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Introduction
Most oncologists are reluctant about the management 

plan of cancer patients at end of life as observed in the 
adoption of an aggressive approach in patients with 
poor prognosis [1]. Overtreatment may be a concern for 
physicians that usually adopt best supportive care to avoid 
possible adverse events that might complicate the last 
days of life [2]. The use of total parenteral nutrition (TPN) 
in such circumstances is conflicting with published data 
showing both benefits and risks of its use. TPN may alter 
the quality of life by affecting the individual’s physical, 
psychological and social functions [3]. Nevertheless, TPN 
is often utilized in the absence of medical benefits for 
psychological benefits for the patient and his family [4]. 

Abstract

Purpose: The use of total parenteral nutrition (TPN) in 
terminally ill cancer patients is considered an aggressive 
approach with very limited benefits. We examined the 
practice of TPN in our end of life cancer patients and we 
investigated the patient and tumor characteristics that 
justify this practice. To our knowledge, this is the first 
study describing TPN administration of Middle Eastern 
patients with advanced cancer.

Methods: We conducted this retrospective observational 
study at Hotel-Dieu de France University Hospital, 
Lebanon. Eligible cases included all cancer patients that 
died at our institution between the 1st of January and 
the 31st of December 2014. The patients and tumors 
characteristics were analyzed for their potential role 
as determinant of TPN administration. The patients’ 
hospitalization and causes of death were evaluated for 
the analysis of TPN benefits.

Results: Among the 129 patients enrolled, 39% had 
received TPN among which TPN administration correlated 
negatively to hyperlipidemia (OR= 0.33; 95% CI [0.12– 
0.87]) and to the presence of at least three cardiovascular 
risk factors (OR= 0.28; 95% CI [0.10 – 0.80]). However, it 
correlated positively to gastrointestinal tumors (OR= 3.9; 
95% CI [1.3– 11.7]) and to imaging studies during the 
last month of life (OR= 3.4; 95% CI [1.3 – 9.0]). The TPN 
administration did not correlate to hospitalization during 
the last two weeks of life. 

Conclusion: The adoption of an optimal palliative care 
approach in Middle Eastern cancer patients at the end 
of life remains challenging. Oncologists seem to consider 
cardiovascular risk factors as a probable surrogate to 
predict complications of TPN.
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In the particular case of terminally ill cancer patients, 
the occurrence of weight loss and decreased appetite 
are part of the cancer catabolic syndrome at the end 
of life. Here also the published data is conflicting with 
little evidence for any survival or comfort benefit [5]. Two 
clinical practice guidelines were developed according 
to the available prognostic models. The first, “Palliative 
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or terminal nutrition in adults with progressive cancer” 
by the French National Federation of Cancer Center, 
considers that TPN may be beneficial in patients with 
bowel obstruction or other sources of food intolerance 
and does not recommend it in patients with a prognosis of 
less than three months or a Karnofsky score of less than 
50% [6]. The second, “Parenteral nutrition in advanced 
cancer” by the Capital Health Home Parenteral Nutrition 
Program, recommends TPN when enteral nutrition is 
not an option in patients with potential survival benefit, 
expected survival of more than six weeks and Karnofsky 
score of more than 50% [7].

Despite these recommendations, the prevalence of 
TPN in cancer patients remains highly variable between 
countries [8]. Middle Eastern cancer populations usually 
refuse to succumb to a passive approach and choose 
electively the continuous administration of aggressive 
treatments [2, 9]. To our knowledge, the use of TPN in the 
end of life has never been assessed in the Middle Eastern 
population. Therefore, we aim in this paper to evaluate the 
medical dimension of TPN in our cancer patients.

Patients, Material and Methods

Study design and setting

We conducted this study at Hotel Dieu de France 
University Hospital, a multidisciplinary tertiary hospital 
serving an urban area in Lebanon. In January 2014, 
our Oncology Department integrated a palliative care 
team in the management plan of cancer patients. This 
led to an acknowledgment by the European Society of 
Medical Oncology in 2015 that our institution is the first to 
integrate oncology and palliative care in the Middle East. 
An approval of the institutional board review of the Faculty 
of Medicine – Saint Joseph University was obtained. 

Participants

All end-stage cancer patients admitted at our institution 
between January 1st and December 31st 2014 were 
eligible for this study. Participants included are patients who 
are at least 18 years old with an estimated life expectancy 
of less than 6 months. We defined end-stage cancer by the 
occurrence of distant metastasis or disease refractoriness 
to at least one line of cancer-directed treatment. We 
excluded patients with missing data.

Data source and variables

We obtained the demographic and clinical 
characteristics of the patients from the hospital records: 
age, gender, comorbidities, performance status, number 
of days hospitalized during the last month, intensive care 
unit (ICU) admission during the last month and cause of 

death. Information concerning the management plan, 
including the site of the primary malignancy with staging at 
diagnosis and end of life, chemotherapy in the last month 
of life, and TPN in the last months of life. The “recently 
diagnosed” patients were defined as those diagnosed 
within the last two months of death. The patients and 
tumors characteristics were analyzed for their potential 
role as determinant of TPN administration. The patients’ 
hospitalization and causes of death were evaluated for 
the analysis of TPN benefits.

Statistical methods

SPSS Statistics version 20.0 (IBM Corporation, New 
York, USA) and XlStat version 2017.1 (Addinsoft, Paris, 
France) were used for statistical analysis. The number of 
days hospitalized during the last month, ICU admission 
during the last month and the cause of death were patient-
centered outcomes. In order to identify the determinants 
of the administration of TPN and of the patient-centered 
outcomes, Chi-squared tests and Fisher’s exact tests 
for categorical data, and univariate logistic regressions 
with continuous data as independent variables, were 
computed. Multivariate stepwise logistic and multinomial 
regression models were computed with the variables 
pertaining to TPN administration and patient-centered 
outcomes as dependent variables and disease, as well as 
patient characteristics, as independent variables. Effect 
sizes were reported as odds ratios (OR) for univariate 
tests and adjusted odds ratios (ORa) for multivariate tests, 
with their 95% confidence intervals. All tests were two-
tailed and considered statistically significant for p< 0.05. 

Results
Our study included 129 patients with a mean age 

of 65.2 ± 12.9 years. Gastrointestinal, respiratory, and 
gynecologic cancers were the most common tumors 
reported with 82.2% having metastatic disease at 
diagnosis and 13% diagnosed in the last two months of 
life. Our patients had an ECOG performance status of 3-4 
in 50%. One third has already received more than two 
lines of treatment and 40% receiving chemotherapy in the 
last month of life. The main causes of death included dying 
of disease progression (57%), infectious complications 
(26%) and organ failures (16%). Patients requiring more 
than two weeks of hospitalization within the last month of 
life constituted 71% with ICU admissions in 7%.

TPN was administered in 39% of our patients with 
16% during the last week of life, 28% during the last 
6 weeks, and 34% during the last 3 months. The mean 
duration of TPN administration was 33 ± 41 days (range: 
1 to 211 days). The mean duration between the end of 
TPN administration and death was 37 ± 61 days (range: 
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0 to 315 days). The cancer patients less likely to receive 
TPN were those with hyperlipidemia (p=0.026; OR= 0.33 
[0.12– 0.87]) and those with at least three cardiovascular 
risk factors (p=0.018; OR= 0.28 [0.10 – 0.80]). TPN 
was most likely to be administered in patients with 
gastrointestinal tumors (p=0.017; OR= 3.9 [1.3– 11.7]) 
and those who had undergone imaging studies during 
the last month of life (p=0.012; OR= 3.4 [1.3 – 9.0]). In 
the multivariate analysis, only hyperlipidemia was found 
to be a significant determinant of TPN administration (p= 
0.010; ORa= 0.29 [0.11– 0.74]).

Percentage 
(n=129)

Gender Male 51.2

Female 48.8

Comorbidities Hypertension 45.7

Diabetes mellitus 19.4

Hyperlipidemia 26.4

Active smoking 38.0

Respiratory 
failure

4.7

Renal failure 3.9

Coronary artery 
disease

15.5

ECOG performance 
status

1 15

2 35

3 44

4 6

Recent diagnosis 
within the last 
two months

13

Hospitalization 
for more than two 
weeks in the last 
month of life

71

Causes of death
Disease 
progression

57

Infectious 
complications

26

Organ failures 16

Table 1: Characteristics of patients receiving 
end of life total parenteral nutrition

Percentage 
(n=129)

Tumor site Gastrointestinal 31

Genitourinary 12

Gynecologic 19

Respiratory 19

Hematology 13

Others 6

Lines of treatment First 28

Second 34

Third 14

Fourth 11

Fifth and above 8

Cancer-directed 
treatment in the 
last month of life

40

Monotherapy 41

Bitherapy 42

More than two drugs 17

Imaging in the 
last month of life

40

Table 2: Tumor characteristics of patients 
receiving end of life total parenteral nutrition

Percentage 
(n=129)

Administration of 
total parenteral 
nutrition

39

Last week of life 16

Last 6 weeks 
of life

28

Last 3 months 
of life

34

Duration of 
total parenteral 
nutrition (days)

Mean 33

Standard deviation 41

Range 1-211

Duration between 
the end of total 
parenteral nutrition 
and death (days)

Mean 47

Standard deviation 61

range 0-315

Table 3: Characteristics of total 
parenteral nutrition at end of life
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A patient hospitalization for at least two weeks during 
the last month of life and ICU admission during the last 
month were independent of all other variables, and in 
particular, TPN variables. Patients who had received 
TPN were less likely to die of organ failure than disease 
progression (p= 0.033; OR= 0.28 [0.08– 0.90]). An 
increased duration of TPN was found to be a borderline 
significant protective factor against death by infectious 
complications, as opposed to disease progression in 
the univariate (p= 0.071; OR= 0.97 [0.95– 1.00]) and 
multivariate (p= 0.063; ORa= 0.97 [0.94– 1.00]) analyses.

Discussion
The adoption of palliative care in end-stage cancer 

patients remains a major dilemma in Middle Eastern 
societies, where social customs and religious beliefs 
disrupt any attempt to adopt palliative care in a patient-
centered approach. Oncologists find themselves going 
against their initial pledges to “primum non nocere” 
(which literally means “first, to do no harm”) with the 
increased iatrogenic effects, especially in terminally 
ill patients [1]. We have previously reported two pilot 
papers in which we demonstrated the aimless goal of 
chemotherapy in the last month of life and the difficulties 
of adopting a palliative care approach in the Middle Eastern 
population [2, 9]. In this paper, we evaluate retrospectively 
the administration of TPN in cancer patients at end of life 
within a comprehensive assessment of the patient and 
tumor characteristics.

In our published experience with chemotherapy at 
the end of life, we demonstrated that our patients often 
opt for the aggressive approach for cultural beliefs [10]. 
It would be predictable that our patients receive TPN, 
despite their limited prognosis, for the same reasons. The 
Middle Eastern culture puts feeding at the center of the 
social interaction, which renders it a fundamental element 
in human relationships. Feeding is a sign of environmental 
love and care, and as such starvation is unaccepted. The 
results of our analysis support this social hypothesis. 
Patients with hyperlipidemia, speculated to have higher 
caloric reserves, were less likely to receive TPN as the 
patient’s cachectic appearance would be preserved and 
the family would be less insisting to administer TPN.

In this regard, Middle Eastern physicians often 
succumb to these cultural beliefs, either under the stress 
of the demanding families, or for personal convictions. 
However, according to our experience, physicians remain 
vigilant to “primum non nocere” as cancer patients 
die most commonly of disease progression despite 
receiving chemotherapy in the last month of life. The 
ECOG-performance status was the only determinant of 
that practice [2,9]. These same physicians administered 

TPN in the same population, but took into consideration 
cardiovascular risk factors (OR= 0.28 [0.10 – 0.80]) as a 
probable surrogate to predict complications. Effectively, 
TPN administration is not free of risks and may be 
complicated by fluid overload, worsening edema and 
shortness of breath. Other potential complications to 
TPN reported in the literature include sepsis in 25%, 
catheter occlusion in 8% and catheter dislocations in 
4% of reported cases [11]. In our current study, TPN had a 
trend to protect from death by infectious complications in 
the univariate (OR= 0.97 [0.95– 1.00]) and multivariate 
(ORa= 0.97 [0.94– 1.00]) analyses. The limitation of 
TPN administration to the in-hospital setting probably 
accounted for the absence of the usually reported 
complications. 

Limitations
Our study has several strong points, including the 

real-life experience of a debatable subject that was 
not previously reported from our region. We analyzed 
our data within a comprehensive model, including the 
patient demographics as well as physical and clinical 
characteristics in the last month of life. Moreover, we 
report the details of the management plan of the cancer 
patients in the last month of life, including cancer-
directed therapies and modalities of administration, lines 
of treatment and imaging investigations. The chosen 
endpoints were also particularly adopted for a Middle 
Eastern population where the palliative approach is often 
aggressive with a trend to be therapeutic. However, our 
study has several limitations, including its retrospective 
design and the lack of psychosocial determinants and 
quality of life analysis.

Conclusion
This experience showed a clear abuse of TPN practice 

in our end of life cancer patients. This unusual approach 
reflects the difficulty to adopt palliative care strategies in 
the Middle Eastern population. These findings are mostly 
related to cultural concepts of close family ties and strong 
religious beliefs, which consistently advocate aggressive 
approaches. Such overtreatment remains frequent despite 
the current recommendations to limit TPN administration 
to a specific subgroup of cancer patients. We believe 
that the 2016 designation of our department as a center 
of integrated oncology and palliative care by ESMO will 
enhance physicians to spread continued awareness at 
the level of patients and their families. Our current results 
will serve to elaborate local recommendations in order 
to reduce TPN abuse and to follow the impact of these 
recommendations in prospective studies. 
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