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Simple Summary: The frequent use of opioid in-home palliative care settings is associated with a
high incidence of opioid-induced constipation (OIC) that can significantly worsen a cancer patient’s
quality of life. Laxative therapy is the first-line in OIC treatment, and although its application is
recommended from the beginning of opioid therapy, in most cases it does not resolve the symptoms.
Naloxegol is the specific target therapy for opioid-induced constipation. To our knowledge this is the
first study aimed at evaluating the impact of a naloxegol therapy on the quality of life of advanced
cancer patients with a short or very short life expectancy in a home palliative setting.

Abstract: This observational study aims to evaluate the efficacy of naloxegol therapy in resolving
opioid-induced constipation (OIC) and in improving the quality of life in a home palliative care
cancer setting. Advanced cancer patients with OIC (Rome IV criteria) not relieved by laxatives
started a naloxegol therapy 25 mg/day for 4 weeks. Quality of life was evaluated by Patient
Assessment of Constipation Quality-of-Life (PAC-QoL) at day 0 and day 28; background pain by
Numerical Rating Scale, number of weekly spontaneous bowel movements and Bowel Function
Index (BFI) were evaluated at day 0 and every week. Seventy-eight patients who completed the
4-week study improved all four PAC-QoL dimensions (physical and psychological discomfort,
worries/concerns and satisfaction level). Weekly spontaneous bowel movements increased and BFI
improved. Background pain reduced after seven days and remained lower during the following
weeks. Seventy-two patients dropped out the study before day 28 with a reduced survival compared
to patients completing the study. Even in these patients, an improvement of bowel function was
observed after two weeks. Naloxegol was effective in improving the quality of life, resolving OIC
and reducing overall pain in patients with advanced cancer.

Keywords: cancer; naloxegol; opioid-induced constipation; palliative care; antagonists; opioid receptor;
quality of life

1. Introduction

Opioids represent the most frequently used and effective pain therapy in cancer
care settings [1]. The specific activation of µ-opioids receptors modifies gastrointestinal
functions by reducing peristalsis, increasing sphincter tone, increasing fluid reabsorption
and decreasing its secretion, with the consequent onset of constipation [2–5], called opioid-
induced constipation (OIC).

OIC is present in up to 90% of cancer patients, and occurs from the beginning of
analgesic treatment [6,7]. OIC causes discomfort in the patient and negatively affects
the quality of life [8]. The pain from constipation is added to that from the cancer itself,
inducing anxiety and urgency in the patient to resolve the constipation.
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OIC is generally treated with hygiene/dietary measures and the use of laxatives [9],
which in most cases do not resolve the symptoms [10–12]. Therefore, the doctor or the
patients themselves may be led to reduce the opioid therapy, without resolving constipation
but only producing a worsening of cancer pain [13].

The definition of OIC and its identification have benefited greatly from the implemen-
tation of the Rome IV criteria [14,15]. Constipation is often underestimated by the doctor
and the patient [16,17], and therefore requires careful evaluation of both the objective
and subjective symptoms. Opioids can induce OIC or exacerbate a pre-existing func-
tional constipation and this should motivate the choice of the specific therapeutic line [18].
Laxative therapy is the first-line in OIC treatment [19,20], and its application is recom-
mended from the beginning of opioid therapy (Figure 1). If laxative therapy is not effective,
a change to target therapy with peripheral acting µ-opioid receptor antagonists (PAMORAs)
is required [19–22]. Naloxegol, a PEGylated naloxone derivative, was approved by the
European Medicines Agency (EMA) in 2014 for the treatment of OIC in patients with
or without cancer. A recent study showed the efficacy of naloxegol on symptoms and
quality of life in cancer patients with OIC in real life settings [23,24]. Compared with
other PAMORAs, naloxegol showed a higher compliance by the patients (easy intake by
assumption of one tablet/die), and a reduced passage across the blood-brain barrier by its
PEGylation [20].

Figure 1. Treatment of constipation in cancer patient on opioid therapy.

The objective of this study was to evaluate if naloxegol therapy can improve the quality
of life by reducing OIC in a home palliative-care setting for advanced cancer patients.

2. Materials and Methods
2.1. Setting

The home care model managed by the ANT Foundation employs a hospital-at-home
approach in which a multidisciplinary team of physicians, nurses and psychologists, all
trained in palliative care, work around-the-clock, 24 h/7 days a week to assist cancer
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patients. The service is free for the patients and it is offered in agreement with the National
Health Service.

2.2. Study Design and Patients

This observational prospective study was conducted between September 2018 and
December 2020 in full accordance with the Declaration of Helsinki and the Good Clinical
Practice. Participants were recruited in 9 Italian cities among patients assisted at home by
the ANT Foundation.

The study enrolled patients with advanced cancer (unlikely to be cured or controlled
with treatment) and OIC, defined according to Rome IV criteria [25], not relieved by first-
line laxatives. The palliative care physician verified the presence of OIC and recommended
to the family doctor the prescription of a therapy with naloxegol, according to clinical
practice [26]. The patients were enrolled in the study if they met the following inclusion
criteria: (1) advanced cancer patients aged ≥18 years maintaining their mental capacity
(able to understand the aim and procedures of the study, to sign the informed consent and
to answer the questionnaires), (2) clinical indication for starting a therapy with 25 mg/day
naloxegol according to the Italian Medicines Agency (AIFA) [26], i.e., opioid therapy for at
least 2 weeks and inadequate response to laxatives for at least 3 days. The exclusion criteria
were: (1) pain not controlled by opioids, (2) therapy with other PAMORAs, (3) intestinal
obstruction with risk of intestinal perforation, and (4) severe renal insufficiency.

All patients provided written informed consent after being informed about the study
and its aims.

No specific recommendations about the suspension or reduction of laxative therapy
were given. The observation period lasted 4 weeks for each patient with 5 follow-up home
visits by the palliative care physician: day 0 (baseline), day 7, day 14, day 21 and day 28.

Weekly data of the study were collected by the palliative care physician at the patient’s
home in an electronic form appositely created by Vitaever® SaaS (Nethical S.r.l., Bologna,
Italy [27]), the Cloud technology tool used to record all the clinical information of patients
assisted by ANT.

2.3. Endpoints

The primary endpoint was the assessment of constipation-related quality of life by the
Patient Assessment of Constipation Quality of Life (PAC-QoL) questionnaire at baseline
(day 0) and after 4 weeks (day 28) of naloxegol therapy [28]. PAC-QoL consists of 28 ques-
tions grouped into 4 subscales: worries and concerns, physical discomfort, psychosocial
discomfort and satisfaction. The patients reported the severity of each symptom on a 0–4
point scale referred to the last 2 weeks. The score corresponding to each subscale was
calculated by the sum of the scores of each item.

Secondary endpoints were:

1. The objective constipation, assessed by the number of weekly spontaneous bowel
movements (defined as a stool not induced by rescue medications) [29];

2. The subjective perception of bowel function, assessed by the Bowel Function Index
(BFI) [30], consisting of 3 numerical scales (from 0 to 100) to easily estimate OIC from
the patient’s perspective: the difficulty of evacuation, the feeling of incomplete bowel
evacuation and a personal judgment on constipation. The final score was calculated
as the average of the scores obtained for each of the 3 scales. A BFI score greater
than 30 indicated the presence of OIC [31]. The BFI was administered to patients
every week;

3. The intensity of the background pain, assessed by the Numerical Rating Scale (NRS) [32]
every week.

2.4. Statistical Analysis

A descriptive analysis was executed for sociodemographic and clinical data of the
patients. Qualitative variables were shown as frequency while quantitative variables
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were presented as mean ± St. Dev. According to the Shapiro-Wilk test, the variables
related to the primary and secondary endpoints were not normally distributed, therefore,
nonparametric statistical analysis was applied. The scores for PAC-QoL subscales were
compared between day 0 and day 28 by the Wilcoxon signed-rank test. Monitoring of
the number of weekly spontaneous bowel movements, BFI score and pain over time was
performed by Friedman’s test for correlated sample adjusting the p obtained from pairwise
comparisons by Bonferroni’s correction for multiple tests. A two-sided adjusted p < 0.05
was considered significant. Kaplan Meier survival curves were used to study the survival
of patients from their entry into the study to a month after the conclusion of the recruitment
period (January 2021). The comparison of age, KPS, duration and dose of opioid therapy,
duration of laxative therapy, constipation-related quality of life, weekly spontaneous bowel
movements, bowel function and pain at day 0 between patients completing the study
and dropouts was analyzed by the Mann-Whitney U Test. The statistical analyses were
executed by SPSS 25.0 for windows (SPSS Inc., Chicago, IL, USA).

2.5. Power Analysis

Considering the variation of the PAC-QoL subscale scores between day 0 and day
28 as primary outcomes, the effect size for the variation of each subscale was calculated.
The effect sizes ranged from 0.42 (for the satisfaction) to 1.31 (for the physical discomfort).
Given these effect sizes, a post hoc power analysis for a Wilcoxon signed-rank test with
78 patients was conducted, with the statistical power resulting from 95% to 99% in detecting
the observed differences with a two-tailed alpha criterion of 0.05.

The power analysis was performed by G*power 3.1.9.4 (Franz Faul, Universität
Kiel, Germany).

3. Results
3.1. Patients and Clinical Features

A total of 150 patients (77 men and 73 women, mean age 72.7 ± 11.1 years) were
included in the study from 1 September 2018 to 31 December 2020 (Table 1). The majority
of the patients were assisted by the ANT home palliative care program in Northern or
Southern Italy (49.3% and 44.0%, respectively).

Table 1. Sociodemographic and clinical data of the patients at the entry.

Patients, n (%) 150

Men 77 (51.3%)
Women 73 (48.7%)

Age (mean ± St. Dev.) 72.7 ± 11.1
Geographical area, n (%)

Northern Italy 74 (49.3%)
Central Italy 10 (6.7%)

Southern Italy 66 (44.0%)

KPS (mean ± St. Dev) 48.9 ± 13.1

Survival (days), (median; 95% C.I.) 83 (65–101)

Tumor primary site, n (%)
Gastrointestinal 41 (27.3%)

Lung 33 (22.0%)
Genitourinary 31 (20.7%)

Breast 15 (10.0%)
Head/neck 9 (6.0%)

Other a 21 (14.0%)
Metastasis, n (%) 121 (80.7%)
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Table 1. Cont.

Patients, n (%) 150

Opioid therapy, n (%)
Fentanyl 79 (52.6%)

Oxycodone 37 (24.7%)
Buprenorphine 10 (6.7%)

Morphine 12 (8.0%)
Other b 12 (8.0%)

Morphine equivalent dose, mean ± St. Dev.
(mg/die) 42.1 ± 36.8

Duration of opioid therapy, mean ± St. Dev.
(days) 82 ± 154

Laxative therapy, n (%)
Osmotic 66 (44.0%)

Combined 54 (36.0%)
Emollient 17 (11.3%)
Stimulant 13 (8.7%)

Duration of laxative therapy, mean ± St. Dev.
(days) 56 ± 115

a Central nervous system, hematological, pancreas, skin, sarcoma; b Tapentadol, tramadol, codeine plus paracetamol.

At the entry, the mean Karnofsky Performance Score (KPS) was 48.9 ± 13.1 and
the median of survival from the enrolment in the study was 83 days (95% C.I: 65–101
days). The most common primary sites of the tumor were gastrointestinal (27.3%), lung
(22.0%), genitourinary (20.7%) and breast (10.0%). The majority of the patients had at
least one metastasis (80.7%). The most frequent opioid therapies were fentanyl (52.6%)
and oxycodone (24.7%). The mean daily morphine equivalent dose of the opioid was
42.1 ± 36.8 mg/die. The opioid therapy had been administrated from a mean of 82 ± 154
days. All the patients were in therapy with laxatives, mainly osmotic (44.0%) and combined
(36.0%), for a mean duration of 56 ± 115 days.

Seventy-eight patients completed the 4 weeks of therapy with 25 mg/die of naloxegol.
Among them, 44 patients (56.4%) continued the previously prescribed therapy with laxa-
tives during the study: eight patients for the entire observation period, 15 for 3 weeks, 14
for 2 weeks and seven for 1 week. No changes in diet or physical activity were recorded
during the follow-up.

3.2. Constipation-Related Quality of Life

An important improvement of all four dimensions of the constipation-related quality
of life was observed in the patients completing the follow-up period (Figure 2). In particular,
the scores obtained in the physical and psychological discomfort and worries/concerns
subscales significantly decreased (p = 0.0009, p = 0.0019 and p = 0.0029, respectively), while
the satisfaction level significantly increased (p = 0.0038).
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Figure 2. Constipation-related quality of life at the baseline (day 0) and after 4 weeks of follow
up (day 28). The scores obtained in the four dimensions of PAC-QoL questionnaire ((A) physical
discomfort, (B) psychological discomfort, (C) worries/concerns and (D) satisfaction) are shown as
median (95% C.I.). * p < 0.010; ** p < 0.001.

3.3. Bowel Function and Pain

Patients completing the 4 weeks of treatment had their first spontaneous bowel move-
ment after 10 ± 16 h from the first dose of naloxegol. The number of weekly spontaneous
bowel movements increased after a week from a baseline median value of 2 to 4 at day
7. In the next weeks, patients reported a median number of weekly spontaneous bowel
movements of 5 (p < 0.001 for the comparisons between values at day 0 and at day 7, 14, 21
and 28) (Figure 3A).
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Figure 3. Evolution of bowel function during the 4 weeks of follow up. (A) Number of weekly
spontaneous bowel movements, (B) BFI score. Data are shown as median (95% C.I.). ** p < 0.001 for
the comparisons between values at day 0 and values at day 7, 14, 21 and 28.

The subjective perception of bowel function was considerably improved. The median
BFI score decreased from 70 at day 0 to 30 at day 7 (p < 0.001), and it further decreased to
20 at day 28 (p < 0.001 for the comparisons between BFI scores at day 0 and at day 14, 21,
and 28) (Figure 3B).

Finally, the intensity of the background pain was significantly reduced after a week
(p < 0.001) and it remained lower during the following weeks (p < 0.001 for the comparisons
between NRS scores at day 0 and at day 14, 21 and 28) (Figure 4).

Figure 4. Evolution of pain during the 4 weeks of follow-up. Data are shown as the median (95%
C.I.) of the NRS score. ** p < 0.001 for the comparisons between values at day 0 and values at day 7,
14, 21 and 28.
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3.4. Adverse Reactions

Patients completing the follow-up reported mainly gastrointestinal adverse reactions
to naloxegol. The number of patients referring mild abdominal pain was high and increased
during the observation period from 37 (day 7) to 51 (day 28), while a few patients reported
moderate (n = 15) or severe abdominal pain (n = 6) at day 7, not worsening during the
next weeks (Figure 5). Six patients experienced nausea/vomiting and 10 patients described
other reactions (meteorism, lower back pain and headache) at day 7, but these effects
tended to decrease during the follow-up period.

Figure 5. Abdominal pain in patients completing the 4 weeks of follow-up. Data are shown as
percentage of patients reporting the adverse reaction to naloxegol for each week.

3.5. Dropout Patients

Seventy-two patients out of 150 suspended naloxegol therapy before day 28. Half of
dropout patients interrupted the study during the first week (50.0%). This discontinuity was
due to the following motivations: 21 patients died and 13 patients showed a severe clinical
worsening due to their oncological disease during the observation period, 10 patients
refused to continue for non-specified reasons, 9 patients were excluded by the physician due
to non-adherence to the therapy, 5 patients interrupted the therapy due to the worsening
of constipation (Table 2). Thirteen patients dropped out from the study for serious adverse
reactions to naloxegol during the first week: 6 patients reported nausea, 3 moderate or
severe abdominal pain, 2 diarrhea, 1 fecal incontinence and 1 opioid abstinence syndrome.
The dropout patients showed a reduced median survival (38 days (95% C.I: 18–58)) in
comparison to patients who completed the 4 weeks of follow up (125 days (95% C.I: 91–159))
(p < 0.001). No significant differences were observed between patients completing the study
and dropouts regarding age, KPS, duration and dose of opioid therapy, duration of laxative
therapy, constipation-related quality of life, weekly spontaneous bowel movements, bowel
function and pain at the entry.
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Table 2. Motivation for dropping out in the study population.

Motivation for Dropping Out Total, n (%) Within Day 7 Within Day 14 Within Day 21 Within Day 28

Death 21 (29.2%) 9 6 4 2
Severe clinical worsening 13 (18.0%) 3 3 7 /
Serious adverse reaction 14 (19.4%) 13 / / 1
Refusal for other reasons 10 (13.9%) 7 2 1 /

Non-adherence to therapy 9 (12.5%) 4 3 / 2
Worsening of constipation 5 (7.0%) / 2 2 1

The analysis on patients who stopped therapy during the third or fourth week (n = 20)
showed a significant improvement of weekly spontaneous bowel movements and BFI at
day 7 and day 14 (p < 0.001) (Figure 6A,B). No significant difference was observed about
the intensity of the background pain (Figure 6C).

Figure 6. Bowel function and pain in dropout patients (n = 20) during the first 2 weeks of follow-up. (A) Number of weekly
spontaneous bowel movements, (B) BFI score, (C) Pain (NRS score). Data are shown as median (95% C.I.). ** p < 0.001 for
the comparisons between values at day 0 and values at day 7 and 14.

4. Discussion

The home palliative care program managed by the ANT Foundation takes into great
consideration the quality of life of the patients with advanced cancer, offering the op-
portunity to live the last period of life in one’s home environment with comprehensive
multidisciplinary assistance to control pain and other symptoms, as well as to support the
patient with physical and psychological difficulties [33,34].

Constipation exerts a debilitating effect on patients receiving opioids for cancer pain
and strongly impairs their quality of life. A correct evaluation and treatment of OIC is
essential, and when the laxative therapy is ineffective, a target therapy with PAMORAs
should be considered [20]. Naloxegol has been indicated as one of the most effective
PAMORAs to improve/resolve OIC without reducing the doses of opioid therapy [35–37].
The 25 mg/day dose of naloxegol has been reported as the most efficacious, safe and
well tolerated in patients with OIC [37–39]. Some trials showed that naloxegol improves
straining, stool consistency and spontaneous bowel movements in non-cancer patients
with OIC [35–37] but, until now, only the KYONAL study evaluated its effect in cancer
patients followed for 3 months [23] and for 1 year [24]. In addition, another PAMORA,
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the naldemedine, is orally available and seems to be efficient in increasing the number of
bowel movements [40], but it was not yet available in the EU at the start of the study.

Our study evaluated the impact of naloxegol in improving or resolving OIC [21] in
advanced cancer patients no longer susceptible to specific cancer therapy. The possibility
to improve the quality of life in these patients, even if they had a poor life expectancy,
was the primary endpoint of this research. The results obtained from the 78 patients
completing the 4 weeks of follow up confirmed the efficacy of naloxegol in contrasting the
opioid’s inhibitory action on gastrointestinal motility, with an improvement in objective and
subjective symptoms of OIC. A noteworthy improvement of the quality of life was observed.
Patients reported a significant reduction of physical and psychological discomfort, as well
as of worries and concerns associated with constipation. At the same time, the level of
satisfaction results remarkably increased. The heterogeneity of the sample population
analyzed may lead to the high variance of the outcome measures. Although there are
not enough data to demonstrate a direct correlation with naloxegol assumption, patients
referred a significant reduction of the background pain, thus suggesting a likely relationship.
These results are similar to those found by the KIONAL study [23,24] although, in our
study, naloxegol exerted more severe, frequent and persistent side effects. The majority
of the patients reported abdominal pain, mainly of mild intensity, for the entire duration
of the treatment period. This finding could be related to the worst clinical conditions and
a lower KPS due to a more advanced stage of cancer in respect to the KIONAL patients.
In fact, in our study, patients completing the study showed a median survival of 125 days.
The reduction of the background pain resulting in psycho-physical benefits suggests that
naloxegol therapy, even in the short 4-week period, may be effective in improving the
quality of life in these patients.

The number of dropout patients was considerably high. The median life expectancy
of these patients was 38 days resulting significantly lower compared to the survival of
patients completing the study. Almost half of the cases dropped out due to death or clinical
worsening caused by cancer complications. Adverse reactions occurred mainly during the
first week, confirming the findings from Dols et al [23].

The nine patients excluded from the present study for non-adherence to the therapy
used naloxegol as a “rescue” laxative rather than a target therapy to be taken daily according
to the indicated therapeutic scheme. The patient’s self-interruption of naloxegol treatment
once evacuation has occurred is frequently reported by literature [21,41].

However, patients who followed naloxegol therapy for at least 2 weeks showed a
significant improvement of bowel function.

The positive impact of the improvement/resolution of the OIC on the quality of life,
even in patients with advanced cancer, emphasizes the importance of the early and accurate
identification of the constipation for an appropriate and immediate choice of the most
suitable treatment. The high dropout rate due to worsening clinical conditions and adverse
reactions suggests that the choice of the drug to treat the OIC should consider the predictive
survival prognosis as a therapeutic line selection criteria.

Despite the many strengths, the present paper has also some limitations. This is an
observational study conducted under conditions of standard clinical practice without a
control arm. In our research setting, involving advanced cancer patients in home pallia-
tive care, large randomized clinical trials are challenging and not ethically possible [42].
The results of this study on patients assisted at home with a 2–3 month life expectancy may
be barely generalizable to all cancer patients. Finally, the evaluation of the constipation
focused on the bowel function and did not assess the quality and/or type of the stools.

5. Conclusions

Naloxegol was effective in resolving OIC, reducing background pain and improving the
quality of life in patients with advanced cancer in home palliative care. Even in patients with
a very short life expectancy, naloxegol therapy improved bowel function within 2 weeks.



Cancers 2021, 13, 5736 11 of 13

Author Contributions: R.O.: study design, project administration, quality control of data, data anal-
ysis and interpretation, manuscript preparation, manuscript editing and manuscript review. G.G.,
I.M., G.R., M.S. (Maria Solipaca), M.S. (Michela Spunghi): project administration, data acquisition,
manuscript editing and manuscript review. S.V.: funding acquisition, study design, project admin-
istration, data interpretation, manuscript preparation, manuscript editing and manuscript review.
R.P.: funding acquisition, study design, supervision, manuscript editing and manuscript review.
E.R.: funding acquisition, study concepts, study design, project administration, data interpretation,
manuscript preparation, manuscript editing and manuscript review. All authors have read and
agreed to the published version of the manuscript.

Funding: The study was supported by a non-conditioning funding of Kyowa Kirin S.r.l. Milan, Italy
to ANT Foundation. The funders did not participate in the design of the study and in the drafting of
the manuscript.

Institutional Review Board Statement: The study protocol was approved by Ethical Committees
with the full competence for the clinical trials for each area (Brescia: Ethical Committee Spedali
Civili, approval n◦NP3316; Bologna: Ethical Committee of Area Vasta Emilia Centro, approval
n◦ 293/2018/OSS/AUSLBO; Civitanova Marche and Pesaro: Ethical Committee Regione Marche,
approval n◦ 2019 73 and 2019 41; Foggia and Trani: University Hospital Ethical Committee, approval
n◦ 177/CE/2018; Bari: Ethical Committee of the Bari Hospital-University Consortium, approval
n◦ 5929; Taranto: Independent Medical Ethical Committee of Brindisi, approval n◦ 196/18; Lecce:
Ethical Committee of Lecce, approval n◦ 293/2018/OSS/AUSLBO). The trial was registered at
clinicaltrials.gov (NCT04294550).

Informed Consent Statement: Informed consent was obtained from all subjects involved in
the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Acknowledgments: We grateful acknowledge the physicians recruiting the patients and collecting
the data in the following ANT centers: Bari, Giuseppina Fariello, Annamaria Pascazio, Alessandra
Provenzano, Angelo Zaza; Bologna, Elena Ancarani, Silvia Bontempelli, Maria Bruno, Loai Bsul,
Giovanna Ceresoni, Mina Ghaderi, Andrea Giordani, Annamaria Mirella Glave, Fotios Labropoulos,
Marialuisa Marino, Antonella Matti, Maurizio Mineo, Rossana Mirri, Gian Paolo Neri, Serena Paoletti,
Paola Elena Pazienza, Maddalena Valente, Laura Xilo; Brescia, Francesco Baldo, Chiara Sanzeni;
Civitanova Marche: Monica Cabascia, Orietta Luciani; Foggia, Alessandro Alessandro, Alessandro
Ciuffreda, Giuseppina Di Battista, Antonio Fabrizio, Elena Magistro, Annalisa Raio; Lecce, Giorgio
Calabrese, Maria Cristina Grassi, Irene Rosafio; Pesaro: Eleonora Battistelli, Germana Severini;
Taranto, Iris Delli Santi, Maria Giovanna Giovinazzi, Domenico Putignano, Gianvittorio Spinelli;
Trani, Aldo Carnicella, Francesco Simone.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Vadivelu, N.; Kai, A.M.; Kodumudi, V.; Sramcik, J.; Kaye, A.D. The Opioid Crisis: A Comprehensive Overview. Curr. Pain

Headache Rep. 2018, 22, 16. [CrossRef]
2. Brock, C.; Olesen, S.S.; Olesen, A.E.; Frøkjaer, J.B.; Andresen, T.; Drewes, A.M. Opioid-Induced Bowel Dysfunction. Drugs 2012,

72, 1847–1865. [CrossRef] [PubMed]
3. Wood, J.D.; Galligan, J.J. Function of opioids in the enteric nervous system. Neurogastroenterol. Motil. 2004, 16, 17–28. [CrossRef]
4. Kaufman, P.N.; Krevsky, B.; Malmud, L.S.; Maurer, A.H.; Somers, M.B.; Siegel, J.A.; Fisher, R.S. Role of opiate receptors in the

regulation of colonic transit. Gastroenterology 1988, 94, 1351–1356. [CrossRef]
5. Azizi, Z.; Anbardan, S.J.; Daryani, N.E. A review of the clinical manifestations, pathophysiology and management of opioid

bowel dysfunction and narcotic bowel syndrome. Middle East J. Dig. Dis. 2014, 6, 5. [CrossRef]
6. Glare, P.; Walsh, D.; Sheehan, D. The Adverse Effects of Morphine: A Prospective Survey of Common Symptoms During Repeated

Dosing for Chronic Cancer Pain. Am. J. Hosp. Palliat. Med. 2006, 23, 229–235. [CrossRef]
7. Larkin, P.J.; Cherny, N.I.; La Carpia, D.; Guglielmo, M.; Ostgathe, C.; Scotté, F.; Ripamonti, C.I. Diagnosis, assessment and

management of constipation in advanced cancer: ESMO Clinical Practice Guidelines. Ann. Oncol. 2018, 29, iv111–iv125.
[CrossRef] [PubMed]

clinicaltrials.gov
clinicaltrials.gov
http://doi.org/10.1007/s11916-018-0670-z
http://doi.org/10.2165/11634970-000000000-00000
http://www.ncbi.nlm.nih.gov/pubmed/22950533
http://doi.org/10.1111/j.1743-3150.2004.00554.x
http://doi.org/10.1016/0016-5085(88)90673-7
http://doi.org/10.15171/middleeastjdi.v6i1.1294
http://doi.org/10.1177/1049909106289068
http://doi.org/10.1093/annonc/mdy148
http://www.ncbi.nlm.nih.gov/pubmed/32169221


Cancers 2021, 13, 5736 12 of 13

8. 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]

9. Sykes, N.P. The relationship between opioid use and laxative use in terminally ill cancer patients. Palliat. Med. 1998, 12, 375–382.
[CrossRef]

10. Emmanuel, A.; Johnson, M.; McSkimming, P.; Dickerson, S. Laxatives Do Not Improve Symptoms of Opioid-Induced Constipation:
Results of a Patient Survey. Pain Med. 2017, 18, 1932–1940. [CrossRef] [PubMed]

11. Brenner, D.M.; Stern, E.; Cash, B.D. Opioid-Related Constipation in Patients with Non-cancer Pain Syndromes: A Review of
Evidence-Based Therapies and Justification for a Change in Nomenclature. Curr. Gastroenterol. Rep. 2017, 19, 2–7. [CrossRef]
[PubMed]

12. Coyne, K.S.; Margolis, M.K.; Yeomans, K.; King, F.R.; Chavoshi, S.; Payne, K.A.; LoCasale, R.J. Opioid-Induced Constipation
Among Patients with Chronic Noncancer Pain in the United States, Canada, Germany, and the United Kingdom: Laxative Use,
Response, and Symptom Burden Over Time. Pain Med. 2015, 16, 1551–1565. [CrossRef]

13. Green, A.F. Comparative effects of analgesics on pain threshold, respiratory frequency and gastrointestinal propulsion. Br. J.
Pharmacol. Chemother. 1959, 14, 26–34. [CrossRef] [PubMed]

14. Drossman, D.A.; Hasler, W.L. Rome IV—Functional GI disorders: Disorders of gut-brain interaction. Gastroenterology 2016, 150,
1257–1261. [CrossRef] [PubMed]

15. Lacy, B.E.; Mearin, F.; Chang, L.; Chey, W.D.; Lembo, A.J.; Simren, M.; Spiller, R. Bowel Disorders. Gastroenterology 2016, 150,
1393–1407.e5. [CrossRef]

16. Laugsand, E.A.; Jakobsen, G.; Kaasa, S.; Klepstad, P. Inadequate symptom control in advanced cancer patients across Europe.
Support. Care Cancer 2011, 19, 2005–2014. [CrossRef] [PubMed]

17. Larkin, P.J.; Sykes, N.P.; Centeno, C.; Ellershaw, J.E.; Elsner, F.; Eugene, B.; Gootjes, J.R.G.; Nabal, M.; Noguera, A.;
Ripamonti, C.; et al. The management of constipation in palliative care: Clinical practice recommendations. Palliat. Med. 2008, 22,
796–807. [CrossRef]

18. Mesía, R.; Virizuela Echaburu, J.A.; Gómez, J.; Sauri, T.; Serrano, G.; Pujol, E. Opioid-Induced Constipation in Oncological
Patients: New Strategies of Management. Curr. Treat. Options Oncol. 2019, 20, 91. [CrossRef]

19. Fallon, M.; Giusti, R.; Aielli, F.; Hoskin, P.; Rolke, R.; Sharma, M.; Ripamonti, C.I. Management of cancer pain in adult patients:
ESMO Clinical Practice Guidelines. Ann. Oncol. 2018, 29, iv166–iv191. [CrossRef]

20. Farmer, A.D.; Drewes, A.M.; Chiarioni, G.; De Giorgio, R.; O’Brien, T.; Morlion, B.; Tack, J. Pathophysiology and management of
opioid-induced constipation: European expert consensus statement. United Eur. Gastroenterol. J. 2019, 7, 7–20. [CrossRef]

21. Rossi, M.; Casale, G.; Badiali, D.; Aielli, F.; Aloe Spiriti, M.A.; Arcioni, R.; Bordin, F.; Ferrara, M.; Morelli Sbarra, G.;
Corcione, A.; et al. Opioid-induced bowel dysfunction: Suggestions from a multidisciplinary expert Board. Support. Care
Cancer 2019, 27, 4083–4090. [CrossRef] [PubMed]

22. Vijayvargiya, P.P.; Camilleri, M.; Vijayvargiya, P.P.; Erwin, P.; Murad, M.H. Systematic review with meta-analysis: Efficacy and
safety of treatments for opioid-induced constipation. Aliment. Pharmacol. Ther. 2020, 52, 37–53. [CrossRef]

23. Cobo Dols, M.; Beato Zambrano, C.; Cabezón Gutiérrez, L.; Chicas Sett, R.; Blancas López-Barajas, M.I.; García Navalón, F.;
Fírvida Pérez, J.L.; Serrano Bermúdez, G.; Togores Torres, P.; Delgado Mingorance, I.; et al. Efficacy of naloxegol on symptoms
and quality of life related to opioid-induced constipation in patients with cancer: A 3-month follow-up analysis. BMJ Support.
Palliat. Care 2021, 11, 25–31. [CrossRef]

24. Dols, M.C.; Zambrano, C.B.; Cabezón-Gutiérrez, L.; Chicas-Sett, R.; López-Barajas, M.I.B.; Navalón, F.J.G.; Pérez, J.L.F.; Serrano
Bermúdez, G.; Torres, P.T.; Mingorance, I.D.; et al. One-year efficacy and safety of naloxegol on symptoms and quality of life
related to opioid-induced constipation in patients with cancer: KYONAL study. BMJ Support. Palliat. Care 2021, 1–9. [CrossRef]
[PubMed]

25. Farmer, A.D.; Holt, C.B.; Downes, T.J.; Ruggeri, E.; Del Vecchio, S.; De Giorgio, R. Pathophysi0ology, diagnosis, and management
of opioid-induced constipation. Lancet Gastroenterol. Hepatol. 2018, 3, 203–212. [CrossRef]

26. Agenzia Italiana del Farmaco (AIFA). Nota 90. Gazz. Uff. Repubb. Ital. 2018. Serie generale n. 28.
27. Nethical Vitaever—Innovation for Home Care. Available online: https://www.vitaever.com/ (accessed on 1 September 2021).
28. Marquis, P.; De La Loge, C.; Dubois, D.; McDermott, A.; Chassany, O. Development and validation of the Patient Assessment of

Constipation Quality of Life questionnaire. Scand. J. Gastroenterol. 2005, 40, 540–551. [CrossRef]
29. Mueller-Lissner, S.; Kamm, M.A.; Wald, A.; Hinkel, U.; Koehler, U.; Richter, E.; Bubeck, J. Multicenter, 4-Week, Double-Blind,

Randomized, Placebo-Controlled Trial of Sodium Picosulfate in Patients With Chronic Constipation. Am. J. Gastroenterol. 2010,
105, 897–903. [CrossRef]

30. Ducrotté, P.; Caussé, C. The bowel function index: A new validated scale for assessing opioid-induced constipation. Curr. Med.
Res. Opin. 2012, 28, 457–466. [CrossRef]

31. Ueberall, M.; 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]

32. Paice, J.A.; Cohen, F.L. Validity of a verbally administered numeric rating scale to measure cancer pain intensity. Cancer Nurs.
1997, 20, 88–93. [CrossRef]

http://doi.org/10.1111/j.1526-4637.2008.00495.x
http://www.ncbi.nlm.nih.gov/pubmed/18721170
http://doi.org/10.1191/026921698674125048
http://doi.org/10.1093/pm/pnw240
http://www.ncbi.nlm.nih.gov/pubmed/28339544
http://doi.org/10.1007/s11894-017-0560-2
http://www.ncbi.nlm.nih.gov/pubmed/28337726
http://doi.org/10.1111/pme.12724
http://doi.org/10.1111/j.1476-5381.1959.tb00924.x
http://www.ncbi.nlm.nih.gov/pubmed/13651575
http://doi.org/10.1053/j.gastro.2016.03.035
http://www.ncbi.nlm.nih.gov/pubmed/27147121
http://doi.org/10.1053/j.gastro.2016.02.031
http://doi.org/10.1007/s00520-010-1051-2
http://www.ncbi.nlm.nih.gov/pubmed/21116653
http://doi.org/10.1177/0269216308096908
http://doi.org/10.1007/s11864-019-0686-6
http://doi.org/10.1093/annonc/mdy152
http://doi.org/10.1177/2050640618818305
http://doi.org/10.1007/s00520-019-04688-2
http://www.ncbi.nlm.nih.gov/pubmed/30778756
http://doi.org/10.1111/apt.15791
http://doi.org/10.1136/bmjspcare-2020-002249
http://doi.org/10.1136/bmjspcare-2020-002816
http://www.ncbi.nlm.nih.gov/pubmed/33707299
http://doi.org/10.1016/S2468-1253(18)30008-6
https://www.vitaever.com/
http://doi.org/10.1080/00365520510012208
http://doi.org/10.1038/ajg.2010.41
http://doi.org/10.1185/03007995.2012.657301
http://doi.org/10.1177/147323001103900106
http://doi.org/10.1097/00002820-199704000-00002


Cancers 2021, 13, 5736 13 of 13

33. Casadio, M.; Biasco, G.; Abernethy, A.; Bonazzi, V.; Pannuti, R.; Pannuti, F. The National Tumor Association Foundation (ANT): A
30 year old model of home palliative care. BMC Palliat. Care 2010, 9, 12. [CrossRef] [PubMed]

34. Zavagli, V.; Raccichini, M.; Ostan, R.; Franchini, L.; Bonazzi, A.; Varani, S.; Pannuti, R. The ANT Home Care Model in Palliative
and End-of-Life Care. An Investigation on Family Caregivers’ Satisfaction with the Services Provided. Transl. Med. UniSa 2021,
23, 22. [CrossRef]

35. Chey, W.D.; Webster, L.; Sostek, M.; Lappalainen, J.; Barker, P.N.; Tack, J. Naloxegol for opioid-induced constipation in patients
with noncancer pain. N. Engl. J. Med. 2014, 370, 2387–2396. [CrossRef] [PubMed]

36. Webster, L.; Chey, W.D.; Tack, J.; Lappalainen, J.; Diva, U.; Sostek, M. Randomised clinical trial: The long-term safety and
tolerability of naloxegol in patients with pain and opioid-induced constipation. Aliment. Pharmacol. Ther. 2014, 40, 771–779.
[CrossRef] [PubMed]

37. Webster, L.; Dhar, S.; Eldon, M.; Masuoka, L.; Lappalainen, J.; Sostek, M. A phase 2, double-blind, randomized, placebo-controlled,
dose-escalation study to evaluate the efficacy, safety, and tolerability of naloxegol in patients with opioid-induced constipation.
Pain 2013, 154, 1542–1550. [CrossRef] [PubMed]

38. Tack, J.; Lappalainen, J.; Diva, U.; Tummala, R.; Sostek, M. Efficacy and safety of naloxegol in patients with opioid-induced
constipation and laxative-inadequate response. United Eur. Gastroenterol. J. 2015, 3, 471–480. [CrossRef]

39. Garnock-Jones, K.P. Naloxegol: A review of its use in patients with opioid-induced constipation. Drugs 2015, 75, 419–425.
[CrossRef]

40. Hale, M.; Wild, J.; Reddy, J.; Yamada, T.; Arjona Ferreira, J.C. Naldemedine versus placebo for opioid-induced constipation
(COMPOSE-1 and COMPOSE-2): Two multicentre, phase 3, double-blind, randomised, parallel-group trials. Lancet Gastroenterol.
Hepatol. 2017, 2, 555–564. [CrossRef]

41. Weber, H.C. Opioid-induced constipation in chronic noncancer pain. Curr. Opin. Endocrinol. Diabetes Obes. 2016, 23, 11–17.
[CrossRef]

42. Bull, J.; Bonsignore, L.; Massie, L.; Riggs, A.; Knotkova, H.; Wellman, C.; Portenoy, R. Challenges in Recruiting Patients to a
Controlled Feasibility Study of a Drug for Opioid-Induced Constipation: Lessons from the Population with Advanced Cancer. J.
Pain Symptom Manag. 2019, 57, e5–e8. [CrossRef] [PubMed]

http://doi.org/10.1186/1472-684X-9-12
http://www.ncbi.nlm.nih.gov/pubmed/20529310
http://doi.org/10.37825/2239-9747.1022
http://doi.org/10.1056/NEJMoa1310246
http://www.ncbi.nlm.nih.gov/pubmed/24896818
http://doi.org/10.1111/apt.12899
http://www.ncbi.nlm.nih.gov/pubmed/25112584
http://doi.org/10.1016/j.pain.2013.04.024
http://www.ncbi.nlm.nih.gov/pubmed/23726675
http://doi.org/10.1177/2050640615604543
http://doi.org/10.1007/s40265-015-0357-2
http://doi.org/10.1016/S2468-1253(17)30105-X
http://doi.org/10.1097/MED.0000000000000220
http://doi.org/10.1016/j.jpainsymman.2018.09.024
http://www.ncbi.nlm.nih.gov/pubmed/30853551

	Introduction 
	Materials and Methods 
	Setting 
	Study Design and Patients 
	Endpoints 
	Statistical Analysis 
	Power Analysis 

	Results 
	Patients and Clinical Features 
	Constipation-Related Quality of Life 
	Bowel Function and Pain 
	Adverse Reactions 
	Dropout Patients 

	Discussion 
	Conclusions 
	References

