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Abstract

Background

Malignant bowel obstruction is experienced by 15% of people with advanced cancer, pre-
venting them from eating and drinking and causing pain, nausea and vomiting. Surgery is
not always appropriate. Management options include tube or stent drainage of intestinal
contents and symptom control using medication. Published literature describing palliative
interventions uses a broad range of outcome measures, few of which are patient-relevant.
This hinders evidence synthesis, and fails to consider the perspectives of people undergo-
ing treatment.

Aims
To develop a Core Outcome Set for the assessment of inoperable malignant bowel obstruc-

tion with clinician, patient and caregiver involvement, using COMET methodology (Core
Outcome Measures in Effectiveness Trials).

Methods

A systematic review of clinical trials and observational studies, a rapid review of the qualita-
tive literature and in-depth patient and clinician interviews were conducted to identify a com-
prehensive list of outcomes. Outcomes were compared and consolidated by the study
Steering Group and Patient and Public Involvement contributors, and presented to an inter-
national clinical Expert Panel for review. Outcomes from the finalised list were rated for
importance in a three-round international Delphi process: results of two survey rounds were
circulated to respondents, and two separate consensus meetings were conducted with clini-
cians and with patients and caregivers via virtual conferencing, using live polling to reach
agreement on a Core Outcome Set.
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Results

130 unique outcomes were identified. Following the independent Expert Panel review, 82
outcomes were taken into round 1 of the Delphi survey; 24 outcomes reached criteria for
critical importance across all stakeholder groups and none reached criteria for dropping. All
outcomes rated critically important were taken forward for re-rating in round 2 and all other
outcomes dropped. In round 2, all outcomes were voted critically important by at least one
stakeholder group. Round 2 outcomes were presented again at online consensus meetings,
categorised as high ranking (n = 9), middle ranking (n = 7) or low ranking (n = 8). Stakehold-
ers reached agreement on 16 core outcomes across four key domains: Symptom control,
Life impact, Treatment outcomes, and Communication and patient preferences.

Conclusion

Use of this Core Outcome Set can help to address current challenges in making sense of
the evidence around treatment for inoperable malignant bowel obstruction to date, and
underpin a more robust future approach. Clearer communication and an honest understand-
ing between all stakeholders will help to provide a basis for responsible decision-making in
this distressing situation in clinical practice.

Introduction

Fifteen per cent of people with advanced cancer experience obstruction of their bowel by a
malignant tumour [1]. This prevents them from eating and drinking, causes pain, nausea and
vomiting, and requires urgent management. Surgery is not always appropriate [2-4], and
more conservative approaches may enable greater wellbeing [5,6]. Non-surgical treatments
include stenting to relieve the obstruction [7,8], bowel decompression with a nasogastric tube
or a gastrostomy [9,10], and medication to alleviate symptoms (anti-secretories, anti-spasmo-
dics, anti-emetics and opioids) [11-14]. Care involves a range of disciplines, including surgery,
oncology, palliative care, dietetics and specialist nursing.

Previous research has used a range of measures to assess inoperable malignant bowel
obstruction, and current clinical evidence offers little guidance as to which outcomes are most
appropriate. In clinical trials, the most prevalent outcomes assessed are adverse events and sur-
vival [15]. Studies assessing the key symptoms of pain, nausea and vomiting use heterogeneous
measures—for example, intensity or frequency of vomiting and nausea [16,17], and intensity of
pain [18,19] or time to relief of pain [20,21]. This makes it difficult to compare approaches to
symptom management or aggregate data to guide treatment strategies. Given the severe
impact of inoperable malignant bowel obstruction and its association with a poor prognosis,
assessing how long patients survive after palliative treatment may not be the most important
patient priority. There are few data to guide the choice of patient-relevant outcomes such as
quality of life, and patient and caregiver perspectives remain largely unconsidered [15,22].

An established means of addressing a lack of uniformity in outcomes is to agree a Core Out-
come Set (COS) of appropriate measures to be reported as a minimum in all studies in this
area, to which additional measures can be added where appropriate [23]. We present the find-
ings from a four-phase study with a published protocol [24] to develop a COS for inoperable
malignant bowel obstruction for use in clinical research and routine clinical care. The scope of
the study was restricted to interventions used in the palliative treatment of adults with
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inoperable malignant bowel obstruction, with patient-relevance as a central focus. Phases I
and II combined a systematic review of clinical research [15], a separate review of qualitative
research [22] and an interview study with patients and practitioners with experience of the
management of inoperable malignant bowel obstruction [25] to identify a comprehensive list
of outcome terms associated with the assessment of inoperable malignant bowel obstruction
symptoms and treatments. Previously published results are presented in summary form in this
paper, which describes the provenance of the outcome terms produced in Phases I and IT and
outlines the methods and results of Phases III and IV: the iterative refinement of the outcome
list in order to recommend a Core Outcome Set.

Materials and methods

The study was prospectively registered with the COMET (Core Outcome Measures in Effec-
tiveness Trials) initiative (http://www.comet-initiative.org/studies/details/1402) and a detailed
protocol published [24]. Ethical approval for the study was obtained on 10 December 2019
from Wales Research Ethics Committee 5 Bangor (REF: 19/L0/1876). Recommendations
were generated using a four-phase research design (Fig 1), and are reported in line with Core
Outcome Sets-STAndards for Reporting (COS-STAR) criteria [26]. A rationale is given for the
conceptualisation of outcomes into domains. Consideration is then given to how core out-
comes might be measured, and implications for the application of the COS in clinical research
and routine care are discussed.

Summary of Phases I and II

Outcome terms were identified from systematic literature reviews of clinical research [15] and
qualitative studies [22] and an in-depth interview study with practitioners, patients and care-
givers [25].

Phase I Systematic review of clinical research: The review included RCTs, quasi-RCTs, single
arm trials and observational studies reporting outcomes in clearly defined palliative groups of

Phase I: Systematic Literature Review
Identification of outcome measures used to evaluate inoperable malignant
bowel obstruction within the context of clinical research and clinical practice.

Phase Il: Qualitative Literature Review & Interview Study \ /L
What outcomes do people with inoperable malignant bowel
obstruction, their companions and clinicians consider a priority?

Phase lll: Steering Group, Expert Panel & PPl Review \ /L
Review of outcomes lists produced in Phases | and Il, and compilation of
a finalised outcome list for evaluation in Phase IV.

Phase IV: International Delphi Survey & Consensus Meetings.\/l
Which outcomes are critically important for the assessment of people
with inoperable malignant bowel obstruction?

Fig 1. Study phases. Four-phase COS development process.
https://doi.org/10.1371/journal.pone.0289501.9001
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subgroups of adult patients treated for inoperable malignant bowel obstruction without con-
current chemotherapy. Data extracted included all terms used to indicate measurement of a
clinical endpoint or physiological event; all items included in patient-reported outcome mea-
sures (PROMs) used in the studies were also extracted verbatim.

Phase II Systematic review of qualitative research: The review included all qualitative studies
of adult patients undergoing palliative treatment for malignant bowel obstruction and/or their
caregivers, and all qualitative studies of health care professional experiences of the manage-
ment of patients with malignant bowel obstruction. Data extracted included all main themes
from qualitative analysis, any terms relevant to outcome assessment, including symptom expe-
riences/burden and quality of life, and the conclusions of each study.

Phase 1I Qualitative interview study: Recruitment for qualitative interviews took place across

six UK-based NHS sites and hospices in South Wales and Hull between February and Novem-
ber 2020. In-depth semi-structured interviews were conducted with 7 patients and 19 health
care professionals (EB, AB). One patient interview took place face-to-face in March 2020,
directly prior to the COVID-19 pandemic; all subsequent interviews were conducted by tele-
phone (24), or via virtual conferencing software (1). Written consent was taken for 24 inter-
views, and verbal consent was recorded for three patient interviews. Interviews were
transcribed verbatim and anonymised, and data explored using thematic analysis (EB, AN,
AB) [27]. Main themes exploring experiences of symptoms and treatment assessment were
reviewed by the Steering Group against the outcome lists generated by the systematic reviews
to identify any gaps in outcome terminology.

Phase III: Steering Group, Expert Panel and Patient and Public
Involvement (PPI) review

Steering Group and PPI Reviews: The Steering Group included three non-clinical health
researchers (AB, EB, AN), seven palliative care clinicians (five with research roles) (EB, JB,
DC, MJ, FEM, SN, GO), and two Patient and Public Involvement (PPI) partners (KS, AO).
Team members were experienced in Patient and Public Involvement [28], which was con-
ducted according to UK standards [29]. The group conducted two reviews of the outcome list:

1) to refine the list of outcomes produced in Phases I and II prior to the Expert Panel consulta-
tion by identifying any measures not directly related to inoperable malignant bowel obstruc-
tion or patient wellbeing; 2) to consider the Expert Panel’s comments and produce a finalised
list of outcomes in plain language to take forward into Phase I'V.

Expert Panel: Expert consultation took place over a period of 21 days in November 2020.
Twelve authors of key papers in the systematic literature review with clinical and research
experience related to the treatment and care of malignant bowel obstruction patients were
invited by email to comment on terminology (clarity of definitions) and granularity (level of
detail), and to identify any further potentially missing outcome measures related to inoperable
malignant bowel obstruction.

Phase IV: International Delphi survey and consensus meetings

A three-round international Delphi process was conducted to seek consensus on the relative
importance of outcomes emerging from Phase III, and is reported here following Guidance on
Conducting and Reporting Delphi Studies (CREDES) guidelines [30]. The survey was devel-
oped on-line on a secure Qualtrics XM™ platform at the University of York, and was piloted
for face validity by two clinical members of the Steering Group, two clinicians external to the
Steering Group (one oncologist and one dietitian, both with direct recent experience of malig-
nant bowel obstruction patients), the Steering Group’s PPI lead and a PPI coordinator
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independent of the study team. Plain language definitions of outcome terms were produced
through consultation with the team’s PPI representatives. The organisation of outcomes into
categories for presentation to stakeholders was ongoing throughout the four phases of the
study, and is described in detail in the results section.

Participant selection and recruitment: Steering Group members did not take part in the
survey, which was administrated by non-clinical members of the research team (AB, EB). Par-
ticipants were purposively recruited to ensure participation across six stakeholder groups:
patients and caregivers, palliative care physicians, dieticians, oncologists, specialist nurses and
surgeons. In January 2021, clinical members of the Steering Group sent invitations by email to
colleagues in relevant professional networks requesting that they undertake the survey and for-
ward the link to other relevant stakeholders. The survey link was also published on the research

team’s institutional websites, and circulated on Steering Group member’s clinical and lay net-
works on social media. Central administrative offices of international clinical associations and
charity organisations relevant to the experience or treatment of malignant bowel obstruction
were contacted with a request to forward an invitation containing a survey link to members by
email; this included groups related to oncology and palliative/supportive care (focusing on
bowel and ovarian cancer), dietitian and specialist nursing organisations, and patient and care-
giver forums. An invitation in lay language was provided for patient and caregiver
organisations.

The survey introduction provided information regarding the purpose of and need for the
study, the principles of COS development and what taking part would involve. Initial manda-
tory filter questions requested confirmation by self-report that respondents had direct experi-
ence of having or caring for/treating someone with malignant bowel obstruction, the
specification of their role (professional discipline, patient or caregiver), and email contact
details for round 2. The first question requested respondent’s consent for their data to be used
for the survey, and only those who consented could access the subsequent survey questions.
The survey administrators (AB, EB) were the only members of the research team to have access
to the names and contact details of study respondents. The link for round 2 was circulated
only to round 1 respondents in March 2021, and closed in April 2021.

Delphi Procedure: Round 1 introduced each of the 82 outcomes with the following
question:

Please rate how important you think it is to measure the following in people with inoperable
malignant bowel obstruction: [outcome-e.g. resolution of obstruction]

Survey respondents were asked to score each outcome for its importance on Likert scales
ranging from 1 to 9 (1-3: limited importance; 4-6: important; 7-9 critically important, as pro-
posed by the GRADE Working Group [31]). Respondents were invited to rate each outcome
against two scales, following a distinction highlighted in study Phases II and III between
approaches to assessing inoperable malignant bowel obstruction for research purposes and for
the purpose of assessment in routine care settings. Scales were presented with the following
definitions:

RESEARCH SCALE: These outcomes will be used in research studies, so that all studies com-
paring treatments for inoperable IMBO can use the same measurements.

CLINICAL CARE SCALE: These outcomes will be used by health care professionals to mea-
sure patient outcomes in routine clinical care in hospitals, hospices and at home.

PLOS ONE | https://doi.org/10.1371/journal.pone.0289501  August 22, 2023 5/22


https://doi.org/10.1371/journal.pone.0289501

PLOS ONE

Development of a Core Outcome Set for inoperable malignant bowel obstruction

Based on COMET guidelines [32], the prespecified definition of consensus on the critical
importance of an outcome was 70% or more of panellists in the patient and caregiver group
and at least two other stakeholder groups rating the outcome >7 and less than 15% rating it
<3 on a 9-point Likert scale. Participants who completed round 1 (February 2021) were
invited to take part in round 2 (March 2021). Results from round 1, aggregated by stakeholder
group and displayed as histograms showing levels of consensus, were circulated to all respon-
dents on the completion of each round. Individual scores were kept confidential, but made
available to each respondent privately on request. Final scores for consideration at the consen-
sus meetings were calculated using data from respondents who participated in both rounds
only. The study Steering Group met regularly throughout the Delphi process to discuss the
results and additional outcomes suggested by respondents in round 1, and to allow a forum for
the resolution of methodological challenges.

Consensus meetings: On completion of round 2, respondents were invited to take part in a
consensus meeting. Two online conferencing meetings of 1 hour were held in April 2021 on
Zoom™, the first for patients and caregivers (n = 5), with the study PPI lead (KS) in attendance,
and the second for clinicians (n = 11), with a co-principal investigator in attendance (SN).
After consultation with PPI representatives, the decision was made to hold a separate patient
and caregiver consensus meeting to facilitate more time and sensitivity in the discussion of
outcomes, given the extremity of the symptoms participants had experienced or witnessed in
connection with bowel obstruction, and the potential burden of on-line discussion with a
larger international group of experienced clinicians. The clinician consensus meeting involved
a range of disciplines with different approaches to the care of malignant bowel obstruction
patients (clinical nurse specialists, dietitians, oncologists, palliative care doctors).

In each meeting, outcomes rated critically important were considered for inclusion in the
COS through discussion. Delegates then voted for each outcome to be included or excluded
via the Zoom™ anonymous live polling feature, with a consensus criterion of >70% agreement.
Patient and caregiver consensus results were presented for consideration at the outset of the
clinician consensus meeting, to enable focused and careful consideration prior to clinician
voting.

Results

The systematic review of clinical research identified 130 unique outcome measures [15]. The
systematic review of qualitative studies [22] and separate interview study [25] generated a fur-
ther 5 outcomes. Fig 2 illustrates the outcome selection process from study inception to com-
pletion. A total of 135 outcomes were taken forward into Phase III.

Phase III Steering Group & PPI Review 1

The Steering Group (including two PPI representatives) dropped 58 outcome terms on the
grounds shown in Fig 2; 77 outcomes were taken forward.

Phase III Expert Panel

Twelve specialists in malignant bowel obstruction agreed to take part in the Expert Panel to
consider the outcomes proposed by the Steering Group. Five responded within the 21 days
available for consultation in November 2020 (1 oncologist, 2 palliative care physicians, 1 spe-
cialist dietitian and 1 surgeon) from Australia (1), Italy (1), the UK (2) and the USA (1). The
Expert Panel suggested the addition of another 11 outcomes (see Table 1), and amendments to
outcome terminology.
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PHASE |

Outcome list 1:
343 verbatim outcomes from
systematic literature review (not
including PROMs items)°!

PHASE Il
Qualitative rapid review & interview study
5 additional outcomes taken forward*

Steering Group & PPl Review 2
15 outcomes dropped
e Overlapping terminology (e.g. reduction in general
symptoms/symptom control)
e Concepts could be combined (e.g. nasogastric tube

2 additional outcomes retained by patient/caregiver group: 24 outcomes

. Synonymou% measures pooled PHASE Ill placement + nasogastric tube removal became presence
B 'nt;;ta:tdard'sef (I)(utcome ti;ms Steering Group & PPl Review 1 or absence of nasogastric tube)
g G S i il 58 outcomes dropped o Not sufficiently patient-related (e.g. PROMs item:
- Outcome list 2: e Poorly defined terms (e.g. general amount and speed of advice needed for other
=z £ fi itemised patient- activity, content of nutritional intake) ;
T § 172 outcon;es rom itemised p. e Y, professionals)
n reported outcome measures i
s P . MeaSl:res ncl>t dlrectlﬁ related to M|BO 9outcomes added
Ee 12 validated PROMs (SLR) (e g electrolytesfcatheterremoval) Nausea and vomiting granularized into 6 outcomes
o " o7 custtomlsed PRON.IS (SLI?) Y Str:Ctl:ral rlrlw;za.sures nor: relt%;/alnthto (creating 4 additional outcome terms):
2 ¢ 1 validated PROM (interview study) pd tlen IVZI? e!ng ez tipllal dieies, e Nausea: intensity of/number of daily episodes/duration of
& Synonymous PROM items pooled into Biosee -|ver5|on?)- o e Vomiting: number of daily episodes/number of days free
standardised outcome terms * Intervention-specific complications of/ time to control of
50 outcomes taken forward (e.g. stent migration, tube occlusion)
5 outcomes added/re-introduced? during final
Duplication across SLR and PROMs Expert Panel Consultation consultation with PPl representatives
10 outcomes dropped 11 outcomes added*
82 outcomes taken forward
130 outcomes taken forward 88 outcomes taken forward into PHASE IV
> Delphi round 1: 82 outcomes Delphi round 2: 24 outcomes
= - .
w9 None reached criteria for dropping. 24 critically important outcomes. No outcomes reached criteria for dropping. Outcomes ranked
e ; 3 ‘oral intake’ outcomes combined: 22 outcomes taken forwards. according to level of agreement between stakeholder groups:
a

high-ranking n=9 middle ranking n=7 low ranking n=8

7 outcomes voted critically important by both consensus groups
+
10 outcomes voted critically important by one consensus group

1 outcome dropped with PPl agreement:
procedural success (voted in at
patient/caregiver consensus meeting;

Core Outcome S
16 outcomes

et:

Consensus
meetings

covered by: success of treatment)

(see Fig 3)

1See Table 1 for details.

Fig 2. Outcomes flowchart. Outcome selection process from study inception to Core Outcome Set.

https://doi.org/10.1371/journal.pone.0289501.9002

Phase III Steering Group & PPI Review 2

Expert Panel comments on the outcome list were discussed in the light of issues arising in

Phases I and II of the study. Fig 2 shows the criteria used by the Steering Group to refine and

finalise the outcome list for presentation in the Delphi survey; 82 outcomes were taken for-
ward. Table 1 illustrates the origin of each outcome term, and indicates outcomes that were
additional to those identified in the initial systematic review and those that were initially
dropped from the list and reinstated using rephrased terminology during the consultation pro-
cess described above.

Delphi survey round 1

Round 1 received 153 completed responses across six key stakeholder groups (patients and
caregivers, dietitians, nursing staff, oncologists, surgeons, nursing staff, and palliative care con-
sultants) and a further range of mixed stakeholder roles (see Table 2 for details), with 143
responses from health care practitioners and 10 responses from patients and caregivers. Given
the differences in disciplinary goals of care between practitioners (for example, surgery being
oriented to procedural success, palliative care being oriented to quality of life) [33,34], and
given the large number of responses from health care practitioners, the decision was made to
group practitioners by profession to enable respondents to consider discipline-specific differ-
ences of response in our round 1 results, and raise any interdisciplinary issues for discussion.
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Table 1. Delphi outcome list. Origin and progress of the 82 outcomes taken forward to round 1 of the Delphi survey.

No.| Origin of outcome Outcome term: Reached Delphi Round | Reached Core Set: Domain
term Delphi Round 1 2 no.
r = reinstated
a = additional
PHYSICAL SYMPTOMS
1 SLR + PROMs Abdominal bloating
2 | SLR + PROMs Abdominal pain (intensity) V4 1
3 PROMs Appetite
4 | QS(a) Acceptable balance between side effects and reduction of symptoms (y/n)
5 PPI review (r) Concentration
6 EP (a) Discomfort in nose, throat or neck
7 PPI review (r) Dizziness
8 SLR + PROMs Drowsiness
9 | SLR + PROMs Dry mouth
10 | EP (a) Eating-related pain
11 | PPI review (r) Fatigue
SLR + PROMs Nausea:
12 | SG(r) Nausea (intensity) 4 1
13 | SG(r) Nausea (number of daily episodes)
14 | SG (r) Nausea (duration)
15 | EP (a) Sensation of thirst
16 | PROMs Sleep difficulties
SLR + PROM:s Vomiting:
17 | SG (r) Vomiting (number of daily episodes) v/ 1
18 | SG(r) Vomiting (number of days free of)
19 |SG(r) Vomiting (time to control of)
20 | SLR Weight loss
21 | SLR Success of treatment as defined by clinician
22 | EP(a) Success of treatment as defined by patient 4 3
23 | SLR + PROMs Overall symptom control 4 1
PSYCHOLOGICAL SYMPTOMS/EFFECTS
24 | PROMs Ability to enjoy life V4
25 | PROMs Anxiety/worry
26 | PROMs Depressed mood
27 1 QS (a) Desire to eat for psychological or social comfort, despite nausea and/or
vomiting
28 | PROMs Distress V4 2
29 | PROMs Embarrassment
30 | PROMs Mood
31 |EP(a) Perceptions of body image
32 | PROMs Prognostic awareness V
33 | SLR + PROMs Quality of life V4 2
34 | PROMs Spiritual wellbeing
35 | SLR + PROMs Overall wellbeing V4 2
TREATMENT-RELATED MEASURES
36 | EP(a) Ability to tolerate PTEG, if required
37 | SLR Need for parenteral fluids/nutrition vV
38 | SLR Being able to stop parenteral nutrition 4

(Continued)

PLOS ONE | https://doi.org/10.1371/journal.pone.0289501  August 22, 2023 8/22


https://doi.org/10.1371/journal.pone.0289501

PLOS ONE

Development of a Core Outcome Set for inoperable malignant bowel obstruction

Table 1. (Continued)

No.| Origin of outcome Outcome term: Reached Delphi Round | Reached Core Set: Domain
term Delphi Round 1 2 no.
r = reinstated
a = additional
39 | SLR Oral intake: ability to drink fluids
40 | SLR Oral intake: change from fluids only to fluids and soft food Merged
41 |SLR Oral intake: ability to eat solid foods
42 | SLR Presence or absence of nasogastric tube v/
43 |SLR Change in quantity of nasogastric aspirate
44 | EP (a) Change in type of nasogastric aspirate
45 | SLR Procedural success v/
46 | SLR Resolution of obstruction v/ 3
47 | EP (a) Resumption of flatus
48 | SLR + PROMs Resumption of usual bowel function
49 | SG (a) Palliative Surgical Outcome Score
50 | EP (a) Avoidance of exploratory laparotomy
51 | SLR Readmissions related to bowel obstruction 4 3
52 |SLR Surgery after recurrent symptoms
53 |SLR Emergency surgical intervention
54 | SLR Procedure-related complications
55 | SLR Event-free survival v/
CHANGES IN PHYSICAL ABILITIES
56 | SLR Ability to be discharged from hospital vV 3
57 | PROMs Ability to climb stairs
58 | PROMs Ability to make plans
59 | PROMs Ability to self-care
60 | PROMs Ability to undertake domestic activities
61 | PROMs Ability to undertake recreational activities
62 | PROMs Ability to walk
63 | PROMs Ability to work
64 | SLR Change in functional status
SOCIAL CIRCUMSTANCES
65 | QS (a) Family/caregiver distress in relation to patient’s inability to eat
66 | PROMs Financial costs to patient
67 | PPIreview (r) Financial costs to family
68 | PROMs Level of social support
69 | EP(a) Need for support from volunteers
70 | PROMs Support from family
71 | PROMs Support from friends
72 | PROMs Support from main caregiver
CARE-RELATED MEASURES
73 | PROMs Communication between health care professionals 4 4
74 | PROMs Communication between health care professionals and family caregivers
75 | PROMs Communication between health care professionals and patients V4 4
76 | PROMs Extent of wasted time
77 | PROMs Extent to which practical problems have been addressed
78 | EP (a) Has a family meeting/ conference been held?
79 | PPIreview (r) Family’s understanding of treatment
80 | QS (a) Patient’s understanding of treatment v/ 4
(Continued)
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Table 1. (Continued)

No. | Origin of outcome Outcome term: Reached Delphi Round | Reached Core Set: Domain
term Delphi Round 1 2 no.
r = reinstated
a = additional

81 | QS (a) Goals of care agreed 4
82 | PROMs Support from health care professionals 4

Key: SLR = systematic literature review of clinical research; PROMs = patient-reported outcome measures; QS = qualitative literature review and interview study;

PPI = Patient and Public Involvement representatives; EP = expert panel consultation; SG = steering group review.

https://doi.org/10.1371/journal.pone.0289501.t001

Of the 82 outcomes presented, 8 reached the >70% agreement criterion for critical impor-
tance across all stakeholder groups on both scales, and a further 16 outcomes reached the
agreement criterion across all stakeholder groups on at least one scale (see S1 File). In the
Care-related measures category, two additional outcomes which did not reach the agreement
criterion for critical importance across all groups reached 100% agreement within the patient
and caregiver stakeholder group on at least one scale. No outcomes reached the criterion for
dropping outcomes on both scales (>70% agreement on limited importance and <15% agree-
ment on critical importance).

Post hoc deviation from protocol: Twenty-four outcomes reaching the prespecified criteria

for critical importance exceeded the GRADE working group recommendation of up to seven
items for inclusion in a core outcome set [23]. Stakeholders lacked consensus over which out-
comes could be dropped- 78 outcomes were rated as critically important by at least one stake-
holder group in round 1; of the four outcomes that did not reach consensus with any
stakeholder group in round one, only three met the <15% criteria for dropping items in any
one stakeholder group.

The Steering Group met to discuss these issues before commencing round 2, and consid-
ered that 24 core outcomes from round 1 alone would be an unmanageable number of mea-
sures to administrate in clinical practice with palliative patients with potentially little time left
to live, many of whom would have presented as an emergency. Time and capacity for the proj-
ect would not allow us to conduct more than two survey rounds and one round of live voting,
and the Steering Group considered the Delphi process in danger of failing to distinguish
assessment measures of key importance for malignant bowel obstruction.

Other challenges discussed included 55% dropout from the survey for respondents who
answered ‘yes’ to the initial filter question confirming that they had experience of malignant
bowel obstruction but failed to complete round 1. Respondents who completed round 1 and
left feedback felt challenged by the length of the survey and the difficulty of distinguishing
between the importance of outcomes across two scales (research and clinical care)-challenges
which have been reflected other studies [35]. A second round considering the remaining 58
outcomes was likely to lead to further attrition, potentially add further items to the core set,
and increase the workload for the final consensus groups.

Given the remaining time available to complete the consensus process (8 weeks) the Steer-
ing Group made the decision to revise the criteria for taking outcomes forward, and to con-
sider the survey items rated as critically important across all stakeholder groups in round 1 as
distinguishing the focus for the final core set. The decision was made to ask respondents to re-
rate the 24 outcomes that had reached consensus on both scales across all stakeholder groups,
to reconsider their importance with a view to dropping further outcomes rather than adding
additional outcomes, and to prioritise patient and caregiver representation by taking forward
two further outcomes that had reached 100% consensus on at least one scale in this stakeholder
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Table 3. Additional outcomes reviewed (round 1). Additional outcomes suggested by round 1 survey respondents,
with rationale for not taking forward to round 2.

Stakeholder group | Additional outcomes suggested
(with rationale for not taking forward)

Patients & Cultural understanding (considered as part of included measure, communication)
caregivers Satisfaction with follow-up (not applicable to palliative patients)
Toiletry needs (not applicable to bowel obstruction patients)
Palliative Care Abdominal cramps (covered by abdominal pain)
Doctors Dyspnea (not specific to bowel obstruction)

Review by nutritional support team (considered as part of included measure, oral intake)
Time between diagnosis, main interventions and death (not directly applicable to palliative
patients)

Culturally-related nutritional problems (considered as part of included measures,
communication and oral intake)

Dietitians Bowel movements on resolution of obstruction (indicator for an included measure, resolution
of obstruction)
Satiety (not applicable to bowel obstruction patients)
Oncologists Ability to resume disease-directed treatment (not applicable to palliative patients)
Independence (not applicable to palliative patients)
Nurse Specialists Communication of patient’s values (considered as part of included measure, goals of care
agreed)
Involvement in decision-making (considered as part of included measure, communication)
Surgeons MDT discussion on best palliative approach (not considered a patient relevant outcome)
Mixed -

https://doi.org/10.1371/journal.pone.0289501.t003

group (but not across all groups) to allow their reconsideration by all respondents. The deci-
sion was made to combine the three oral intake outcome terms into a single measure, and a
total of 24 outcomes were taken forward. Round 2 items were rated on a single 9-point scale.
Given capacity and software constraints and the high level of agreement in round 1, we made
the decision not to proactively offer individual results to all 153 respondents to round 1, but
these were provided on request (one respondent requested a copy of their individual scores).

Respondents to round 1 additionally suggested 15 further outcomes for inclusion in round
2; these were reviewed by the Steering Group, but not taken forward (see Table 3).

Delphi survey round 2

Stakeholder group results for round 1 were provided to all respondents (individual respon-
dents’ personal details were kept confidential), with an email invitation to round 2. Round 2
was completed by 88 of the original survey respondents. Scores were recalculated for round 1
based on the same sample and provided to all respondents (potential consensus meeting
attendees), to consider how the same groups of respondents had voted across two rounds (see
S1 File). All outcomes but one (‘Being able to stop parenteral nutrition’) were voted as critically
important by at least one stakeholder group in round 2; none reached the predefined criteria
for dropping outcomes. All outcomes were retained for the consensus meetings; all respon-
dents were invited to take part in the meetings.

Consensus meetings

Patient and caregiver consensus meeting: Five patients and caregiver respondents, all from the

UK, attended the first consensus meeting. All 24 round 2 outcomes were presented again in
three categories created post hoc: high ranking outcomes (5-7 stakeholder groups reached the
>70% agreement criteria for critical importance), middle ranking outcomes (3-4 stakeholder
groups reached the >70% agreement criteria) and low-ranking outcomes (0-2 stakeholder
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Table 4. Outcomes considered in consensus meeting. Outcomes presented in the consensus meetings, indicating
level of stakeholder group agreement.

9 high-ranking outcomes 7 middle-ranking outcomes 8 low-ranking outcomes

5 or more of the 7 stakeholder 3 or 4 of the 7 stakeholder groups 2 or less of the 7 stakeholder groups
groups ranked these outcomes as ranked these outcomes as critically | ranked these outcomes as critically
critically important important important

Pain (7 groups) Distress (4 groups) Administration of parenteral

fluids/nutrition (2 groups)
Overall symptom control (7) Communication between Oral intake (2)
health care professionals
and patients (4)

Quality of life (6) Success of treatment, as Presence or absence of
defined by patient (3) nasogastric tube (2)
Intensity of nausea (5) Procedural success (3) Support from health care
professionals (2)
Number of daily episodes of Readmissions related to Ability to enjoy life (1)
vomiting (5) bowel obstruction (3)
Overall wellbeing (5) Event-free survival (3) Prognostic awareness (1)
Resolution of Ability to be discharged Communication
obstruction (5) from hospital (3) between health care
professionals (1)
Patient’s understanding of Being able to stop
treatment (5) parenteral nutrition (0)
Goals of care agreed (5)

https://doi.org/10.1371/journal.pone.0289501.t1004

groups reached the >70% agreement criteria) (see Table 4). Consensus on core outcomes was
reached through one round of live polling in the patient and caregiver meeting.

Clinician consensus meeting: Eleven clinicians attended the second consensus meeting (4
oncologists, 4 palliative care doctors, 2 nurse specialists and 1 dietitian) from Australia (1),
Brazil (2), India (1), Italy (1), Mexico (1), Poland (1), Spain (1) and the UK (3). Results of the
patient and caregiver consensus meeting were presented, and the ranked outcomes were then
discussed. Consensus on core outcomes was reached through two rounds of live polling in the
clinician meeting.

Seven outcomes reached consensus for inclusion in the core set in both the clinician group
and the patient and caregiver group; five additional outcomes reached consensus in the clini-
cian group only, and five additional outcomes reached consensus in the patient and caregiver
group only (see Table 5). All outcomes were taken through to the Core Set with the exception
of ‘procedural success’, which was considered a surgical term that could be amalgamated with
‘success of treatment’ and applied across all intervention types. All 16 remaining outcomes are
included in the COS (see Fig 3); recommendations for their use are outlined below.

Development of outcome domains

Consideration of taxonomies for organising the COS was ongoing throughout the four phases
of the study. The COMET taxonomy [36] was considered a suitable fit for outcomes identified
by Phases I and II. The 82 outcomes taken forward to round 1 of the Delphi process were reca-
tegorised for clarity in consultation with the study’s PPI representatives (KS, AO), who felt
that COMET classifications may be unclear to survey respondents, and were presented in the
following domains: Physical symptoms, Psychological symptoms/effects, Treatment-related mea-
sures (related to the measurement of procedural interventions such as tube decompression),
Changes in physical abilities (including functional assessment), Social circumstances (social
support and financial costs) and Care-related measures (relating to communication between
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Table 5. Results of consensus meetings. Results of live polling during the consensus meetings. Outcomes which
reached consensus for inclusion in the core set in both the clinician group and the patient and caregiver group are
shown in bold type.

PATIENT & CAREGIVER CONSENSUS VOTING CLINICIAN CONSENSUS VOTING

Outcomes reaching consensus (>70%)

Pain Pain

Intensity of nausea Intensity of nausea

Resolution of obstruction Number of daily episodes of vomiting

Communication between health care Overall symptom control

professionals Distress

Communication between health care Quality of life

professionals and patients Ability to be discharged from hospital

Overall symptom control Patient’s understanding of treatment

Quality of life Goals of care agreed

Goals of care agreed Overall wellbeing

Success of treatment as defined by patient Success of treatment as defined by patient

Procedural success Readmissions related to bowel obstruction

Readmissions related to bowel obstruction
Support from health care professionals

Outcomes reaching <70% consensus

Ability to be discharged from hospital Ability to enjoy life

Ability to enjoy life Administration of parenteral fluids/nutrition
Administration of parenteral fluids/nutrition Event-free survival

Event-free survival Oral intake

Number of daily episodes of vomiting Presence/absence of nasogastric tube

Overall wellbeing Procedural success

Patient’s understanding of treatment Prognostic awareness

Distress Being able to stop parenteral nutrition

Oral intake Support from health care professionals

Presence/absence of nasogastric tube
Prognostic awareness
Being able to stop parenteral nutrition

https://doi.org/10.1371/journal.pone.0289501.t005

health care professionals, patients and families). Categorisation into domains was reconsidered
on the identification of the 16 outcomes voted into the Core Outcome Set; the rationale is
described below.

Recommendations for a Core Outcome Set for the assessment of
inoperable malignant bowel obstruction

The 16 outcomes resulting from the consensus process were presented to the study Steering
Group. Through group discussion, outcomes were categorised into four key domains.
Domains 1, 2 and 3 -Symptom control, Life impact and Treatment outcomes—are recom-
mended for use in clinical research. Domain 4, Communication and patient preferences, is
intended for additional use in routine clinical care, and in studies testing interventions
designed to improve communication or concordance with patient preference. Domains and
outcomes are shown in Fig 3; the rationale for each domain is described below.

Domain 1: Symptom control. Recommended outcomes: Overall symptom control, pain
(intensity), nausea (intensity), vomiting (frequency).

Rationale: Given the severity of symptoms of inoperable malignant bowel obstruction and
the often acute nature of their presentation, individual measurement of the three key symp-
toms of pain, nausea and vomiting are recommended, in addition to an overall symptom con-
trol measure. Eating-related pain was differentiated from general abdominal pain in round 1
of the Delphi process, but only abdominal pain reached consensus for critical importance
across all stakeholder groups in round 1. Only 4% of studies in our systematic literature review
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RECOMMENDED CORE OUTCOME SET FOR THE ASSESSMENT OF
INOPERABLE MALIGNANT BOWEL OBSTRUCTION
DOMAIN 1: SYMPTOM CONTROL
Overall symptom control
Pain (intensity)

Nausea (intensity)

Vomiting (frequency)

DOMAIN 2: LIFE IMPACT
Distress
Overall wellbeing
Quality of life
DOMAIN 3: TREATMENT OUTCOMES
Resolution of obstruction
Ability to go home from hospital
Readmissions related to bowel obstruction
Success of treatment as defined by patient
DOMAIN 4: COMMUNICATION AND PATIENT PREFERENCES
Patient’s understanding of treatment
Communication between health care professionals
Communication between health care professionals and patients
Goals of care agreed
Support from health care professionals

Fig 3. Core Outcome Set. Recommended domains and core outcomes for the assessment of inoperable malignant
bowel obstruction.

https://doi.org/10.1371/journal.pone.0289501.9003

distinguished between types of pain (continuous or colicky); participants in our interview
study highlighted colicky pain as a key issue. Pain was consistently rated by its intensity. Speci-
fication of how to measure nausea and vomiting (by frequency or severity, for example) was
considered crucial, however, and three ways of measuring each of these symptoms were
included in the Delphi process; intensity of nausea and frequency of vomiting were voted as
critically important. In the patient and caregiver consensus meeting, we noted that type of
vomiting (whether faeculent or not), may be a central concern for some caregivers-this
resulted in difficulties reaching consensus on vomiting as a core outcome in the patient and
caregiver consensus group.

Domain 2: Life impact. Recommended outcomes: Distress, Overall wellbeing, Quality of
life.

Rationale: The lack of attention to life impact outcomes in the research literature, and the
focus placed on these issues by patients and caregivers in the rapid review and interview study,
suggest that their assessment should be of central importance for inoperable malignant bowel
obstruction patients alongside the assessment of symptoms. For clinicians, the measurement
of patients’ distress was a key priority. Patient-reported outcome measures distinguished
between wellbeing (comfort, satisfaction with life, sense of purpose and control) and quality of
life (symptoms, emotions, social support and physical/cognitive functioning), and this was
supported by the Delphi findings. Patient and caregivers rated wellbeing more highly than
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quality of life in the final consensus meeting; clinicians rated quality of life higher than wellbe-
ing throughout the Delphi process. The difficulties of measuring quality of life in a meaningful
way in advanced cancer patients towards the end of life were acknowledged by stakeholders.

Domain 3: Treatment outcomes. Recommended outcomes: Resolution of obstruction,
Ability to go home from hospital, Readmissions related to bowel obstruction, Achievement of
patient-stated goals of treatment.

Rationale: The clinician consensus group agreed that treatment success should be tailored
to the individual, but with an emphasis on clinical assessment rather than patient-stated goals.
Patient and caregiver representation in steering meetings, interviews and the Delphi process
emphasised a focus on the resolution of episodes of obstruction where this is possible, and on
defining treatment success from the patient’s perspective. Resolution of symptoms, thereby
allowing more time at home, was particularly important to patients with poor prognoses who
understood that they were nearing the end of life.

Domain 4: Communication and patient preferences. Recommended outcomes: Patient’s
understanding of treatment, Communication between health care professionals, Communica-
tion between health care professionals and patients, Goals of care agreed, Support from health
care professionals.

Rationale: This domain is anticipated as particularly important for use in routine care
rather than clinical research and should inform the standard for usual care. However, these
would be important outcomes in studies of interventions designed to improve communica-
tion, understanding and concordance with patient preferences. The domain emerged from
sustained consensus on the critical importance of communication in patient and caregiver
responses throughout the Delphi process, with related PROMS items in the outcome list origi-
nating from the Support Team Assessment Schedule [37] (a precursor to the Integrated Pallia-
tive care Outcome Scale [38,39]). This was supported by our interviews with patients, which
highlighted that they sensed uncertainty between health care professionals in how to best man-
age inoperable malignant bowel obstruction, and felt confused by conflicting information
about their condition and treatment. They prioritised the determination of a clear set of
patient-relevant objectives for palliative treatment with the understanding and agreement of
the patient and caregivers wherever possible, based on clear and consistent information about
the source of symptoms and the aims of treatment—in particular where patients experience
multiple consultations across a range of clinical disciplines such as surgery, oncology, nutrition
and/or palliative care. Qualitative data suggested that the role of the clinical nurse specialist is
key in coordinating management.

Recommendations for the selection of measures

Whilst recommendations for specific tools are beyond the scope of this COS development, we
suggest the following considerations:

« Tools should be validated in the study population, and chosen for ease of use across settings
and countries and to harmonise results to enable meta-analysis.

o For studies with symptom relief as the primary outcome, pain should be included and nau-
sea and vomiting measured separately. A rationale should be provided for using uni- or
multi-dimensional measures. Pain should be considered as a primary or co-primary measure
or as part of a composite outcome, to signal its importance.

« Irrespective of primary outcome, a quality-of-life scale that can inform health economic eval-
uation should be used.
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o Measures of wellbeing and distress are distinct from quality of life and are important to
patients and caregivers.

o Usual care in clinical studies should be clearly defined, and the critical importance to
patients and caregivers of communication, understanding and achievement of personal
treatment goals should be recognised.

Discussion

Despite advances in oncology, inoperable malignant bowel obstruction continues to be a dis-
tressing condition with symptoms that are challenging to manage. Precisely how distressing or
challenging these symptoms are remains unclear since we lack a universal way of reporting
them. This makes it difficult to accurately assess the severity, progression or resolution of
obstruction in a way that is meaningful to both patients and healthcare professionals. This lack
of a shared language creates a potential barrier to providing appropriate clinical and patient-
focused care. In addition, the necessary research undertaken to find ways of treating malignant
bowel obstruction may be rendered irrelevant if the recorded clinical endpoints are considered
unrepresentative or inaccurate.

Our systematic review [15] and narrative synthesis [22] of clinical outcomes used for the
assessment of malignant bowel obstruction demonstrated that individual symptoms such as
vomiting, nausea, pain and quality of life are commonly reported, but methods of evaluation
are inconsistent. Our Core Outcome Set offers a consistent approach to assessment, identify-
ing four key domains of importance to patients, their caregivers, healthcare professionals and
clinical researchers: Symptom control, Life impact, Treatment outcomes and Communication
and patient preferences. These domains capture the whole-person experience of malignant
bowel obstruction and will be of relevance to the holistic care of patients. It also offers the
opportunity to identify key outcomes for different types of research. We believe that this Core
Outcome Set questions measures used previously in clinical trials. For example, the evaluation
of physiological parameters such as ‘change in volume of vomitus’ or ‘nasogastric drainage’
appears of little help to a patient who remains nauseated or in pain.

Pain intensity scored highly as a symptom of importance to patients, yet is rarely prioritised
in clinical studies. Refocussing pain as an outcome may have considerable impact on data
interpretation; Currow et al’s double blind, placebo controlled RCT did not meet a primary
end point of ‘days free of vomiting’, but showed an increase in pain [17]. This suggests that the
intervention did not improve malignant bowel obstruction symptoms and increased adverse
events. In addition, all though the outcomes in Domain 4 may not be relevant for clinical stud-
ies designed to improve symptom control, quality of life or wellbeing, they emphasise the
expectations of patients and caregivers with respect to a standard of routine care. Such stan-
dard care should be provided in the context of co-ordinated and skilled communication,
reaching common ground and understanding between clinicians, patients and caregivers and
acknowledgement of the individual’s stated goals of treatment, rather than grounded solely on
a clinical assessment of what might be possible.

Implications for research and clinical care

The Core Outcome Set produced by this study can be used across non-pharmacological and
pharmacological interventions for inoperable malignant bowel obstruction, and will help to
make a range of different palliative treatments comparable. Validated tools which can be har-
monised for meta-analysis should be considered, and primary end-points justified clearly in
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the light of the intervention, the natural history of malignant bowel obstruction and the
patient’s experience to this point. Given that many patients with this condition are very sick
and have a poor prognosis, distinguishing between wellbeing and quality of life may be helpful,
in addition to the avoidance of burdensome assessments comprised of a long list of measures.
Quality of life measures should enable health economic evaluation. Different countries mea-
sure quality of life in different ways, and work is underway to make symptom and wellbeing
measures comparable [40,41].

In clinical care, patient-stated critically important outcomes (intensity of pain, intensity of
nausea and frequency of vomiting) should be prioritised over physiological measures (nasogas-
tric tube drainage volume). Routine care measures in Domain 4 should be considered for stud-
ies testing interventions to improve communication, understanding and achieving patient
goals of treatment, and for informing the standard of usual care in clinical practice and
research where it aims to support honest common ground in clinical decision-making.
Although prognosis was not a final outcome, a realistic understanding of likely outcomes is
clearly relevant: a mixed-methods review of parenteral nutrition and venting gastrostomy in
inoperable malignant bowel obstruction found that patients’ choice was strongly based on a
belief that these would prolong survival-a belief fostered by the clinicians involved in their
care, despite a lack of evidence to support this [42].

Strengths and limitations

This large body of work has been conducted and reported in adherence to established and
internationally accepted COMET methodology [24,26], with a significant amount of patient
and public involvement at several stages along the research process. The involvement of a
range of healthcare professionals not only geographically around the world, but also with
respect to clinical specialities, has accounted for as wide a range of perspectives as possible.
The number of patients and careers participating in the Delphi process comprised a small pro-
portion of the number of overall contributors, and were all from the United Kingdom. This
may be of relevance when considering cultural nuances—for example, with respect to the
importance and ritual of eating. Dividing practitioners into smaller stakeholder groups, com-
bined with attrition of respondents, led to smaller stakeholder groups in round 2, which may
have allowed the results to be significantly influenced by the vote of a single participant. How-
ever, all outcomes from round 2 were taken through to the final round of discussion and vot-
ing at the final consensus meetings, using round 2 results for guidance. In the Delphi process,
predetermined criteria for dropping outcomes was not reached—other studies using this meth-
odology have reported similar methodological challenges, with 9-point Likert scales leading to
a high number of outcomes reaching consensus [43], and protocol deviations to ensure an
equal voice for patient representative stakeholders [35,44].

Attrition of patient and caregiver participation between Delphi rounds was minimal, and
some responses strongly countered the opinions of the healthcare professionals, providing a
hitherto unheard perspective. Our decision to hold separate consensus meetings for clinicians
and patients/caregivers, rather than one consensus meeting for all, was based on advice from
our Patient and Public Involvement representatives, who felt that a separate session would be
less of a burden than a session dominated by clinical attendees, given the nature of malignant
bowel obstruction and palliative treatment. One patient was unwell, and one caregiver had to
arrange care worker cover to attend-the timing of the meeting had to be convenient for all
meeting volunteers. Arranging a dedicated session allowed this flexibility, and enabled an
opportunity for sensitive, inclusive and unlimited dialogue with this stakeholder group. The
group were aware that their views were to be presented to clinicians prior to clinician voting.
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Finally, we recognise that the natural history of malignant bowel obstruction represents a
spectrum of symptoms and outcomes which change over time [45]. We have previously noted
that most patients with this condition are too unwell to participate in qualitative interviews,
focus groups or Expert Panel meetings [46]. The interview study included the perspectives of
patients nearer death and of patients who were relatively well, with some having experienced
symptomatic resolution, but the sample of patients who contributed to the study overall was
small. The perspectives shared by bereaved caregivers who participated may mitigate this
shortcoming.

Conclusion

This Core Outcome Set for inoperable malignant bowel obstruction represents key outcomes
important to patients, caregivers and health care professionals. Its use in clinical practice and
research should help to address the current challenges in making sense of the evidence to date,
and underpin a more robust approach in the future. This should enable clearer communica-
tion and an honest understanding between all stakeholders, and help to establish research that
will support responsible, person-centred clinical decision-making in this distressing situation.

Supporting information

S1 File. Consensus scores for Delphi survey rounds 1 and 2.
(PDF)
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