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ABSTRACT  
 

The use of home parenteral nutrition (HPN) in patients with incurable cancer remains 

controversial with significant variation worldwide. We aimed to systematically evaluate the 

literature from 1960 to 2018 examining the use of HPN in advanced cancer patients for all 

intestinal failure indications and assess the potential benefits/burdens of HPN in this cohort of 

patients. The primary end point was survival and secondary end points were quality of life and 

nutritional/performance status. Meta-analysis was performed with a random effects model, 

where suitable. Of 493 studies retrieved, 22 met the quality inclusion criteria. Studies were 

mainly conducted in Western countries (Italy, USA, Canada, Germany), including a total of 

3564 patients (mean age 57.8 years). Mean duration for HPN was 5.0 months. Mean overall 

survival was 7.3 months. Patients with improved performance status survived for longer on 

HPN. Quality of life was sparsely reported though there was no observed negative impact of 

PN. HPN-related complications were reported in eight studies only and were mainly catheter-

related blood stream infections. In conclusion, HPN is used for several indications in advanced 

cancer, though there is significant heterogeneity of results. Disparities in geographical 

distribution of the studies may reflect variation in accessing HPN.  
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INTRODUCTION 
 

Cancer is the second leading cause of death globally, with an estimated 18.1 million new cases, 

9.6 million deaths in 2018 and a global economic cost of $1.16 trillion per annum (1, 2). 

Advanced cancer is commonly defined as a tumour that has spread to other sites in the body 

that usually cannot be cured or controlled with treatment (3). Cancer disrupts intrinsic 

mechanisms for cellular growth and regeneration; as cancer progresses these effects may 

become notable through the development of symptoms such as weight loss, fatigue and 

diminished appetite which ultimately will be detrimental for nutritional status and lead to 

cachexia (4-6). Cachexia is a complex metabolic syndrome characterised by loss of muscle 

mass (sarcopenia), regardless of fat mass/loss and therefore represents a different metabolic 

process than simple starvation or body compositional changes related to age (7). Cachexia is 

observed in up to 80% of patients with gastrointestinal or head and neck cancers (8).  

Intestinal failure is defined as the reduction of gut function below the minimum necessary for 

the absorption of macronutrients and/or water and electrolytes, such that intravenous 

supplementation is required to maintain health and/or growth (9, 10). Malignant mechanical 

bowel obstruction due to peritoneal metastases is the most common cause of intestinal failure 

in cancer patients, however, other indications may occur in clinical practice such as: 

dysmotility, peristaltic failure (ileus), fistula formation, high stoma output and reduced 

absorptive mucosal surface due to short or diseased bowel post-surgery or during/after 

chemotherapy or as a consequence of radiation enteropathy.  

As treatments continue to evolve, patients are increasingly able to survive for longer with a 

cancer diagnosis. In turn, malnutrition impairs the body’s ability to withstand anti-cancer 

therapies such as chemo/radiotherapy or surgery (11). In the context of malignant intestinal 

failure (in patients with cancer), current guidelines recommend that home parenteral nutrition 

(HPN) is indicated when expected survival is greater than 2-3 months; parenteral nutrition (PN) 

is expected to stabilise or improve performance status and / or quality of life; with the provision 

that the patient desires it (10, 12, 13). Once a stable PN regimen has been started, a subset of 

patients may be able to continue receiving HPN. Although patients with cancer account for a 

significant and increasing proportion of patients receiving HPN within Europe (14, 15), the 

issue remains controversial and access to PN varies both nationally and internationally (16).  

There are important clinical and ethical factors which must be carefully considered prior to 

starting HPN therapy: firstly, set up of therapy usually requires an inpatient admission for 2-3 

weeks of biochemical monitoring and prescription adjustments. Subsequently the willingness 

and ability of a patient and/or their caregivers to receive frequent input from homecare 

companies for delivery of supplies, connection and disconnection of infusions at home (unless 

the patient and/or their caregivers are able to undergo suitable training) and regular outpatient 

review. HPN is an expensive treatment with costs approximately €124 (£106 at the time of 

writing) per patient per day (17). There is also a necessity for long-term central venous catheter 

placement with associated risks. It has been suggested that PN may potentially accelerate 

tumour growth (18), however, according to the European Society for Clinical Nutrition and 

Metabolism (ESPEN) there is no convincing evidence to support this (19). 

The authors of a recent Cochrane review concluded that they were uncertain as to whether HPN 

conferred improvement in survival or quality of life and it was unclear about HPN’s impact on 

adverse events in patients with malignant bowel obstruction (20). Whilst malignant bowel 

obstruction is the commonest indication for HPN in patients with advanced cancer, there are 

other significant indications which should not be overlooked (12). We speculate that this 

approach may omit potentially useful data from studies examining the role of HPN in such 

cases and hence aimed to systematically review the potential advantages/disadvantages of 

receiving HPN for all indications in patients with advanced cancer within the literature.  
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METHODS 
 

Study Eligibility Criteria 
Inclusion criteria were any empirical study (full text paper) with quantitative data examining 

HPN in adult (over 16 years old) advanced cancer patients. There was a restriction to English 

language studies published up until December 2018. All indications for HPN were included in 

this review. Exclusion criteria included other study types (reviews, case reports, opinion 

articles, and letters to the editor), studies where patients did not have advanced cancer, or those 

where patients received inpatient parenteral nutrition only, and studies with children or 

adolescents. 

 

Search Strategy and Terms 
PRISMA guidelines for systematic reviews and meta-analyses were followed (21). Electronic 

database searches were conducted between 1 January 1960 up until 31 December 2018 in 

Google Scholar, PubMed/Medline, Scopus, and EMBASE. The keywords used for searching 

were: cancer, advanced cancer, palliative, terminal cancer, parenteral, nutrition, parenteral 

nutrition, artificial nutrition, intravenous nutrition, oncology, non-surgical oncology, survival, 

quality of life, performance status; and combinations of these terms. Selected article references 

and relevant journals (Clinical Nutrition, Nutrition, Journal of Parenteral and Enteral Nutrition) 

were also hand searched for any additional relevant studies. Duplicates were removed.  

 

Study Selection, Data Extraction and Quality Assessment 
The abstracts of the retrieved studies were evaluated in terms of inclusion criteria. The full text 

was consulted when the abstract was not adequate to warrant inclusion. The primary outcome 

was to assess the effect of HPN on overall survival. Secondary outcomes included: quality of 

life, nutritional status, and any relevant indices i.e. haematological markers, biochemical 

markers, performance status or patient demographics, which may aid future clinical 

prognostication. We extracted the following data from the included studies: author, year of 

publication, study aim, main results, type of analysis, type of subjects, country, continent, 

sample size, mean age, female percentage, survival, Karnofsky Performance Status (KPS), 

body mass index (BMI), percentage of weight loss, HPN duration, and quality of life measures 

and results. The definitions of the scores frequently used for performance status are presented 

in Table 1. The quality of studies (risk of bias) was assessed with elements from Cochrane 

Collaboration’s tool (22) and the Research Triangle Institute Item Bank for Observational 

Studies (23), which assess selection, attrition, detection and confounding biases. 

 

---Table 1 here--- 

 

Statistical Analysis 
Quantitative analysis was performed with R 3.5.1. A random effects model was used to produce 

a pooled estimate of means and standard deviations where possible. When medians and 

interquartile or minimum-maximum ranges were reported, these were converted to means and 

standard deviations with standard formulas (30, 31). Heterogeneity between studies was 

quantified using the I2 statistic (p≤0.10 for significance) (32), with values over 50 % indicating 

considerable heterogeneity (33-36).  
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RESULTS 
 

Selection of relevant studies 
Two independent reviewers screened 493 article abstracts and selected relevant studies for 

inclusion to be read in full. All articles chosen for final inclusion in the review were 95% 

concordant between the two reviewers with a third reviewer to settle any discrepancies. Twenty 

articles met inclusion criteria (Figure 1): 13 studies were conducted retrospectively and 9 were 

prospective; 15 studies were from a single centre, while 8 were multi-centre (Table 2). Only 

one study was designed as a randomised control trial (37). Another study compared patients 

who were started on home enteral nutrition to those started on HPN (38), however did not 

include a control group, whilst a further prospective study compared patients on HPN with 

advanced cancer to those with non-cancer diagnoses (39). Many groups noted the lack of 

control data and randomisation as a limitation due to the unethical nature of randomising or 

withholding nutritional support. 

 

---Figure 1 here--- 

---Table 2 here--- 

 

Characteristics of key studies 
The studies were conducted in various countries worldwide: Europe, North America, and East 

Asia: Italy (38, 40, 41, 44, 55, 57), Israel (39, 50), Germany (48, 53), France (54), Sweden 

(37), UK (16), USA (43, 52, 56), Canada (42, 47), China (45), and Taiwan (46). One study 

included pan-European data (51). A total of 3564 patients (55.1% females) with advanced 

cancer on HPN were included in the 22 studies. Not all studies reported gender distributions 

(38, 40, 49, 53). Mean age was 57.8 years. Two studies did not disclose age demographic data 

of their populations (39, 55). A wide range of cancer sub-types were included, though most 

studies focused on solid tumours of the GI tract (37.4%), followed by gynaecological (ovarian, 

endometrial, cervical) (6.8%) and ‘others’ (6.3%). The primary diagnoses of 1240 (35%) 

patients were unclear or not known. Within the limitations of mostly retrospective small-sized 

samples, the main bias was due to lack of adjustment of confounding factors (41%) (Figure 2). 

In terms of reported nutritional and prognostic parameters, meta-analyses were performed for 

BMI, percentage of weight loss and KPS. From meta-analyses, the mean for BMI was at the 

lower end of normal at 20.9 kg/m2 (95% CI 20.2-21.6, range 19.7-24.2. I2=94%) (16, 40, 42, 

44, 48, 50, 51, 53, 54, 56), weight loss when starting HPN was high at 16.3% (95% CI 7.3-

25.3, range 9.5-31.5, I2
 =100%) (16, 41, 42, 44, 51, 52, 54, 55), while mean KPS score was 56 

(95% CI 49-62, range 35-70, I2=99%) (16, 38, 40-42, 44, 47, 51, 52, 55) (Figure 3A-C). 

 

---Figure 2 here--- 

 

Of the 22 selected studies3564 patients with advanced cancer were included. HPN was most 

commonly indicated for intestinal failure secondary to malignant bowel obstruction. Although 

complete data was not available for all studies (40, 48, 52, 53), we found that 1196 (34%) 

patients with intestinal failure received HPN for other reasons (malabsorption, intractable 

nausea, fistulae, short bowel syndrome etc.). At least 766 (21%) patients received HPN for 

reasons other than intestinal failure, most commonly cachexia / cancer or treatment-related 

malnutrition (16, 37, 38, 41, 48, 54, 56). A number of studies did not provide complete 

information on HPN indication (39, 51-53, 57). 
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Survival 
Nineteen studies primarily examined the effect of HPN on patient survival (16, 37-47, 49-51, 

54-57). Sixteen studies reported median survivals ranging between 1.5 and 10.4 months, with 

corresponding mean survivals ranging between 2.3 and 21.8 months (16, 39-47, 49-52, 55, 57). 

The meta-analytic mean survival was 7.3 months (95% CI 6.3-7.8, I2 = 99%) (Figure 3D). 

Fourteen studies gave more detailed data regarding survival (16, 37-39, 41, 43, 45, 46, 50-52, 

55, 57) at different time points: with mean 3-month survival of 68% (16, 37, 38, 41, 51, 55, 

57), 6-month mean survival of 40% (16, 37, 39, 51, 52, 55), and mean 1-year survival of 25% 

(37, 39, 41, 43, 45, 46, 50, 52, 55). Nine studies reported median duration of HPN ranging 

between 3.0 and 5.0 months, with corresponding means ranging between 2.3 and 21.8 months 

(16, 38, 41-43, 52, 53, 55, 56). The meta-analytic mean for duration of HPN was 5.0 months 

(95% CI 3.9-6.0, I2=98%) (Figure 3E). 

Minimum life expectancy for starting PN was variable, with some studies starting HPN in ‘any’ 

case which was deemed clinically appropriate (16, 40, 41, 44, 50, 54), others specified 6 weeks 

(38); 2-3 months (41, 42, 52, 55, 57) – as per current ESPEN guidelines (12, 13, 58); or ‘a few’ 

months (45-47, 49). One study set minimum life expectancy of six months for cohort 

recruitment (37). 

Lundholm et al. (37) carried out a randomised control study of 309 cachectic patients with 

cancer. All patients were given a baseline regimen of an oral cyclooxygenase inhibitor 

(indomethacin) and erythropoietin injections, if required, to improve anaemia and reduce the 

systemic inflammatory response. The randomised treatment group (n=139) were given 

additional nutritional support (around 50% with HPN) which showed a significant survival 

benefit of treatment- over control- group (p<0.001). Twenty nine patients on HPN survived 

beyond 7 months and 16 survived beyond 10 months. Patients who were nutritionally supported 

were more likely to re-establish oral feeding than the control group (p 0.03).  

Two studies specifically examined whether HPN led to survival beyond one year in patients 

with a range of PN indications including malignant bowel obstruction, short bowel syndrome, 

malabsorption, GI fistula, dysmotility and vomiting. Hoda et al. (43) conducted a retrospective 

analysis of 52 patients with advanced metastatic cancer between 1979 and 1999. Median time 

from initiation of PN to death was 5 months (range 1-154). Sixteen patients survived over one 

year. From these findings, they suggested a possible role for HPN in patients with advanced 

cancer. Fan et al. (45) followed 115 adult patients with malignant gastrointestinal obstruction, 

with median survival of 6.5 months. Eleven patients survived over one year and two patients 

were alive almost four years later. Two studies did not disclose age demographic data of their 

populations (39, 55). 

Wang et al. (46) conducted a retrospective analysis of 20 patients with incurable cancer as a 

primary diagnosis who required HPN for at least 30 days. Indications for HPN included 

malignant bowel obstruction, malnutrition, short bowel syndrome and post-operative 

complications such as fistulation. Median survival in cancer patients was 4 months (range 1-

36), with four patients surviving longer than one year. The authors concluded that HPN allowed 

20% of patients with incurable cancer to survive over one year, who would otherwise have died 

from malnutrition without HPN support, and like others argued that there is a role for HPN in 

such patients.  

Chermesh et al. (50) prospectively followed 28 patients with malignant bowel obstruction. 

They compared this group with 40 patients referred for HPN with non-malignant processes. In 

cancer patients only, the median survival was 4.6 months. Patients with KPS ≥50 had 

significantly improved survival than patients with a score < 50 (211 versus 62 days; p = 0.01) 

for cancer patients. 23 patients (82%) survived over one month, however, 6- and 12-month 

survival in this cohort was only 1% (3 and 2 patients respectively). The authors concluded that 
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HPN should be considered for the alleviation of symptoms of starvation in patients with 

advanced disease, whose prognosis is longer than ‘a few days’. 

Cotogni et al. (55), prospectively followed-up a cohort with stage III-IV disease and baseline 

KPS scores over 50, with 67% survival at 3 months and 34% at 6 months. In a separate cohort, 

Cotogni et al. (57) reported 43.1% survival ≥ 1 year in patients with stage III-IV malignancies 

(baseline KPS was ≥70 in 66.2% of patients) receiving HPN and anti-cancer treatments.  

 

---Figure 3 here--- 

 

Predictors of survival 
A number of studies examined potential prognostic factors which could predict survival in 

patients with advanced malignancy receiving HPN. Santarpia et al. (44) recruited 152 patients 

with irreversible malignant bowel obstruction. Selected anthropometric measurements, 

haematological markers, biochemical markers and clinical variables were monitored at 

baseline and at subsequent 30 day intervals. They found that higher KPS over 40 and 

cholinesterase were the only significant predictors of survival (p < 0.001 and p=0.011) in their 

cohort.  

Soo and Gramlich (47) analysed a retrospective cohort of 38 patients with non-treatable cancer 

and intestinal failure due to malignancy. Mean survival was 5.4 months (range 0.25-33). They 

showed higher KPS (>50) correlated with improved survival (median 6 months) versus KPS ≤ 

50 (median 3 months) (p = 0.01). The authors argued that the survival benefit of HPN became 

apparent if initiated when patients had a higher level of function (KPS > 50).  

This finding is supported also by Keane et al. (16). Prognostic indicators were examined in 107 

patients, most of whom had metastatic disease and had undergone active oncological therapies 

before and / or alongside HPN (90.4%). Overall mean survival was 1 month and median 

survival was 3.2 months from discharge date (of note, PN was usually started 2-3 weeks prior 

to this). After multivariate analysis, only higher KPS and lower Glasgow Prognostic Score 

emerged as significant predictors of survival (KPS ≥ 50 was 4 months versus 1 month for KPS 

< 50; p = 0.05). The authors suggested that timely referral for HPN when patients have a higher 

functional status is the optimal time to offer the benefits of HPN and should be encouraged 

among healthcare professionals.  

In a large, pan-European trial of 414 patients with incurable malignancy with no oral/enteral 

nutrition routes, Bozzetti et al. (51) found that KPS and Glasgow Prognostic Score were 

significant predictors of both 3- and 6-month survival (p < 0.001 and p = 0.001 respectively). 

Tumour spread (locoregional, metastatic or both) was also found to be a significant predictor 

of survival (p = 0.008 at 3 months and <0.001 at 6 months). Three- month survival ranged from 

33% for patients with KPS ≤50 and Glasgow Prognostic Score 2, to 79% for patients with KPS 

> 50, Glasgow Prognostic Score 0. No significant differences were found with regards to 

primary tumour site, age, BMI, weight loss or gender.  

In the Madhok et al. (49) retrospective analysis, 7 patients with advanced ovarian cancer 

received HPN with higher World Health Organisation performance status (≤1). Of these, 4 

patients had short bowel syndrome and 3 patients had malignant intestinal obstruction. Median 

duration and survival were 8 months in both indications.  

Conversely, Ruggeri et al. (38) conducted a prospective study where 333 patients with 

advanced malignancy received HPN (most frequently for intestinal obstruction). Mean KPS at 

outset was 51.35. After one month of HPN, KPS was reassessed. 40 patients deteriorated, 233 

remained stable and 60 patients improved. Mean survival was significantly higher in patients 

with higher KPS (p < 0.001), though KPS values were not specified. The authors argued that 

HPN is futile, expensive, and would worsen quality of life in patients with a prognosis less 

than 6 weeks.  
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In a study of 52 patients with advanced disease, Vashi et al. (52) observed an improvement in 

mean KPS from 60.1 at outset to 76.3 after 1 month of HPN (p = 0.01) which was sustained at 

2 and 3 months  of HPN (73.2; p = 0.01 and 78.7; p = 0.002). The authors reported that every 

month of HPN was associated with an improvement in KPS by 5.8 points (p < 0.001). 27 

patients survived beyond 6 months and 12 patients survived > 1 year. However, in this study, 

median survival for patients with KPS ≤ 50 was higher than in patients with KPS > 50 (6.4 

months versus 4.6 months; p = 0.39). The authors concluded that HPN can provide survival 

benefit, but that KPS ≤ 50 was not associated with increased risk of death and therefore should 

not be used as an absolute predictor of HPN benefit.  

This contrasted with the findings of Cotogni et al. (57) who examined nutritional status with 

survival. They found that patients assessed as ‘well nourished’ using the Subjective Global 

Assessment  was positively predictive of survival (p < 0.003) and those classified as ‘severely 

malnourished’ was a predictor of mortality (p < 0.0001), with patients rated as poorly nourished 

having the lowest survival likelihood.  

 

Nutritional benefits of HPN 
37.4% of patients in all studies had primary gastrointestinal tract malignancies. Santarpia et al. 

(44) found that patients with primary gastric cancer had significantly lower body weight (p = 

0.03) and BMI (p = 0.03) than those with other primaries. Additionally, mean baseline KPS 

was 56 and lower KPS correlated with lower serum albumin (44).  

Cotogni et al. (57) reported that 30% of patients with advanced malignancies who were 

‘malnourished’ at baseline experienced an improvement in Subjective Global Assessment 

indices after 90 days of HPN. Bio-electrical Impedance Assessment scores improved after 30 

days, but subsequently deteriorated. They also noted performance status improvements 

between baseline and 90 days (66.2% of patients KPS ≥70 at baseline and 77% after 90 days). 

Pelzer et al. (48) recruited 32 patients with advanced pancreatic cancer (stage IV, inoperable) 

and reduced nutritional status (marked cachexia with mean BMI of 19.7kg/m2 at baseline) who 

received HPN in addition to oral nutrition. They reported a modest improvement in mean BMI 

and Bio-electrical Impedance parameters with additional HPN support (p-value not estimated).  

Vashi et al. (52) found sustained significant improvements in Subjective Global Assessment 

indices (p < 0.05) at all measured time points, with a mean monthly improvement in weight of 

1.3 kg (p = 0.009) from starting HPN. However, patients who were ‘severely malnourished’ 

(using Subjective Global Assessment) had a longer median survival than patients who were 

‘moderately malnourished’ (3.2 versus 6.5 months respectively), perhaps due to small sample 

size, thereby limiting variation.  

Senesse et al. (54) observed that patients’ weights had increased by 2.7% (p < 0.001) and 17.5% 

reached target weights after 28 days of HPN. In addition, serum albumin improved in 59% of 

patients. They also noted a significant inverse relationship between performance status and 

serum albumin (p = 0.032) and weight loss (p < 0.001).  

 

Quality of Life 
Two studies examined the effect of HPN on quality of life in patients with advanced cancer, 

using the European Organisation for Research and Treatment of Cancer quality of life 

questionnaire (EORTC-QLQ-C30) validated questionnaire (27). Vashi et al. (52) found 

sustained significant monthly improvements in global quality of life by 6.3 points (p < 0.001), 

physical functioning by 5.8 points (p = 0.005), role of quality of life by 12.2 points (p < 0.001), 

social quality of life by 6.2 points (p = 0.04), fatigue by 9.1 points (p < 0.001), nausea and 

vomiting by 7.1 points (p = 0.005), insomnia by 6.5 points (p = 0.02), appetite by 13.7 points 

(p < 0.001), and constipation by 8.8 points (p < 0.001). These improvements remained 

significant when controlling for age, gender, and treatment history. The greatest benefit, in 
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terms of quality of life, was seen in patients who received 3 months of HPN, though significant 

improvements were also seen in patients who had HPN only for 1 or 2 months. The authors 

concluded that HPN had a sustained beneficial effect on quality of life in patients with 

advanced malignancy.  

Cotogni et al. (55) surveyed 111 patients with stage III-IV metastatic cancers. All patients had 

some but insufficient oral nutritional intake (median intake: 500 kcal/day). Univariate analysis 

revealed that global quality of life (p < 0.001), physical functioning (p < 0.001), role 

functioning (p = 0.007), emotional functioning (p < 0.001), appetite loss (p = 0.004) and fatigue 

(p = 0.022) scores all had showed significant improvement over time after initiation of HPN. 

44.1% of original respondents completed questionnaires after 4 months of HPN. A trend for 

global decline in quality of life was noted after 4 months of HPN, likely due to patients 

approaching death (median survival 4.7 months), however, this trend did not reach statistical 

significance. Of note, potential conflict of interest was disclosed due to the affiliation of the 

lead author with Baxter Healthcare.  

The Rotterdam Symptom Checklist Questionnaire was used in 69 patients by Bozzetti et al. 

(41). They found that after one month of HPN, quality of life indices were stable rather than 

showing the expected progressive decline. Patients reported a high symptom(s) burden: 

asthenia (76%), pain (35%), oedema (14%), dyspnoea (7%). 80% of the time spent on HPN 

was characterised by the presence of these symptoms. Despite reporting physical and 

psychological symptoms – anorexia, fatigue and feelings of worry or desperation, more than 

50% of respondents answered “well” to the question, “how are you today?”. 

Senesse et al. (54) assessed the impact of HPN on quality of life using patient self-assessment 

questionnaires (Functional Assessment of Cancer Therapy-General) at inclusion and 28 days 

later. Questionnaire data was also collected from a proxy (most commonly a spouse in 70% of 

cases) and treating physician. Significant improvements were noted in global and physical 

quality of life scores; family impressions were also generally positive of HPN effect on global 

patient wellbeing. Of note the authors disclosed honoraria from Fresenius-Kabi and 

acknowledged assistance in preparation of the study manuscript.   

Ruggeri et al. (38) linked quality of life to functional status (KPS), however did not use any 

validated measures to evaluate this.  

 

Complications 
Eight studies reported complication rates associated with HPN (38, 46-48, 50, 54, 56, 57), most 

notably catheter related bloodstream infections (range 0.27 – 2.78 episodes of CRBSI / 1000 

catheter days). Two studies reported HPN / CVC related mortalities. In the study by Wang et 

al. (46), six patients (19% of total study number) died from confirmed CRBSIs and they 

recorded a rate of 2.78 CRBSIs per 1000 catheter days, which was considerably higher than 

other studies. Bozetti et al. (51) reported a 1.2% HPN / CVC-associated mortality rate, though 

no further detail on cause of death was provided. Few studies provided detailed data on 

complications, however, rare events included CVC line failure, metabolic derangement, liver 

dysfunction, hyperglycaemia, venous thrombosis and bone pain (43, 45, 47, 50, 52, 54). Two 

studies reported microbiological culture results, of which the commonest causative pathogens 

were coagulase-negative Staphylococci and Candida (56). One study examining HPN and 

survival excluded patients who developed complications (45). 

Severely malnourished patients and those with metastatic disease had almost double the risk of 

developing catheter related bloodstream infections than well-nourished patients without 

metastatic disease (50, 56). In addition, patients who survived longer were more likely to 

develop complications (p = 0.046), due to increased risk of complications with longer duration 

of PN therapy (47). No anthropometric or nutritional parameters were significantly associated 

with the development of catheter related bloodstream infections. 
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Interestingly, Senesse et al. (54) noted that adverse effects were more commonly reported by 

patients compared to their treating clinicians: with nausea, diarrhoea, and vomiting reported by 

22%, 13% and 17% of patients respectively, versus 12%, 4% and 9% of clinicians.  

 

 

DISCUSSION 
This is the first study to review the literature on use of HPN in patients with advanced cancer 

for all indications, not only malignant bowel obstruction, in order to offer a wider 

understanding of current practice and highlight where further work is needed.  

ESPEN guidelines recommend that PN/HPN can provide benefit in patients whose life 

expectancy exceeds 2 - 3 months (12, 13, 58). Gold standard trial evidence, on HPN and 

survival in such patients is limited, and it would be both difficult and unethical to perform 

double blind, randomised control studies in this population, as this would involve depriving 

consenting patients of nutrition on a random basis. Data from hunger strikers shows that death 

from starvation in previously healthy adults occurs between 21 and 69 days without food (59). 

In patients with advanced cancer, this process is accelerated and occurs approximately twice 

as fast (60). Overall mean survival from this review was 7.3 months, however, it is difficult to 

extrapolate if HPN conferred any overall survival benefit due to confounding factors that are 

difficult to disentangle from HPN itself such as severity of disease. Cancer is heterogeneous; 

in patients with early, local, limited disease, nutritional requirements cannot be compared with 

those of a patient with advanced, metastatic disease and multi-organ involvement, who are 

likely to succumb to the disease process more quickly. Accurately predicting survival in this 

complex disease process remains difficult.  

There was a general consensus that improved performance status is correlated with longer 

survival, with only two studies which examined this association in disagreement (42, 52). 

However, mean weight loss when starting HPN was 16.3% suggesting that patients are referred 

late in the cancer/cachexia trajectory. A number of authors suggest that in order to receive 

maximum benefit from HPN, patients should be referred earlier whilst performance status is 

higher and not merely when sarcopenia develops (5). 

One study (44) found that cholinesterase, an enzyme needed for proper functioning of the 

nervous system and a prognostic factor for several cancers, was a significant predictor of 

survival, however, this was not borne out in any of the other studies. No other haematological 

or biochemical markers were significant in predicting survival benefit of HPN.  

Definitions of advanced cancer were highly variable in the studies identified. A number of 

studies classified advanced or ‘terminal’ disease as ‘incurable’, ‘irreversible’, ‘not responsive 

to further oncological treatment’ or not having undergone treatment recently (16, 40, 43, 44, 

47, 51, 53, 55), though numerous studies included patients still on single or combination 

oncological treatments (16, 52, 54-57). Others included 2 – 3 month life expectancy in their 

definition (42), or encompassed disease stage ≥ III/IV and / or the presence of metastatic 

disease (39, 45, 47, 49, 54-57). Often, the terms ‘advanced’ and ‘incurable’ cancer were used 

synonymously to encompass the same group of patients. Wang et al. (46) noted that although 

all terminal cancer patients are oncologically ‘incurable’, not all incurable cancers are 

‘biologically terminal’. Thus, the heterogeneous definitions of advanced cancer, may also 

explain the large variability of survival data obtained (median 1.5-10.4 months) and to some 

extent may under-estimate the true proportion of ‘advanced cancer’ patients eligible for HPN.  

There was no clear overall consensus on the effect of HPN with nutritional indices in patients 

with advanced cancer and more work is needed to investigate this further.  

The United Nations’ Declaration of Human Rights (61) recognises the fundamental human 

right to food and it is essential to consider quality of life alongside survival benefit. In a study 

by Silvestri et al. only 22% of patients with advanced cancer stated they would choose 
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palliative chemotherapy over supportive care alone, in order to benefit from the associated 3 

month additional survival (62). Therefore, it is fundamental to establish the impact of HPN on 

quality of life in such patients, especially in those who are entirely PN-dependent for nutrition. 

There is a paucity of data in this area and quality of life was only measured in a few studies 

(54, 55, 57), however, this did reveal some positive results. For example, Vashi et al. (52) 

showed significant and sustained improvements in a range of quality of life indices over 3 

months follow up. Senesse et al. (54) found statistically significant improvements in global (P 

= 0.007) and physical (P <0.001) quality of life indices. The majority of the patients in this 

study received HPN for cancer-related malnutrition (89%), cancer treatment-related 

complications (39%), whilst only 7% of patients had intestinal failure. However, there was a 

high risk of study bias due to close involvement of a pharmaceutical company providing HPN 

services with the study. None of the studies reported negative effects of HPN on quality of life.  

Overall, HPN-related complication rates were low with catheter related bloodstream infections 

occurring most commonly (range 0.27 – 2.78 per 1000 catheter days). 8 HPN/central venous 

catheter-related mortalities (0.23%) were reported and one study excluded participants who 

developed complications (45).  

Clearly, there are important ethical, clinical, economic factors to be considered when initiating 

HPN therapy and patients and their caregivers must be included in this decision. At present, 

there are limited centres that are able to provide an HPN service, both nationally and 

internationally, however, HPN is increasingly prescribed for patients with advanced cancer. 

We found that there is heterogeneity of indications in the literature. This review finds that there 

is a sub-group of such patients who would benefit from timely initiation of HPN and that while 

the most frequent indication for HPN in advanced cancer is intestinal failure caused by 

malignant bowel obstruction, clinicians should be aware of other indications such as short 

bowel syndrome, fistulation, malabsoprtion and mucositis. Within the literature some studies 

have assessed the use of HPN in other non-intestinal failure indications such as cachexia, 

malnutrition, dysphagia and nausea / emesis. However, the benefit of such an approach is 

unclear. 

In patients with advanced cancer and intestinal failure, we would recommend timely referral 

for nutritional support and discussion of HPN with patients and their caregivers. Further work 

is required to identify such patients more accurately and encourage earlier referral before 

worsening of performance status occurs. In parallel, further work is required to investigate the 

effect of HPN on quality of life, consideration of which is paramount in guiding decision 

making for this vulnerable cohort of patients.  
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FIGURE AND TABLES  
 

Figure 1. Flow chart of studies. 
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Figure 2. Quality Assessment of Studies.  
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Figure 3. Forest plots. A. BMI, B. Percentage of weight loss, C. KPS, D: Survival 

(months), E: HPN duration (months). 
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Table 1. Description of performance status and prognostic scores definition 

Prognostic scoring 

Glasgow Prognostic Score (24) 

• Framework for the assessment and treatment of cancer cachexia 

• Score 2: C-Reactive Protein >10 mg/L and Albumin <35 g/L 

• Score 1: C-Reactive Protein >10 mg/L or Albumin <35 g/L  

• Score 0: C-Reactive Protein ≤ 10 mg/L or Albumin ≥ 35 g/L  

Performance Status 

The Eastern Cooperative Oncology Group Scale of Performance Status (also referred to as World Health 

Organization performance status) (25) 

• Describes a patient’s level of functioning in terms of their ability to care for themselves, daily 

activity, and physical ability (walking, working, etc.) 

• Commonly used as a prognostic tool, as a selection criterion for cancer research, and to help guide 

treatment 

• Scores range from 0 (Fully active, able to carry on all pre-disease performance without restriction) 

to 5 (Death)  

Karnofsky Performance Status (26) 

• Provides a standardised tool for assessing patients’ ability to perform ordinary tasks  

• Scores are allocated in increments of 10 and range from 0 to 100%.  

• A reduced score indicates that the patient requires greater assistance to perform tasks  

Quality of Life 

EORTC QLQ-C30 (27) 

• 30-item validated tool for assessing health related quality of life of cancer patients 

• Five functional scales (physical, role, cognitive, emotional, and social) 

• Three symptom scales (fatigue, pain, and nausea and vomiting) 

• Global health status/quality of life scale 

• Single items assessing additional symptoms commonly reported by cancer patients (dyspnoea, loss 

of appetite, insomnia, constipation and diarrhoea) 

• Perceived financial impact of the disease  

Rotterdam Symptom Checklist (28) 

• 39-item generic cancer questionnaire  

• Grouped in four scales (score 0-100): physical symptoms, psychological symptoms, daily life 

activities, and overall quality of life 

• It provides a score for each scale and subscale (fatigue, pain, gastrointestinal, and chemotherapy) 

• High scores represent a worse quality of life, except for activity, which is inversely interpreted 

Functional Assessment of Cancer Therapy-General questionnaire (29) 

• health-related quality of life assessment tool for patients undergoing cancer therapy 

• four subscales: physical, social/family, emotional and functional well-being 

• Questions: 5-point rating scale (0 = not at all; 4 = very much) 

• Total score is computed as sum of four subscale scores (range 0-108 points)  

• Negatively worded items are reverse-scored prior to summing so that higher subscale and total 

scores indicate better quality of life 
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Table 2. Studies included in the systematic review.  

 
Study Design country Endpoint(s) N Type of Malignancy Main indication 

for TPN 

Expected 

Prognosis 

Pasanisi 

et al. (40) 

Retrospective Italy Survival 76 Gynaecological, 

Gastrointestinal 

Bowel 

Obstruction 

Any 

Bozzetti 

et al. (41) 

Prospective Italy  Survival, Quality of 

Life 

69 Gastrointestinal, 

Gynaecological, Breast, 

Other 

Bowel 

Obstruction 

Not reported 

Lundhol

m et al. 

(37) 

Prospective Sweden Survival, Nutritional 

Status 

134 Solid tumours  Cancer Cachexia Over 6 months 

Duerksen 

et al. (42) 

Retrospective Canada Survival 9 Gastrointestinal 

(metastatic) 

Bowel 

Obstruction 

Over 2 months 

Hoda et 

al. (43) 

Retrospective USA Survival 52 Gastrointestinal, 

Gynaecological, Other 

metastasis Not reported 

Santarpia 

et al. (44) 

Retrospective Italy Survival, Quality of 

Life, Nutritional 

Status 

152 Gastrointestinal, 

Gynaecological, Breast, 

Other 

Bowel 

Obstruction 

Any 

Fan (45) Retrospective China Survival 115 Gastrointestinal Cancer Cachexia Few months 

Wang et 

al. (46) 

Retrospective Taiwan Survival 20 Gynaecological, 

Gastrointestinal, Lung 

Cancer Cachexia Few months 

Soo and 

Gramlich 

(47) 

Retrospective Canada Survival 38 Gynaecological, 

Gastrointestinal, 

Haematological 

Cancer Cachexia Few months 

Pelzel 

(48) 

Prospective German

y 

Nutritional Status 32 Pancreas Bowel 

Obstruction 

Not reported 

Madhok 

et al. (49) 

Retrospective UK Survival 7 Advanced Ovarian Cancer Cancer Cachexia Few months 

Chermes

h et al. 

(50) 

Prospective Israel Survival 28 Gastrointestinal, 

Gynaecological, Larynx, 

Breast 

Bowel 

Obstruction 

Not Reported 

Ruggeri 

et al. (38) 

Retrospective Italy Survival, Quality of 

Life 

333 Head & Neck, 

Gastrointestinal, 

Gynaecological, Other 

Cancer Cachexia Over 1.5 

months 

Bozetti et 

al. (51) 

Prospective EU 

countrie

s 

Survival 414 Head & Neck, 

Gastrointestinal, 

Gynaecological 

Bowel 

Obstruction 

Over 3 months 

Vashi et 

al. (52) 

Prospective USA Quality of Life, 

Nutritional Status 

52 Gastrointestinal, 

Gynaecological, Other 

Cancer Cachexia Over 3 months 

Drissi et 

al. (53) 

Retrospective German

y 

Nutritional Status 1137 Gastrointestinal, 

Gynaecological, Breast, 

Other 

Cancer Cachexia Not Reported 

Senesse 

et al. (54) 

Prospective France Quality of Life, 

Nutritional Status 

370 Gastrointestinal Cancer Cachexia Any 

Cotogni 

et al. (55) 

Prospective Italy Survival, Quality of 

Life 

111 Gastrointestinal, Other Bowel 

Obstruction 

Over 2 months 

Vashi et 

al. (56) 

Retrospective USA Catheter Related 

Sepsis 

335 Gastrointestinal, 

Gynaecological, Other 

Cancer Cachexia Not Reported 

Cotogni 

et al. (57) 

Prospective Italy Survival, Nutritional 

Status 

65 Gastrointestinal, Other Bowel 

Obstruction 

Over 2 months 

Keane et 

al. (16) 

Retrospective UK Survival, Nutritional 

Status 

107 Gastrointestinal, 

Gynaecological, Breast, 

Other 

Bowel 

Obstruction 

Over 3 months 

Theilla et 

al. (39) 

Retrospective Israel Survival 153 Gastrointestinal, Other Cancer Not Reported 

 
 

 


