pain in 431 subjects.®’” Lubiprostone was asso-
ciated with an increase in spontaneous bowel move-
ments over placebo in comparison to baseline (3.2 vs
2.4, p=0.001). The most common side-effects with Iubi-
prostone are diarrhoea, nausea, vomiting and abdom-
inal pain. A pooled analysis has shown that
lubiprostone does not diminish the analgesic efficacy
of opioids.®®

Linaclotide

Linaclotide is a guanylate cyclase C receptor agonist
which up regulates cyclic guanosine monophosphate
(cGMP) within enterocytes resulting in intraluminal
chloride secretion followed by water leading to a



Farmer et al.

15

Specific management
needs to be tailored to the

Opioid commenced with counselling describing
potential side effects including constipation

individual patient based on
the indication for opioids,

comorbidities, specific
contraindications and 2

concurrent medications.
Regular re-evaluation
should be undertaken

Co-prescribe standard laxatives
(osmotic or stimulant)
to commence if constipation develops

Constipation reported by the patient
Address lifestyle aspects

Consider and treat
alternative reasons
(psychological aspects,
inactivity, other
medications,
metabolic abnormalities)

Constipation clearly related to commencing,
escalating or switch in opioids

/ A\

Mixed aetiology constipation

Opioid induced constipation

Consider combination standard laxatives

Consider a test treatment with a PAMORA or other
opioid antagonist* — if positive continue

\ / Specialist or

secondary care

Commence PAMORA or other opioid antagonist

Consider addition of laxatives, lubiprostone,
linaclotide or prucalopride

Consider opioid switch or change in route of
administration

Consider referral to secondary or tertiary centre for
further evaluation

Figure &. A suggested pragmatic stepwise management suggestion for the management of opioid-induced constipation (OIC) in clinical
practice. Treatment goals are to establish regular bowel function, improve quality of life and avoid complications, such as haemorrhoids,

(continued)
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laxative effect.’® Moreover, animal studies have demon-
strated a cGMP-mediated reduction in visceral afferent
activity, which is mirrored by the analgesic effect seen in
phase 3 clinical trials in patients with irritable bowel
syndrome with constipation.”® > A phase IIb study of
linaclotide, in 254 patients receiving opioids for non-
cancer pain, randomised participants to 145 or 290 mcg
daily for eight weeks. Both doses of linaclotide resulted
in a significant increase in spontaneous bowel move-
ments, with the most common adverse event being
diarrhoea.

Prucalopride

Prucalopride is a selective 5-HT,4 agonist which induces
a prokinetic effect.”® In a four-week study of 196
patients with non-cancer pain-related OIC, prucalo-
pride was numerically superior to placebo at increasing
the number of spontaneous bowel movements per
week.”* This effect was statistically significant after
the first two weeks of treatment, but not after four
weeks, with beneficial effects seen on symptoms and
quality of life.

Pragmatic clinical recommendations

The first stage of managing OIC is appropriate counsel-
ling and education of patients as to the side-effects of
opioids. We advocate co-prescription of a standard
laxative, such as an osmotic or stimulant, when an
opioid is commenced, escalated or switched which the
patient can commence himself or herself should they
develop constipation. Similarly, where possible, simple
measures such as increasing fibre, exercise and fluid
intake should be advised. Patients should be specifically
asked about problematic opioid side effects, such as
constipation, at each clinical review. Concurrently,
alternative reasons for constipation symptoms should
be considered such as inactivity, metabolic derange-
ments and other medications. Although the clinical his-
tory is important, utilisation of the BFI is a useful tool
in helping to identify OIC as well as monitoring
response to any particular intervention.

It is useful to ascertain whether the constipation
is related to the commencement, escalation or switch
in opioid therapy. If the constipation is considered
to be unrelated to the opioid then the switching to

another class of simple laxatives may be appropriate,
or introduction of a combination such as a stimulant
and a stool softener. Should patients not respond
to these measures then a test treatment with methylnal-
trexone or a short trial of an opioid antagonist is
useful. In contrast, if the constipation is considered to
be secondary to the opioid therapy then treatment
should be started with an opioid antagonist. The
choice of the specific antagonist depends on the diag-
nosis, life expectancy, drug availability and patient
preference.

Although there is no absolute consensus, we would
suggest an early review (no more than one month) of
the patient after the initiation of a treatment for OIC
(independent of the frequency of pain management
review), although this is clearly dependent on local
resources. If at this point there is treatment failure
and the patient is being managed in primary care,
then referral to specialist/secondary care may be appro-
priate. Here escalation to more intensive laxative treat-
ment or the addition of lubiprostone, linaclotide or
prucalopride is advised. If these measures do not
result in an improvement in constipation, the clinician
should consider switching the opioid and/or changing
the route of administration. Finally, if there is a lack of
response, referral of such patients should be considered
to tertiary centres where more detailed evaluation of GI
physiology, such as anorectal manometry or other tests,
can be undertaken. These management steps, sum-
marised in Figure 4, build upon, and are aligned to,
proposals made by Prichard et al., Drewes et al.,
Nelson et al., Argoff et al., Brenner et al. and Farmer
et al.!139459597 However, it should be stressed that the
management of OIC always needs to be tailored to the
individual patient based on their symptom profile and/
or global clinical picture.

Conclusions

The widespread use of opioids has been associated with
a concomitant rise in dysfunction of the gut, which is
often under-recognised and poorly managed. Successful
management of OIC, and the side-effects following
opioid therapy depends on its recognition and manage-
ment should be based on a step-wise approach to treat-
ment aimed at improving outcomes in this patient

group.

Figure &. Continued

rectal prolapse and faecal impaction. Regular clinical re-evaluation should be undertaken, and the Bowel Function Index (BFI) can also be

used as a useful adjunct.

*The length of the test treatment depends on the specific peripherally-acting pi-opioid receptor antagonist (PAMORA) or opioid antagonist.
For instance, a two-week trial with naloxegol or a single test dose with subcutaneous methylnaltrexone may be appropriate. Following
these pragmatic suggestions is dependent on cost, available expertise/technology and local practice circumstances.
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