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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 GI cancers (5–51% in ovarian cancer and 10–28% in GI 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 (≥50%) (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 I 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 II and III 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, albumin, 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. 
 



 
 
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. 
 



 
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 kIU/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. 
 

 
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. 
 

 
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. 
 



 
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. 
 



 
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%CI: 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. 
 



 
Figure 2. Kaplan Meier Curve by chemotherapy treatment for patients with Malignant Bowel 
Obstruction. 
 



 
Figure 3. Kaplan Meier Curve by whether Malignant Bowel Obstruction patients ‘may have’ required PN 
vs. Patients who were discharged on home PN. 
 



 
Table 7. Univariate analysis of key factors and their association with survival. 
 



 
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 II 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/III 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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