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Abstract

We describe a retrospective cohort study of patients with malignant bowel obstruction to examine their
nutritional care pathways between 1.1.16 and 31.12.16 with readmissions until 31.12.17. Data were
analyzed by comparing patients who were referred (R) and not referred (NR) for PN. We identified 72
patients with 117 MBO admissions (mean + SD age:63.1 + 13.1yrs, 79% female). 24/72 patients were in R
group. Predominant primary malignancies were gynaecological and lower-gastrointestinal cancers
(76%). 83% patients had metastases (61% sub-diaphragmatically). All patients were at high-risk of
malnutrition and baseline mean weight loss was 7%. Discussion of PN at multidisciplinary team meeting
(MDT) (22% vs.5%, P = 0.02) and dietetic contact (94% vs. 41%, P < 0.0001) were more likely to occur in
the R group. In 13/69 MBO admissions in NR group, reasons for non-referral were unclear. Median
baseline and follow-up weight was similar (55-55.8 kg). Overall survival was 4.7 (1.4-15.2)months, with
no differences by referral groups. We compared a sub-sample of patients who ‘may have’ required PN
(n=10) vs. those discharged on home PN (n = 10) and found greater survival in the HPN group

(323vs.91 day, P < 0.01). Our findings highlight disparity in care pathways suggesting that nutritional care
should be integrated into clinical management discussion(s) at MDT to ensure equal access to

nutritional services.

Introduction
Nutrition in Cancer

While malnutrition and cachexia can occur at any time during the cancer journey, it is most common in
the advanced stages of the disease and is multifactorial in origin (1-4). Up to 50% of advanced cancer
patients are cachectic, which if left untreated can shorten survival (5, 6). The seminal work by Martin
and et al., showing the independent prognostic effects of BMI and weight loss in a grading system,
demonstrated that the odds of mortality were two-three fold higher when BMI was low and percentage
of weight loss was high (7), eg., the highest grade (weight loss of 15% and BMI 20 kg/m2) was associated
with the shortest survival of 4.1 mo,.

The importance of nutritional therapy as an adjunct to cancer care amongst healthcare professionals
remains controversial. In an Italian survey of nutritional awareness amongst 2,375 Italian oncology
members, only 5.7% oncologists responded to the survey, which may reflect a lack of nutritional
awareness (8). Furthermore, a survey by oncologists, found that at first oncological contact up to 64% of
patients presented with 1-10kg weight loss (9) suggesting that malnutrition could be addressed earlier.
Guidelines have been produced by nutrition and more recently oncology societies on nutritional
support. The European Society for Parenteral and Enteral Nutrition (ESPEN) expert group
recommendations for action against cancer-related malnutrition highlighted three main areas for
cancer-associated malnutrition: 1) nutritional screening should be conducted earlier; 2) nutritional
assessment should use all forms of measures including body composition; and 3) clinicians should use
‘multi-model nutritional interventions’ with a patient centered approach (1). Furthermore, a recent
position paper by the European Society for Medical Oncology (ESMO), recommended guidelines for
medical oncologists on nutritional care, which highlight the importance: of i) awareness of latest
nutrition guidelines; ii) nutritional screening and assessment at regular intervals, and iii) that all
nutritional care should be given in a multidisciplinary environment (10). The fundamental change in



culture underpinning these guidelines is the recommendation that every cancer patient has a right to
nutritional care when malnutrition is identified with regular screening and assessment.

Malignant Bowel Obstruction

Loss of nutritional autonomy due to intestinal failure (IF) often occurs as a consequence of malignant
bowel obstruction (MBO). If nutritional needs are not addressed the sequalae of cancer cachexia can
progress rapidly. MBO can occur in the small or large bowel, can be partial or total, single or multilevel,
and can present intermittently (11, 12).

Global prevalence of MBO has been estimated to occur in 3-15% (13) of all cancers with varying rates
according to the underlying malignancy. The most common primary malignancies relate to
gynaecological and lower Gl cancers (5-51% in ovarian cancer and 10-28% in Gl cancer) and to a lesser
extent extra-abdominal malignancies such as bladder cancer or breast/melanoma cancer with
peritoneal metastases (14, 15). Often patients present several times with MBO: on average at least 1.37
times (13). Mean survival has been shown to vary considerably (0.8-8.5 mo,) in MBO patients who have
undergone palliative surgery or been managed conservatively. However, inoperable MBO without
nutritional intervention can reduce survival to 4-5weeks (13). Survival of MBO patients receiving home
PN (HPN) also varies significantly. A recent Cochrane review of MBO patients who were given HPN
showed median survival across 13 studies of 15-155 day (range: 3 to 1278 day) (16).

Often PN is the only plausible nutritional route in MBO, both as an inpatient and at home.
Improvements in quality of life have been observed in advanced cancer patients who have been started
on HPN (17). Variation exists amongst countries worldwide, with intermediate rates reported in Spain,
France, Belgium and UK (10-50%) and high rates in Netherlands, Italy and USA (250%) (18). In the UK,
which historically had a low incidence uptake of HPN in malignancy, there has been a significant rise in
HPN registrations: 1 in 4 new HPN registrations are for patients with underlying malignancies (19).
However, the use of PN still remains controversial in advanced cancer. Reasons for this may be financial
(PN is expensive and considered to add to financial burden), or institutional (not all hospitals have links
to an intestinal failure unit and consequently access to discharging on HPN), or due to the perceived
risks of HPN (line complications, increased stay or visits to hospital), amongst others. Currently there are
no formal UK guidelines for the management of MBO and if any nutritional care should be provided.
Information on cancer patients who are screened and referred for nutritional assessment is known to
some extent. However, there is an important research gap for MBO patients who are not referred for
any nutritional support. We therefore aimed to examine i) what characterizes the MBO population, ii)
what medical and nutritional care do patients with MBO who are referred or not referred for nutrition
receive and iii) if any of these care pathways affect survival.

Materials and Methods

Study Design and Setting

We used a retrospective cohort design for this study. Patient data was identified at University College
London Hospital (UCLH), a large teaching hospital and tertiary referral center in London, UK. All adults
aged 18yrs and above admitted to UCLH with malignant bowel obstruction from 1st Jan 2016 to 31st
Dec 2016 with any MBO readmissions up to 31st Dec 2017 were included.

This study is Phase | of the overall research strategy to examine nutritional care pathways in advanced
cancer patients with MBO: in-house retrospective study of nutritional and medical care pathways at

UCLH in 2016. Phase Il and Il are currently underway and will extend this work nationally.

Patient Cohort



To be included in the study, a patient required a cancer diagnosis and bowel obstruction during the
admission identified using ICD clinical coding: C00-C99 and K56.5-K56.6, respectively. We used a
definition of MBO as clinical or radiological evidence of MBO. Cancer during the admission includes a
cancer diagnosis during anytime in the trajectory of disease with an admission to the ward (ie., not a
day-case procedure or A&E visit that did not result in an admission).

Data Collection

Data was collected using medical notes, electronic databases and in-house inpatient and HPN databases
collected by the nutrition team.

Basic and Medical Demographic Variables

The following were collected: age, sex, length of admission stay, primary oncologist, primary cancer,
presence and location of metastases, date of cancer diagnosis, MBO anatomy (location, single/multi-
level from CT scans). Radiological evidence of MBO was primarily taken from CT scans, and if not
available, an abdominal x-ray was used. Modified Glasgow prognostic (mGPS) score which reflects
inflammatory status using albumin and C-reactive protein was used (20), as well as Karnofsky
Performance Status (KPS) in sensitivity analyses (21).

Nutrition Variables

The following were collected: dietetic input given and date to first dietetic input; nutrition screening
score on admission (UCLH nutrition screening tool—eight point scale with scores 3-6 indicating medium
risk of malnutrition and >7 as high risk of malnutrition); anthropometric indices (usual weight, height,
usual BMI, weight at MBO admission, follow-up weight at 0—-3 mo, and 3—6 mo,); whether a referral was
made to the nutrition team for PN (reasons for any delays in referring, duration of inpatient PN, and
whether HPN was set up).

Biochemical Variables

Biochemistry between 1 and 3 day of admission included: C-reactive protein, aloumin, hemoglobin,
white cell count, urea, creatinine, sodium, potassium, calcium, magnesium, phosphate. Levels of cancer
markers during or close to the admission included: Ca-125, Ca-19-9, Ca 15-3, and cancer embryonic
antigen.

Care Pathways

Information was collected about cancer treatment prior and/or during the inpatient stay, which
included radiotherapy, chemotherapy, referral to surgeons and if any surgery or stent placement was
performed for MBO during the admission.

Conservative management was considered non-surgical intervention, including insertion of a stent, a
ryles tube or venting gastrostomy tube for decompression and symptom control, whether the patient
was made nil by mouth, use of high dose steroids (defined as parenteral dexamethasone 8—16mg daily)
and/or use of symptom control medications (15). These included parenteral opioids and anti-emetics,
parenteral anti-secretories (hyoscine butylbromide or octreotide) and laxatives. Medications were
included if they were prescribed during the admission for MBO and resolution of symptoms, death or
discharge, though those prescribed routinely at the end of life were excluded. Data was collected to
describe referral to palliative care, primary oncologist (named as oncologist 1-17), discharge location
and if known, cause of death.

Survival Analysis



Survival from date of admission to death and at 3-, 6-, 12-month follow-up was examined. The censor
date was 31.8.18.

Statistical Analysis

Medical and nutritional care pathway characteristics were summarized using means (SD), medians (IQR)
and frequencies (percentages). Where appropriate, t-test, Kruskal-Wallis test and Chi-square
respectively were used, to test for any differences between those who were referred and not referred
for PN. Survival was examined with a Cox-regression using a univariate approach to identify risk factors
statistically significantly associated with survival with any key risk factors then used in the multivariable
Cox-regression model. Kaplan-Meier curves and log rank test for equality were used to graphically
present survival of key risk factors. In secondary analyses, the reasons for referral or non-referral for PN
and whether these were appropriate were further examined. In addition, we also conducted sensitivity
analyses examining the non-referral PN group who we speculate ‘may have’ required PN (based on: i)
multiple MBO admissions, ii) ward dietitian querying PN but no discussion stated in medical notes by the
medical team and iii) nil nutritional intake for >7days of their admission) vs. those who were discharged
on HPN. All descriptive statistical analyses were conducted using STATA version 14 [Statacorp Texas
USA] and survival analyses and Kaplan-Meier curves were conducted in R Statistical Software
(Foundation for Statistical Computing, Vienna, Austria).

Ethical Permission

An ethical waiver was provided, by the research and development committee of University College
London Hospital, as this work was considered an audit of clinical practice and registered as an audit.

Results
Patient Population

200 admissions with MBO codes were retrieved from clinical coding. Each admission’s discharge
summary was reviewed to verify that the patient was admitted with MBO. Of these, 128 were excluded
due to the following reasons: adhesional bowel obstruction due to previous surgery, no cancer or no
evidence of bowel obstruction or had an initial admission in 2015 and discharge in 2016, day-case or
A&E admission only. The nutrition team HPN database was cross-checked for any patients who may not
have been identified by coding who had been discharged on HPN with bowel obstruction. This left 72
patients admitted with MBO in 2016 with 117 admissions up till the end of 2017 (Supplementary Figure
1).

Baseline Characteristics of the Patient Cohort

There were 117 admissions from 72 patients with a mean age 63.1 yrs (SD: 13.1yrs) and 79% female.
The primary cancer etiologies included gynaecological and lower-gastrointestinal malignancies, the
remaining 24% had upper gastrointestinal, HPB, urological, haematological, or breast cancers.
Metastases were observed in 83% of all patients, with location of metastases more likely to occur below
(61%) or above and below the diaphragm (19%). Duration of cancer varied from 0 to 33 years (there
were three patients whose primary malignancy was 16—33 years prior to admission with relapsing or
metastasizing disease causing MBO in their admission in 2016) (Table 1).

Table 1. Demographics of the cohort by patient.



Total no. of patients Referred for PN Not referred for PN

Baseline characteristics n=72 n=24 n=48 P-value
Age on admission (yrs), mean(SD) 63.1 (13.1) 60.4 (13.8) 64.5 (12.6) P=0.213
Sex — Female (n, %) 57 (79.2) 17 (70.8) 40 (83.3) P=0218
Primary oncologist at UCLH (n, %) P=0.453

Oncologist 1 19 (26) 9 (38) 10 (21)

Oncologist 2 8 (11) 2 (8) 6 (13)

Oncologist 3 8 (11) 4 (17) 4(8)

Oncologist 4 5(7) 1(4) 4 (8)

Oncologist 5 8 (11) 0 (0) 8(17)

Oncologist 6 4 (6) 2 (8) 2 (4)

(Others <4 patients: Oncologist 7-17, unknown), 20 (28) 6 (25) 14 (29)
Primary malignancy (n, %) P=0.217

Gynaecology 36 (50.0) 9 (37.5) 27 (56.3)

Lower Gl 19 (26.4) 8 (33.3) 11 (22.9)

HPB 3 (42) 0 (0.0) 3 (6.3)

Upper Gl 3(42) 2 (8.3) 1(2.1)

Urology 2 (2.8) 0 (0.0) 2 (4.2)

Haematology 2 (2.8) 1(4.2) 1(.1)

Breast 1(1.4) 0 (0.0) 1(2.1)

Other 6 (8.3) 4 (16.7) 2(4.2)
Time since cancer diagnosis n=71 n=24 n=47 P=0.217
Years 1.31 (0-33.3) 0.91(0-33.3) 1.38 (0.0-16.6)
Months 15.7 (0-400) 11.2 (0-400) 16.4 (0-199.2)
Patients with 2 primary malignancies (n, %) 6 (8.3) 1(4.2) 5 (10.4) P =0.366
Presence of metastases (n, %) - Yes 60 (83.3) 19 (79.2) 41 (85.4) P =0.502
Location of metastases (n, %) P=0.676
Lower diaphragm 44 (61.1) 15 (62.5) 29 (60.4)
Upper diaphragm 2 (2.8) 0 (0.0) 2 (4.2)
Upper and Lower diaphragm 14 (19.4) 4 (16.7) 10 (20.8)
Prior surgery for cancer (n, %) - Yes 32 (44.4) 9 (37.5) 23 (47.9) P =0.402
Prior radiotherapy (n, %) - Yes 17 (23.6) 7 (25.0) 11 (22.9) P =0.844
Prior chemotherapy (n, %) - Yes 52 (72.2) 18 (75.0) 34 (70.8) P=0.710

Values are presented as medians with range (minimum-maximum) in parentheses unless otherwise stated.
P-values denote differences between the two groups referred and not referred for PN, using ttest for parametric variables, Kruskal-Wallis test for non-
parametric variables and Chi2 test for categorical variables.

There were no significant differences in any baseline characteristic by whether patients were referred
for PN. Several Oncologists (Oncologist 1, 3 and 6) had a relatively equal no. of patients they referred
and not referred for PN, while it was more likely for patients under Oncologist 2, 4, and five to not be
referred for PN. Of 69,000 admissions to UCLH with a cancer coding in 2016, the prevalence of MBO was
0.1%.

Medical Care Pathways

In the majority of admissions, a CT scan was performed to diagnose MBO (82% of all admissions),
occurring on the day or day after admission. Overall patients were more likely to present with single
compared to multi-level MBO, and more likely to occur in the small than large bowel with higher

proportion of small MBO in those referred for PN (Table 2).

Table 2. Medical care pathways received during each admission.



Total no. of admissions  Referred for PN Not referred for PN

Medical treatment n=117 n=48 n=69 P-value
Palliative inpatient chemotherapy received during admission (n, %)-Yes 40 (34.2) 23 (47.9) 17 (24.6) P =0.009
No. of inpatient chemotherapy infusions received n=41 n=23 n=18 P=0.012
1(1-6) 1(1-6) 1(1-2)
Time to first inpatient chemotherapy infusion from admission (days) 8 (0-39) 9 (0-39) 7 (1-27) P =0.607
Inpatient Radiotherapy received (n, %) - Yes 1(0.9) 1(2.1) 0 (0.0) P=0.229
Surgeon input received (n, %) - Yes 59 (50.4) 28 (58.3) 31 (44.9) P=0.154
Time to surgeon input from admission (days) n=59 n=28 n=31 P=0.632
1(0-17) 1(0-9) 1(0-17)
Surgery for bowel obstruction (n, %) - Yes 15 (12.8) 11 (22.9) 4 (5.8) P=0.006
Time to surgery from admission (days) 8 (0-45) 11 (1-45) 1(0-1) P =0.007
Referral to Palliative care (n, %) - Yes n=99 n=41 n=>58 P=0.994
48 (48.5) 19 (46.3) 9 (50.0)
Time to palliative care referral from admission (days) n=45 n=18 n=27 P=0.568
4 (0-99) 3 (0-99) 4 (0-34)
Conservative management (n, %) 102 (87.2) 37 (77.1) 65 (94.2) P =0.006
Duodenal stent (n, %) - Yes 1(0.9) 1(2.1) 0 (0.0) P=0.229
Colonic stent (n, %) - Yes 15 (12.8) 2 (4.2) 13 (18.8) P=0.020
Ryles tube inserted (n, %) - Yes n=111 n=48 n=63 P=0.018
51 (45.9) 27 (56.3) 24 (38.1)
Venting gastrostomy discussed (n, %) - Yes n=101 n=43 n=>58 P=0.409
4 (4.0) 3 (7.0 1(1.7)
Venting gastrostomy inserted (n, %) - Yes 1(1.0) 1(2.3) - -
Multi or Single level bowel obstruction (n, %) P=0.454
Multi 45 (38.4) 19 (39.6) 26 (37.7)
Single 56 (47.9) 25 (52.1) 31 (44.9)
Unclear 14 (12.0) 3(6.2) 11 (15.9)
No BO (n, %) 2(1.7) 1(2.1) 1(1.5)
Small or Large bowel obstruction (n, %) P=0.011
Small 67 (57.3) 36 (75.0) 31 (44.9)
Large 21 (17.9) 5(10.4) 16 (23.2)
Small and Large 10 (8.6) 4 (8.3) 6 (8.7)
Unclear 17 (14.5) 2 (4.2) 15 (21.7)
No BO (n, %) 2(1.7) 1(2.1) 1(1.5)
CT scan during or close to admission (n, %) P=0.207
Yes 96 (82.1) 43 (89.6) 53 (76.8)
No 9(7.7) 2 (4.2) 7 (10.1)
No-other scan 12 (10.2) 3 (6.2) 9 (13.0)
Time to 1°° CT scan (days) 0 (—32-44) 1 (—32-36) 0 (—14-44) P=0.343

Values are presented as medians with range (minimum-maximum) in parentheses unless otherwise stated.
P-values denote differences between the two groups referred and not referred for PN, using t-test for parametric variables, Kruskal-Wallis test for non-
parametric variables and Chi® test for categorical variables.

Up to 72% patients were likely to have had some form of prior cancer treatment; prior chemotherapy
was more likely to be used then surgery or radiotherapy. With regards to care pathways during the
inpatient stay, patients who were referred for PN were more likely to receive palliative chemotherapy
then those who were not (P = 0.009, 47.9% vs. 24.6%, respectively). The median number of inpatient
chemotherapy infusions received were 1 (range: 1-6) in those referred and 1-2 in those not referred for
PN. Similarly, those who were referred for PN were more likely to receive surgery for bowel obstruction
than those not referred for PN (P = 0.006, 22.9% vs. 5.8%, respectively). There was no difference in
referral to palliative care by PN referral group. Those not referred for PN were more likely to be treated
conservatively, and less likely to have colonic stent insertion than those referred for PN likely indicating
that the colonic stent would resolve the MBO, hence patients not requiring PN.

Supplementary Table 1 shows the levels of routine biochemistry measurements on admission and
recent cancer markers. There were no statistically significant differences in biochemistry by PN referral
group (except for urea), including modified Glasgow prognostic score. Overall, amongst all admissions,
most patients presented with a high CRP (median 53.4 mmol) and borderline low albumin (median

36 mmol/L), resulting in approximately 85% of the patient sample in mGPS scores 2 or 3 (44.8% mGPS
score 2 and 39.6% mGPS score 3). The cancer markers were measured in smaller proportions of the
cohort, and where measured varied significantly by patient (eg., Ca-125 range: 9-16, 813 klU/L).

Nutritional Care Pathways

Table 3 presents nutritional care received during each admission. If PN was discussed at MDT (22.2% vs.
4.8%, P =0.020) or a patient had dietetic contact, they were more likely to be in the referred vs. not
referred for PN group (93.8% vs. 40.6%). Patients who were referred for PN were assessed by the
nutrition team on average on the day of referral (range: 0—-6days).



Table 3. Nutritional care pathways received during each admission.

Total no. of admissions Referred for PN Not referred for PN
Nutritional treatment n=117 n=48 n=69 P-value
PN discussed at MDT (n, %) - Yes n=108 n=45 n=63 P=0.020
13 (12.0) 10 (22.2) 3 (4.8
Time to MDT from admission (days) n=13 n=10 n=3 P=0.865
4 (—1-18) 3 (—1-18) 4 (1-16)
Response time referral to assessment by nutrition team (days) n=49 n=48 n=0 -
0 (0-6) 0 (0-6) 0 (0-0)
Time from admission to nutrition team referral (days) n=48 n=48 n=0 -
4 (0-37) 4 (0-37) 0 (0-0)
Reasons for no PN (n, %) - - -
E+D 14 (20.3)
Not stated 13 (18.8)
No medical notes 11 (15.9)
BO resolved 8 (11.6)
EOL 7 (10.1)
Stented 4 (5.8)
Conservative management 3 (4.4)
Fast track discharge 3 (44)
Clinical deterioration 2 (2.9
Discharged after 1day 1(1.5)
Has enteral access 1(1.5)
Intermittent POI 1(1.5)
Medical team did not think PN appropriate 1(1.5)
Reasons for any delays in PN (n, %)
No delays 23 (47.9)
No medical notes 3(6.3)
Reasons not stated/not thought about 4 (83)
Not managing enough orally (partial BO) 1(2.1)
Advised to trial ONS/ENS first 2 (4.2)
Cannot reach team 1(2.1)
Initially treating BO conservatively 5 (10.4)
Line issue 6 (12.5)
Referred after CT results 1(2.1)
Sepsis 1(2.1)
Patient declined 1(2.1)
PN received n=44
Duration of inpatient PN (days) - 14.5 - -
(0-114)
Reason for stopping inpatient PN (n, %)
E+D 12 (25.0)
HPN 20 (41.7)
EOL 6 (12.5)
Transfer to another hospital 2 (42)
Line infection 2 (42)
Pt wishes to go to home country 1(2.1)
Acute deterioration 1(2.1)
N/A (patients referred but not started on PN) 4 (83)
Location of discharge (n, %) P=0423
Home 81 (69.2) 33 (68.8) 48 (69.6)
Hospice 17 (14.5) 6 (12.5) 11 (15.9)
Nursing/care home 2(1.8) 1(2.1) 1(1.5)
Other Hospital 4 (3.4) 3 (6.3) 1(1.5)
Other Country 1(0.9) 1(2.1) 0 (0.0)
RIP 12 (10.3) 4 (8.3) 8 (11.6)

Values are presented as medians with range (minimum-maximum) in parentheses unless otherwise stated.
P-values denote differences between the two groups referred and not referred for PN, using Kruskal-Wallis test for non-parametric variables and Chi2 test
for categorical variables.

Four patients who were referred for PN did not start PN for the following reasons: patient declined,
nutrition team advised on a trial oral/enteral nutrition first, nutrition team advised management of high
output stoma, and patient was stented. For the non-referred PN group, the main reasons for not being
referred for PN included: patients were eating and drinking (20.3%), BO resolved (11.6%), or patients
were end of life (10.1%). In 18.8% no reason was stated in the medical notes, and medical notes were
not available in 15.9% of admissions.

For the 44 admissions where patients received PN the median duration of PN in hospital was 14.5 day
(range: 0-114 day). Delays in referrals for PN included: initially treating BO conservatively (10.4%),
central venous catheter issues (12.5%) which mainly related to organizing access for PN, no reasons
stated for delays (8.3%). The main reasons for stopping inpatient PN included patients started eating
and drinking (ie., BO resolved) (25.0%), patients went home on PN (41.7%), or patients were end of life
(12.5%). Patients who were referred for PN were most likely to be discharged home or to a hospice.



Anthropometric measures and screening tool scores conducted at each admission are presented in
Table 4. All patients presented at high risk of malnutrition with a median nutritional screening score of
8. Median time for nutritional screening tool to be conducted was within 24 hrs of admission. There
were no significant differences in anthropometric measures by PN referral groups and most patients had
a normal BMI (21 kg/m2, normal range in adults: 18.5-24.9 kg/m2). However, the median percentage
weight loss in the preceding 3—6months was 7%. In addition, weight at 0-3month and 4-6month follow-
up were similar by PN referral groups.

Table 4. Dietetic input and anthropometric measures during each admission.

Total no. of admissions Referred for PN Not referred for PN
Nutritional treatment n=117 n=48 n=69 P-value
Dietetic input received (n, %) - Yes 73 (62.4) 45 (93.8) 28 (40.6) P=0.000
Time to dietetic input from admission (days) 5(0-43) 4 (0-40) 7 (0-43) P=10.008
Ward dietetic input received (n, %) - Yes 32 (43.8) 4 (100.0) 28 (40.6) P=0.020
NST score (n, %) n=2_88 n=39 n=49 P=0.288
8 (0-16) 9 (0-15) 8 (0-16)
Time to NST score from admission (days) n=2_88 n=39 n=49 P=0.503
0 (0-17) 1(0-17) 0 (0-5)
Usual Weight (kg) n=95 n =46 n=49 P=0.549
59 58.9 59
(41.8-108) (45-93.2) (41.8-108)
Usual BMI (kg/m?) n=96 n=47 n=49 P=0.642
23.0 228 230
(15.5-40.6) (15.5-33.7) (15.9-40.6)
Weight at bowel obstructive episode (kg) n=105 n =47 n=>58 P=0.145
54.9 53.9 57
(38-100) (41.8-89) (38-100)
BMI at bowel obstructive episode (kg/mz) n=104 n=47 n=57 P=0.295
21.1 21.0 212
(14.8-34.9) (15.0-32.6) (14.8-34.9)
Percentage weight loss from usual weight (%) n=94 n =46 n=48 P=10.907
-7.1 -7.0 -71
(—45.5-26.2) (—25.8-14.3) (—45.5-26.2)
Weight at 0-3month follow-up (kg) n=60 n=31 n=29 P=0.122
54.6 54,0 55.0
(39.9-84.1) (39.9-82.8) (44.6-84.1)
Weight at 4-6month follow-up (kg) n=39 n=22 n=17 P=0.766
55.8 55.7 55.8
(38.7-87.3) (38.7-85.4) (44.5-87.3)

Values are presented as medians with range (minimum-maximum) in parentheses unless otherwise stated.
P-values denote differences between the two groups referred and not referred for PN, using Kruskal-Wallis test for non-parametric variables and Chi2 test
for categorical variables.

Sensitivity Analyses

In sensitivity analyses (Table 5), we examined the non-referral PN group further to ascertain if there
were any reasons patients should have been referred for PN. Of the 69 admissions where there was no
referral for PN, we selected 46 admissions where no PN was received throughout the entire study
period, we then selected the following patients: 16 admissions from 10 patients in which it was
speculated patients should have been referred for PN. We examined the characteristics patients whom
we speculate ‘may have’ required PN vs. those who were discharged on HPN (10 vs. 10 patients,
respectively), presented in Table 5. Overall, most characteristics did not differ between the required PN
and HPN groups except for prior radiotherapy which was more likely to occur in the HPN group. There
were some non-statistically significant trends such as those in the HPN group were more likely to be
younger, have surgery for their cancer, and a higher weight at 4—-6month follow-up.

Table 5. Characteristics of patients for which PN may have been appropriate but were not referred for
PN vs. patients who discharged on home PN.



Patients who may have required PN

Patients discharged on HPN

n=10 n=10 P-value
Age (yrs), mean (SD) 63.2 (14.0) 55.3 (13.9) P=0.223
Sex — Female (n, %) 9 (90.0) 8 (80.0) P=0.531
Primary oncologist at UCLH, (n, %) P=0.437
Oncologist 1 2 (20.0) 4 (40.0)
Oncologist 2 1 (10.0) 0 (0.0)
Oncologist 3 1 (10.0) 2 (20.0)
Oncologist 4 3 (30.0) 1 (10.0)
Oncologist 5 0 (0.0) 1 (10.0)
(Others <4 patients: Oncologist 6-17, unknown), 3 (30.0) 2 (20.0)
Primary malignancy (n, %) P=0.451
Gynaecological 6 (60.0) 5 (50.0)
Gastrointestinal 3 (30.0) 5 (50.0)
Other 1 (10.0) 0 (0.0
Stage of Cancer (n, %) P=0.141
1 0 (0.0) 0 (0.0
2 0 (0.0 3 (30.0)
3 3 (37.5) 1 (10.0)
4 5 (62.5) 6 (60.0)
Presence of metastases (n, %) -Yes 9 (90.0) 10 (100) P=0.305
Location of metastases (n, %) P=0.506
Upper diaphragm 1 (10.0) 0 (0.0)
Lower diaphragm 5 (50.0) 7 (70.0)
Upper and Lower diaphragm 3 (30.0) 3 (30.0)
Inpatient chemo received (n, %) -Yes 5 (50.0) 5 (50.0) P=1.000
Surgery for cancer (pre or during admission), (n, %) -Yes 3 (30.0) 7 (70.0) P=0.074
Surgery for BO during admission (n, %) -Yes 0 (0.0) 2 (20.0) P=0.136
Prior Radiotherapy (n, %) -Yes 0 (0.0) 4 (40.0) P=0.025
Conservative management (n, %) -Yes 10 (100.0) 8 (80.0) P=0.136
NST score (median, range) 9 (3-12) 7 (0-14)—n=8 P=0.346
Usual weight (kg) n=38 P=0.722
58 (44-86) 58 (51-93)
Usual BMI (kg/m?) n=8 P=0.722
22.7 (17.6-36.7) 22.1 (17.0-33.7)
Weight at BO episode (kg) n=9 P=0.807
52 (38-100) 52 (43-87)
BMI at BO episode (kg/mz) 21.2 (14.8-32.7) 19.5 (15.9-32.6)—n=9 P=0.568
Weight at 0-3 month follow-up (kg) n==6 n=38 P=0.519
55.8 (44.6-79.3) 53.2 (41.8-82.8)
Weight at 4-6month follow-up (kg) n=2 n=38 P=0.296
51.6 (47.4-55.8) 55.7 (47.5-76.9)
% weight loss at BO episode n=38 n=9 P=0.773
—10.2 (—33.3--0.5) —84 (—21.0--33)
% weight loss at 3month follow-up n=6 n=8 P=0.070
2 (—0.3-8) —1.3 (—=5.9-9)
% weight loss at 6month follow-up n=2 n=7 P=0.770
2.2 (—1.2-5.6) 4.5 (—6.6-13.6)
Dietetic input - (n, %)-Yes 6 (60.0) 7 (70.0) P=0.639
PN discussed at MDT - (n, %)-Yes 0 (0.0) 1(10.0) P=0.305
mGPS (n, %) P=0.244
1 1(12.5) 7 (87.5)
2 4 (50.0) 1(12.5)
3 3 (37.5) 0 (0.0
KPS (n, %) n==6 n=10 P=0.355
65 (60-70) 60 (50-70)
Length of stay (days) 10 (5-64) 20 (6-66) P=0.597
Median no. of admissions 1.5 (1-3) 2 (1-6) P =0.082
Survival (days) 91 (26-222) 323 (86-394) P =0.002

Values are presented as medians with range (minimum-maximum) in parentheses unless otherwise stated.

P-values denote differences between the two groups referred and not referred for PN, using Kruskal-Wallis test for non-parametric variables and Chi2 test

for categorical variables.
Symptom Control

Table 6 presents medications that were prescribed during each admission for the control of BO

symptoms. When the palliative care team was involved, it provided advice regarding symptom control.

Table 6. Symptom control (medications prescribed during admission) by referral for PN and palliative

care.



Total number of Referred Not referred Referred to Not referred to

Medication prescribed admissions for PN for PN palliative care palliative care
(n, %) n=117 n=48 n=69 P-value n=48 n=>51 P-value
High dose steroids 47 (40.2) 20 (41.7) 27 (39.1) 0.783 26 (54.2) 13 (25.5) 0.004

(dexamethasone >7mg)
Anti-emetics

Parenteral anti-emetics — Yes 108 (92.3) 45 (93.8) 63 (91.3) 0.625 47 (97.2) 46 (90.2) 0.108
Cyclizine - Yes 70 (59.8) 26 (54.2) 44 (63.8) 0.297 36 (75.0) 26 (51.0) 0.014
Ondansetron - Yes 63 (53.9) 32 (66.7) 31 (44.9) 0.020 28 (58.3) 25 (49.0) 0.353
Levomepromazine - Yes 49 (41.9) 21 (43.8) 28 (40.6) 0.732 28 (58.3) 13 (25.5) 0.001
Metoclopramide - Yes 36 (30.8) 14 (29.2) 22 (31.9) 0.754 16 (33.3) 14 (27.5) 0.524
Number of anti-emetics 0.081 <0.0001
0 9 (7.7) 3 (6.3) 6 (8.7) 1(2.1) 5(9.8)
1 38 (32.5) 13 (27.1) 25(36.2) 14 (29.2) 19 (37.3)
2 36 (30.8) 16 (33.3) 20 (29.0) 10 (20.8) 22 (43.1)
3 28 (23.9) 16 (33.3) 12 (17.4) 18 (37.5) 5(9.8)
4 6 (5.1) 0 (0.0) 6 (8.7) 5(10.4) 0 (0.0)
Analgesics
Parenteral opioids — Yes 78 (66.7) 33 (68.8) 45 (65.2) 0.690 43 (89.6) 25 (49.0) <0.0001
Morphine sulfate — Yes 54 (46.2) 22 (45.8) 32 (46.4) 0.954 31 (64.6) 19 (37.3) 0.007
Oxycodone - Yes 29 (24.8) 13 (27.1) 16 (23.2) 0.631 19 (39.6) 5(9.8) 0.001
Fentanyl patch - Yes 19 (16.2) 13 (27.1) 6 (8.7) 0.008 11 (22.9) 5(9.8) 0.076
Diamorphine - Yes 2(1.7) 2 (42) 0 (0.0) 0.087 2(42) 0 (0.0) 0.141
Alfentanil — Yes 2(1.7) 1(2.7) 1(1.5) 0.795 2 (42) 0 (0.0) 0.141
Number of opioids 0.067 5(10.4) 26 (51.0) <0.0001
0 39 (33.3) 15 (31.2) 24 (34.8) 24 (50.0) 21 (41.2)
1 53 (45.3) 18 (37.5) 35 (50.7) 16 (333) 4 (7.8)
2 22 (18.8) 12 (25.0) 10 (14.5) 3 (6.3)
3 3 (2.6) 3 (6.3) 0 (0.0
Oral Opioid - Yes 20 (17.1) 8 (16.7) 12 (17.4) 0.918 2 (4.2) 15 (29.4) 0.001
Parenteral paracetamol - Yes 22 (18.8) 11 (22.9) 11 (15.9) 0.342 3 (6.3) 15 (29.4) 0.003
Oral paracetamol - Yes 24 (20.5) 9 (18.8) 15 (21.7) 0.694 3 (6.3) 17 (33.3) 0.001
Laxatives
Laxatives — Yes 79 (67.5) 30 (62.5) 49 (71.0) 0.333 32 (66.7) 36 (70.6) 0.674
Phosphate enema - Yes 26 (22.2) 10 (20.8) 16 (23.2) 0.763 8 (16.7) 13 (25.5) 0.283
Movicol - Yes 36 (30.8) 9 (18.8) 27 (39.1) 0.019 18 (37.5) 12 (23.5) 0.131
Glycerine suppository — Yes 30 (25.6) 15 (31.3) 15 (21.7) 0.247 10 (20.8) 14 (27.5) 0.443
Sodium docusate — Yes 32 (27.4) 14 (29.2) 18 (26.1) 0.713 18 (37.5) 8 (15.7) 0.014
Lactulose - Yes 21 (18.0) 7 (14.6) 14 (20.3) 0.429 7 (14.6) 11 (21.6) 0.368
Senna - Yes 28 (23.9) 9 (18.8) 19 (27.5) 0.273 12 (25.0) 11 (21.6) 0.686
Microlette enema - Yes 2(1.7) 1(2.7) 1(1.5) 0.795 2 (42) 0 (0.0) 0.141
Arachis oil enema - Yes 1(0.9) 1(2.1) 0 (0.0) 0.229 1(2.1) 0 (0.0) 0.300
Anti-secretories
Parenteral anti-secretories — Yes 28 (23.9) 14 (29.2) 14 (20.3) 0.268 20 (41.7) 4 (7.8) <0.0001
Hyoscine butylbromide - Yes 26 (22.2) 12 (25.0) 14 (20.3) 0.547 18 (37.5) 4 (7.8) <0.0001
Octreotide - Yes 6 (5.1) 6 (12.5) 0 (0.0 0.003 6 (12.5) 0 (0.0) 0.005
Combination - Yes 4 (34) 4 (8.3) 0 (0.0) 0.015 4 (8.3) 0 (0.0) 0.035

Values are presented as frequencies with proportions in parentheses unless otherwise stated.
P-values denote differences between the two groups referred and not referred for PN, using Kruskal-Wallis test for non-parametric variables and Chi2 test
for categorical variables.

High dose dexamethasone was prescribed in 40.2% patients with 8 mg median dose (range 8-16mg).
66.7% patients were prescribed one or more parenteral opioids. The most common opioids prescribed
were morphine sulfate (46.2%) and oxycodone (24.8%). 92.3% patients were prescribed parenteral anti-
emetics. Of these 64.8% used combination therapy. The most frequently prescribed anti-emetics were
cyclizine (59.8%) and ondansetron (53.9%). Laxatives were used in 67.5% patients, most commonly
movicol (30.8%) and sodium docusate (27.4%). Injectable anti-secretories were used in 28 (23.9%)
patients. The types of parenteral anti-secretories prescribed were hyoscine butylbromide, octreotide, or
a combination of both.

There were no significant differences in prescribing between PN group, other than in use of
ondansetron (p = 0.02), and fentanyl patches (p = 0.008), which were associated with referral, and
movicol, which was associated with non-referral (p = 0.019).

Referral to palliative care was associated with significant differences however. In total 48.5% of patients
were referred to palliative care. Use of high dose steroids (p = 0.004), parenteral cyclizine (p =0.014) and
levomepromazine (p = 0.001), parenteral opioids (p < 0.0001), sodium docusate (p = 0.014) and
parenteral anti-secretories (p < 0.0001) were all associated with referral to palliative care. In addition,
referral to palliative care was associated with greater number of anti-emetics and parenteral opioids

(p <0.0001). Similarly, whether patients were conservatively managed or not was associated with higher
use of levomepromazine (conservatively managed vs. not: 46% vs. 13%, P = 0.016), oxycodone (28% vs.



0%, P =0.017); sodium docusate (31% vs. 0%, P =0.011); and senna (27% vs.0%, P = 0.02)
(Supplementary Table 2).

Length of Stay and Readmissions

Median length of stay was 13 days, with greater length of stay in those referred for PN than those who
were not (28 vs. 9 day, P =0.0001). The median number of readmissions was 1 (range: 1-12) andthere
was no pattern as to whether readmissions were related to BO-, oncology-, or nutrition- reasons.
Median number of ITU admissions was 0. Due to lack of data, we could not determine the place of death
as there was missing data in approximately a third of the cohort. There were no re-admissions due to
PN-related complications when using strict criteria.

Survival

Median (range) survival for this cohort of patients was: 20 (5.9-65.1) weeks (4.7 (1.4-15.2) months)
from admission to death or censor date (Figure 1). In univariate analyses, more than one inpatient
admission was associated with a statistically significant improved survival (HR, 95%Cl: 0.46 (0.26—0.82),
P =0.008), whilst chemotherapy treatment (pre or during admission) was associated with a reduced
survival (2.74, 1.22-6.16, P =0.015) (Table 7, Figure 2). In addition, there was a survival advantage in
those in the HPN group vs. those who may have required PN group (323 vs. 91 day, respectively

P =0.0021) (Figure 3). There was no statistically significant association for other key factors
(Supplementary Figures 2-8).

Figure 1. Kaplan Meier Curve for overall survival for patients with Malignant Bowel Obstruction.
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Figure 2. Kaplan Meier Curve by chemotherapy treatment for patients with Malignant Bowel
Obstruction.
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Figure 3. Kaplan Meier Curve by whether Malignant Bowel Obstruction patients ‘may have’ required PN
vs. Patients who were discharged on home PN.
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Table 7. Univariate analysis of key factors and their association with survival.



Median survival (IQR)

Variable (days) Hazard ratio (95% Cl) P-Value
Sex

Female 109 (36-410) Ref.

Male 232 (140-641) 0.58 (0.30-1.12) 0.107
Age

< 50 years old 271 (140-568) Ref.

> 50 years old 109 (36-394) 1.61 (0.82-3.18) 0.170
Admission category

1 admission 67 (27-296) Ref.

>1 admission 366 (229-499) 0.46 (0.26-0.82) 0.008
Cancer diagnosis

Gynaecological 100 (27-366) Ref.

Gastrointestinal 222 (109-491) 0.70 (0.40-1.24) 0.221

Other 75 (36-641) 0.72 (0.32-1.63) 0.428
Radiotherapy treatment

No 140 (52-473) Ref.

Yes 115 (21-394) 1.11 (0.62-2.00) 0.726
Chemotherapy treatment

No 491 (40-695) Ref.

Yes 117 (41-393) 2.74 (1.22-6.16) 0.015
Surgery for cancer

No 109 (41-456) Ref.

Yes 222 (400-491) 0.90 (0.54-1.50) 0.686
Location of bowel obstruction

Small 117 (57-410) Ref.

Large 232 (41-499) 0.90 (0.46-1.74) 0.752

Small and Large 75 (21-222) 1.41 (0.59-3.38) 0.437

Unclear 366 (19-473) 1.01 (0.47-2.19) 0.979
Type of bowel obstruction

Multi 64 (26-229) Ref.

Single 222 (57-491) 0.70 (0.40-1.24) 0.222

Unclear 366 (64-544) 0.76 (0.34-1.68) 0.490
Inpatient PN received

No 126 (36-495) Ref.

Yes 140 (75-393) 1.19 (0.68-2.08) 0.543
HPN received

No 115 (36-491) Ref.

Yes 282 (150-394) 0.98 (0.49-1.96) 0.956
GPS

Score 0 117 (27-456) Ref.

Score 1 229 (64-394) 1.03 (0.44-2.41) 0.953

Score 2 80 (26-495) 0.96 (0.40-2.29) 0.927
NST score on admission

Low malnutrition risk 0-2 296 (67-641) Ref.

Moderate malnutrition risk 3-6 222 (52-456) 1.27 (0.47-3.44) 0.633

High malnutrition risk> 7 100 (35-232) 2.26 (0.98-5.20) 0.055
Weight loss on admission (kg) 0.99 (0.97-1.02) 0.548
Weight loss on admission (kg)

<5% 126 (20-416) Ref.

>5% 140 (64-394) 0.87 (0.47-1.64) 0.673
BMI on admission (kg/m?) 1.02 (0.96-1.08) 0.527
BMI on admission (kg/m?)

<185 232 (67-394) Ref.

>18.5 117 (41-456) 0.81 (0.41-1.59) 0.545
C-Reactive Protein (mg/L) 1.00 (1.00-1.01) 0.063
Albumin (g/L) 0.99 (0.96-1.03) 0.731
White cell count (x10%/L) 1.00 (0.99-1.01) 0.748
Hemoglobin (g/L) 0.99 (0.98-1.01) 0.264
Sodium (mmol/L) 0.95 (0.89-1.00) 0.060
Potassium (mmol/L) 0.81 (0.47-1.40) 0.448
Urea (mmol/L) 1.03 (0.98-1.09) 0.240
Creatinine (mmol/L) 1.00 (0.99-1.01) 0.867
Magnesium (mmol/L) 0.35 (0.03-4.54) 0423
Phosphate (mmol/L) 0.88 (0.31-2.52) 0.806
Adjusted calcium (mmol/L) 0.97 (0.04-23.9) 0.984
Ca 125 (kIU/L) 1.00 (1.00-1.00) 0.941

Values are presented as median survival (interquartile range in parentheses) and unadjusted hazard ratios (95%Cl in
parentheses) for each key factor.

Discussion

Summary of Key Findings



This is the first study to examine care pathways of MBO patients by PN referral to the Nutrition Team.
This MBO cohort was characterized by middle-aged women, who were more likely to have
gynaecological or lower gastrointestinal primary malignancies with sub-diaphragmatical spread. Patients
who were referred for PN were more likely to receive palliative chemotherapy and surgery for BO
compared to those who were not referred. There were no differences in mGPS, NST score, or weight
loss at admission for MBO in determining which patients were referred or not referred for PN. If
patients were seen by a Dietitian or PN was discussed at MDT they were more likely to be referred for
PN. In 16 MBO admissions (from 10 patients), the reasons for non-referral to the Nutrition team were
unclear. We feel some of these patients ‘may have’ required PN due to: multiple admissions with BO,
patients nil by mouth for more than 7 day and the ward dietitian querying the need for PN. Not all
referred patients were started on PN based on assessment of indication/patient’s wishes. There was a
survival advantage in patients discharged on HPN vs. those who we speculate ‘may have’ required PN.
There was a difference in symptom(s) control prescribing by whether a patient had been referred to
palliative care, but not by referral to the nutrition team. Finally, increased length of stay was associated
with those who were referred and received PN.

Inpatient Parenteral Nutrition

An important finding for patients who were referred for PN was that they were more likely to have PN
discussed at the multidisciplinary meeting and/or have dietetic contact. This highlights the need for a
standardized pathway for MBO patients in an MDT environment, which would incorporate nutrition into
cancer management plans and facilitate open discussions around the risks vs. benefits of PN for the
patient.

Additionally, in some cases it was unclear why patients were not referred for PN. There are strong (level
3) recommendations from ESPEN that state, in cancer patients, when oral and enteral routes have been
exhausted, PN should be offered (22). While the general medical council provide guidance that artificial
nutrition may be inappropriate toward the end of life, this can often extend to patients who are not
amenable for further cancer treatment but have prognosis of >3months. Several guidelines suggest that
PN and HPN in the advanced cancer stage should be chosen on several criteria, albeit with nuances,
involving the patient and wider MDT in the decision making (22, 23). A key finding of our study was a
trend for some patients under the care of certain oncologists to be referred for PN. While the latter
finding may be due to the retrospective nature of the study and missing information in some cases, it
does reinforce the need for standardized pathways for the management of MBO, to ensure every
patient has the same access to treatment and support, when appropriate. For the 16 admissions (10
patients) that were not referred and it was speculated that they ‘may have’ required PN, we found that
they tended to be under the care of certain oncologists (1, 2, and 4), were more likely to be female and
have a gynaecological primary malignancy with metastases. These patients were likely to present with a
moderate malnutrition risk, the majority were likely to be seen by a dietitian but did not have PN
discussed at their MDT.

Unlike previous studies we could not identify traditional risk factors of survival such as albumin, mGPS,
or KPS in our cohort (24-27). However, we did find that receiving chemotherapy as an inpatient was
associated with poorer survival, which likely reflects disease severity. Higher malnutrition screening
score on admission was also associated with poorer survival in our study. Malnutrition has been found
to predict poor survival in advanced cancer patients (28), further highlighting the need that malnutrition
should be assessed and treated earlier (29). It should be noted that a longer length of stay was observed
for patients who received PN in our cohort suggesting that an earlier referral and a standardized
pathway is needed to accelerate the safe set-up of HPN. Positively we did not observe any readmissions
related to PN complications. We found no differences in routine admission biochemical markers,
including the mGPS score by PN referral group, suggesting that most MBO patients present similarly
with regards to biochemical markers, regardless of their need for PN. Most patients had a mGPS of 1 or



two on admission suggesting poor prognosis which is evident in the relatively short survival of our MBO
cohort.

Symptom Control and Medical Management

MBO was managed through a variety of pathways which likely reflects the clinical heterogeneity within
the MBO cohort.

50% patients were referred and seen by the surgical team, presumably where there was thought to be
scope for surgical intervention or more urgent complications. Surgery, either open or laparoscopic, is
usually reserved for patients with one level of obstruction, or small volume of disease, who are fit for
such procedure. Stenting is recommended for patients in whom a radiologically diagnosed and
endoscopically targetable lesion is identified (30). There is currently limited strong evidence on which
surgical practice is based (14), and this patient-type are often not fit for either surgery or stenting (30).
Thus unsurprisingly conservative management for MBO amongst the cohort was more common with
over 80% of the cohort being managed conservatively (without open surgery) with ryles tube, high dose
steroids, and/or symptom(s) control medications.

In this study, symptom control was managed by the primary (oncology or surgical) team with/without
support from palliative care. While there were no differences in the proportion of patients referred to
palliative care by PN referral group, only 48.5% of patients were referred to palliative care in total. This
may be concerning, given that the literature suggests that, just as nutritional care should be provided
earlier in the cancer course, so too should palliative care. Studies have shown that earlier palliative care
input is associated with improved quality of life, through symptom control, holistic needs assessment,
identification of deteriorating condition and timely planning of care (31, 32).

No standardized UK guidelines for the pharmacological management of MBO exist, which has also been
observed in other countries (33). However, various local guidelines are available, which focus on the
importance of parenteral administration routes for antiemetics and opioid analgesics, and the use of
parenteral anti-secretories for the management of high volume vomits (34). A Cochrane review
examining the use of high dose steroids for MBO management suggested a trend toward resolution of
MBO when using high dose steroids (35). The literature guides palliative care practice generally and may
explain why referral to palliative care was associated with the parenteral use of opioids, steroids and
anti-secretories. The use of specific anti-emetics and laxatives depend on whether the obstruction is
partial or complete and may explain why there were fewer associations with individual medications for
these groups.

This study showed a lack of consistency in pharmacological management of the symptoms of bowel
obstruction. Standardized, evidence-based guidelines would help unify care for all and optimize
symptom management and quality of life.

Strengths and Limitations

This is the first study to examine medical and nutritional care pathways in patients with MBO. We have
comprehensively looked at a range of factors to allow us to characterize this specific patient cohort. In
addition, this study has 1 year follow-up data. We fill an important research gap by examining
characteristics and survival in patients who are not referred for PN support.

The retrospective nature of this cohort did not allow 100% of data collection due to missing data. In
Phase Il we plan to overcome this limitation by collecting data prospectively. The small sample size of
this study led to a reduced power to detect significant associations. We are currently in Phases II/Ill of
our research strategy to examine this data nationally, which will increase the sample size and provide
stronger study findings. We found a prevalence of MBO much lower than that previously reported and



this is likely to be an underestimate, as coding for MBO is the function of the physician who is allocating
the codes to a patients’ inpatient discharge summary. Furthermore, patients may present with MBO
earlier in the advanced cancer stage which may be incorrectly misclassified, eg., as ‘constipation’.

Conclusion

All patients with MBO presented with high risk of malnutrition on admission and less than half were
referred to the Nutrition team. Interestingly, patients who received a dietetic review and/or when PN
was discussed at MDT, were more likely to be referred for PN. It was unclear in some cases why patients
were not referred for PN. There was a trend for PN referral/non-referral by some oncologists.

Weight at follow-up were similar by PN referral groups, suggesting that PN attenuated the weight loss
that potentially would have occurred had they not received PN. We could not identify any pattern in
admission biochemical markers by PN referral group suggesting we may need to use other factors to
identify patients who are not referred but require PN. Symptom control varied within this MBO cohort
highlighting the need for standardized protocol of MBO management and referral to palliative care.
Lastly, receiving PN did increase length of stay suggesting that earlier discussion and referral to the
nutrition team should be sought. Survival was significantly longer in patients discharged on HPN vs.
those who ‘may have’ required PN.

Timing of referral and integration of nutritional care at MDT is crucial to ensure that the variation in
management of MBO is overcome. Further research in larger settings and quality of life factors is
required and clear guidelines are required for MBO management avoid variation and ensure equality in
access to PN when appropriate.
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