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Abstract

Purpose Malnutrition is a very common problem in oncology
patients and is associated with many negative consequences
including poorer prognosis, quality of life and survival.
However, malnutrition in oncology patients is often
overlooked although there is growing evidence showing that
it can be prevented or reduced through nutrition intervention.
This paper aims to provide an updated review on the
effectiveness of different nutrition intervention approaches
on nutrition status outcomes in oncology patients.

Methods Randomised controlled trials (RCTs) published be-
tween 1994 and 2014 which examined the effects of nutrition
intervention approaches—in particular, nutrition counselling
(NC), oral nutrition supplements (ONS) and tube feeding
(TF)—on nutrition status outcomes of oncology patients were
identified and reviewed.

Results Thirteen papers from 11 RCTs with a total of 1077
participants were included. The intervention approaches in-
cluded NC (four studies), NC+ONS (five studies), ONS
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(three studies) and TF (three studies). The various results
suggest that NC with or without ONS was associated
with consistent improvements in several nutrition status
outcomes. On the other hand, ONS and TF were asso-
ciated with inconsistent improvements in few aspects of
nutrition status outcomes.

Conclusions The referral of oncology patients for NC is rec-
ommended given the strong evidence of its beneficial effects
on the prevention and reduction of malnutrition. Other forms
of nutrition support including ONS and TF may then be in-
cluded if deemed suitable and necessary for the individual.

Keywords Nutrition intervention - Nutrition status - Nutrition
counselling - Oral nutrition supplements - Tube feeding -
Cancer

Abbreviations

ADA-MNT  American Dietetic Association Medical
Nutrition Therapy

BMI Body mass index

CRT Chemoradiotherapy

CT Chemotherapy

EPA Eicosapentaenoic acid

FFM Fat-free mass

GR Group rehabilitation

IS Individual support

ISGR Individual support and group rehabilitation

NC Nutrition counselling

NGT Nasogastric tube feeding

NI No intervention

ONS Oral nutrition supplements

PEG Percutaneous endoscopic gastrostomy
feeding

PG-SGA Patient-generated subjective global assessment
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PPDI Patient participation-based dietary
intervention

QoL Quality of life

RCT Randomised controlled trial

RT Radiotherapy

TF Tube feeding

ucC Usual care

Introduction

Malnutrition is prevalent in oncology patients with incidence
ranging from 40 to 80 % [1-3]. Malnutrition in cancer patients
may be caused by multiple factors, including response to the
tumour and cancer treatments [4—6] as well as emotional and
psychological changes in the patient [7]. Food aversion may
also result from altered taste perception following cancer treat-
ments such as chemotherapy and radiotherapy [8, 9].
Furthermore, individuals with cancers affecting the head, neck
and gastrointestinal system may experience pain and discom-
fort during food consumption, resulting in reduced food intake
[10] as well as poorer nutrient uptake and utilisation caused by
decline in digestive organ function. Consequently, patients
with these types of cancers are at the greatest risk of malnu-
trition [11].

Malnutrition leads to adverse consequences such as poorer
prognosis and treatment outcome [11, 12], reduced functional
status [13, 14], reduced quality of life (QoL)' [10, 14], in-
creased risk of chemotherapy-induced toxicity [11] and post-
operative complications [16]. These malnutrition-associated
consequences of cancer in turn lead to poorer survival [17].
Furthermore, malnutrition was also associated with longer du-
ration of hospital stays, poorer hospitalisation outcomes and
higher healthcare costs [2].

Malnutrition in oncology patients often involves cancer
cachexia, which is characterised by progressive muscle
wasting that cannot be completely reversed by conventional
nutrition support [ 18]. This condition is often accompanied by
anorexia, reduced food intake, metabolic abnormalities, fa-
tigue as well as impaired immune and physical function [18,
19] which exacerbates the condition of the patient.

Despite its high incidence and adverse effects, malnutrition
in oncology patients is an often overlooked condition that
should be addressed with early and systematic nutrition sup-
port [3, 14, 17]. Early and sustained nutrition intervention has
been shown to be effective in reducing weight loss [15, 20, 21]
and alleviating malnutrition-associated effects including im-
proving tolerance to cancer treatment, reducing incidence of
hospital admission [20] and improving QoL [15, 22]. At

! Quality of life (QoL) of patients is assessed using questionnaires with
different items such as physical, emotional and social function as well as
patient symptoms [15].
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present, the main nutrition intervention approaches used for
oncology patients include nutrition counselling (NC) by a di-
etitian or other healthcare professionals [21], prescription of
oral nutrition supplements (ONS) [5, 23] as well as tube feed-
ing (TF). These interventional approaches may be used alone
or in combination. This review will critically evaluate the
effectiveness of the different methods of nutrition intervention
on nutrition status outcomes based on existing literature.

Materials and methods
Database search

Original research articles published from 1994 to 2014 which
studied the effects of nutrition intervention approaches (i.e.
NC, ONS and TF) on outcomes of oncology patients were
sourced from electronic databases including PubMed
(MEDLINE), the Cochrane Central Register of Controlled
Trials (CENTRAL), the American Society for Parenteral and
Enteral Nutrition (ASPEN) and the Academy of Nutrition and
Dietetics (AND) Evidence Analysis Library. The primary out-
comes analysed in this review are nutrition status outcomes
(e.g. weight, patient-generated subjective global assessment
(PG-SGA),> body mass index (BMI) and muscle mass)
though other outcomes (e.g. mortality, infection and QoL)
were also explored. The exposure search terms used
were ‘nutrition intervention’, ‘oral nutrition supplementa-
tion’, ‘nutrition therapy’, ‘enteral nutrition’, ‘tube feeding’,
‘gastrostomy feeding’, ‘jejunostomy feeding’, ‘nutrition
counselling’, ‘dietary counselling’” and ‘dietitian counselling’
and the outcome search terms used were ‘malnutrition’, ‘nu-
trition status’, ‘weight’, ‘BMI” and ‘SGA’. Studies on paren-
teral nutrition were excluded as practice guidelines recom-
mend parenteral nutrition to be used only when the gastroin-
testinal tract is unable to function [24].

Selection of studies

The inclusion and exclusion criteria are listed in Table 1. Only
randomised controlled trials (RCTs) and pseudo-randomised
trials (trials which used quasi-random allocation methods such
as assignment by postal code) were included. The studies had
to involve adult oncology patients (>19 years). Patients of all
types and stages of cancer, as well as receiving all types of
oncology treatments (e.g. radiotherapy (RT), chemotherapy

2 Patient-generated subjective global assessment (PG-SGA) is a nutrition
status assessment tool based on the dietary intake, weight change, func-
tional capacity, symptoms and physical examination that has been vali-
dated for use on cancer patients. After the assessment, patients are clas-
sified as well-nourished (A), moderately malnourished (B) and severely
malnourished (C) [20]. A numerical PG-SGA score is also given, with
higher scores indicating poorer nutrition status [12].
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Table 1  Inclusion and exclusion criteria of papers included in review

Selection criteria Inclusion criteria

Exclusion criteria

Type of studies RCTs and pseudo-randomised trials

Patient characteristics Adults (>19 years)

All types and stages of cancer

Non-randomised trials, non-controlled trials,
animal trials, in vitro studies, etc.

Infants and children (<19 years)

Receiving all types of oncology treatments (e.g. RT, CT, surgery)
All types of settings (e.g. outpatient and hospitals)

Type of nutrition intervention

Outcomes studied

NC and/or ONS (to increase energy and protein intake but
not to modulate the immune function) and TF

Nutrition status (e.g. weight, BMI, PG-SGA score) and others, if any

ONS (to modulate the immune function),
parenteral nutrition, drug interventions, etc.

BMI body mass index, CT chemotherapy, NC nutrition counselling, ONS oral nutrition supplements, PG-SGA patient-generated subjective global
assessment, RCT5s randomised controlled trials, RT radiotherapy 7F tube feeding

(CT), surgery), were included. The selection criteria for papers
included in the systematic review are summarised in Fig. 1.
We did not perform a meta-analysis due to the high degree of
heterogeneity between the studies.

Results
Literature search

Thirteen papers with a total of 1077 participants were includ-
ed. Four papers originated from two trials [25-28], with a
short-term [26] and long-term study [25] of colorectal cancer
patients as well as a single study on gastrointestinal tract as
well as head and neck cancer patients which reported on

different nutrition status outcomes in two papers [27, 28]. As
such, there were 11 RCTs that were included in the review.
The intervention approaches included NC (four studies; five
papers) [25, 26, 29-31], NC+ONS (five studies; six papers)
[21, 23, 27-29, 32], ONS (three studies; four papers) [25, 26,
29, 31] and TF (three studies; three papers) [15, 33, 34]. All
the papers reviewed are summarised in Table 2.

Nutrition counselling

The first approach commonly used to prevent or manage mal-
nutrition is NC, which is the provision of individualised ad-
vice to patients to modify or enhance their diet. Dietitians
and other healthcare professionals may provide patients
and their caregivers advice on ways to increase the

Fig. 1 Flow diagram for
selection of studies

Abstracts identified
through Pubmed search
(n=248)

Abstracts identified
through CENTRAL search
(n=1482)

Abstracts identified
through references
(n=20)

y

Total abstracts after removing duplicates
(n=632)

A4

Abstracts screened for inclusion

(n=632)
| Abstracts excluded
“1 (=490)
A4
Full-text articles screened for inclusion
(n=142)

Full-text articles excluded
(n=129)

\ 4

A4

Trials included in this review
(n=13)
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patient’s calorie and protein intake through regular foods as
well as encourage certain modifications to the patient’s current
diet. Furthermore, NC allows for nutrition advice based on
each patient’s health condition and lifestyle [29]. Here, we
first review the effectiveness of NC with no prescription of
ONS by the dietitian.

All the four studies that investigated the effect of NC (with
no ONS prescription) on nutrition status [25, 26, 29-31]
reported positive effects of NC on different aspects of
nutrition status including weight gain [29], PG-SGA scores
[25, 26,30, 31] and BMI [25]. However, no significant differ-
ence in weight, BMI as well as triceps and scapular muscle
mass change over 12 weeks was found between the NC and
control groups although improvements in PG-SGA was
reported following intervention in one study [30]. In
another study which also reported improvements in
PG-SGA, no significant difference in the number of
patients who showed improvements in BMI between
the NC and control groups was found [26].

A significant improvement in energy and protein intake
was noted among NC patients as compared to control patients
in all four papers that included nutrition intake as an outcome
[25, 26, 30, 31]. Nutrition intake was also correlated with
nutrition status [31]. Four of the five papers that included
QoL as an outcome found improvements in QoL function
scores [25, 26, 30, 31], with only one paper reporting no
significant difference between groups for QoL change from
baseline to week 6 and week 26 [29]. Furthermore, QoL
change was also correlated with nutrition intake or status
change in three papers [25, 26, 31]. NC was consistently as-
sociated with patients experiencing fewer [25, 26, 31] and less
severe RT toxicity symptoms [25, 31]. In one paper, survival
in colorectal cancer patients who received NC improved [25]
while in another paper, no significant difference between both
groups of patients was found [29].

Nutrition counselling with oral nutrition supplements

While there is evidence that NC alone improves nutrition
status outcomes and other clinical outcomes of patients,
the combined use of NC with ONS is usually recom-
mended for oncology patients. This is especially for patients
who have difficulties meeting the recommended nutrition in-
take through consumption of regular foods. In this section, we
review the effectiveness of NC with ONS as recommended by
the dietitian on the nutrition status of oncology patients.

Five studies (six papers) investigated the effect of NC+
ONS on nutrition status outcomes [21, 23, 27-29, 32]. In
one paper [29], although there was a group of patients who
received NC+ONS, there was no specific comparison of this
group of patients against those who received no form of inter-
vention. It was only reported that the patients who received
NC showed greater weight gain compared to those who did
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not [29]. The other five papers showed that the intervention
approach (NC+ONS) was associated with improvements in
nutrition status outcomes including weight gain [32], weight
maintenance [21, 23, 28], BMI gain [32], PG-SGA improve-
ment [27, 28] and fat-free mass (FFM) maintenance [23].
However, in three of the papers [21, 23, 28], no significant
differences in BMI [21], FFM loss [28] and fat mass loss [23]
were observed between the control and intervention groups.

The only paper which reported on nutrition intake as an
outcome found that NC+ONS was associated with an in-
crease in energy and protein intake [27]. As for QoL, one
paper found that the intervention approach was associated
with improvements in the maintenance of global QoL and
physical function [28] while two other papers found no sig-
nificant improvements in QoL [29, 32]. Survival was not sig-
nificantly different between patients who received NC+ONS
compared to those who did not in both papers which reported
on survival as an outcome [29, 32].

Oral nutrition supplements

Oral nutrition supplementation without NC may also be used
to increase caloric and protein intake of patients [26, 29, 31,
35]. ONS is usually used to supplement the regular diet, al-
though they may act as a meal replacement for patients who
are unable to consume regular foods.

Three studies (four papers) investigated the effect of ONS
on the nutrition status of oncology patients in terms of weight,
BMI and PG-SGA scores [25, 26, 29, 31]. In all four papers,
ONS was associated with improvements in nutrition status
outcomes compared to the control group though these im-
provements were mostly not statistically significant [25, 26,
29, 31].

Only one paper found statistically significant improve-
ments in BMI and PG-SGA scores in patients who received
ONS compared to control patients [26], while two other stud-
ies found no significant improvements in weight gain [29] and
PG-SGA scores [31]. Another long-term follow-up study did
not report clearly whether ONS was associated with any im-
provements in nutrition status [25].

Only one of three papers reporting on nutrition intake
found significant improvements in patients using ONS [26].
However, the long-term follow-up [25] of that study and an-
other short-term study [31] found no significant difference in
nutrition intake in both groups. The paper that reported posi-
tive results also found that the intake eventually decreased to
baseline or below baseline for both the ONS and control
groups after 3 months [26]. Caloric and protein intake was
positively correlated with nutrition status in both groups in
one of the papers [31]. Two studies found short-term improve-
ments in some QoL scores in the ONS group when compared
to the control group which showed deterioration in all QoL
scores [26, 31]. Two other studies [25, 29] found no
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significant difference in QoL between both groups. In three
[25, 26, 31] of four papers, QoL change was associated with
nutrition intake or status change in ONS patients [26, 31]. One
study found that ONS reduced the incidence of anorexia, nau-
sea, vomiting and diarrhoea after RT and 3 months [26].
However, the long-term follow-up [25] of the same study
and another short-term study [31] found no significant differ-
ence between the ONS and control groups. One paper report-
ed better survival in ONS patients [25], while another found
no significant difference between the ONS and control groups
[29].

Tube feeding

Tube feeding (TF) is another nutrition intervention that is
mostly used for oncology patients who have problems with
oral consumption. This includes many head and neck cancer
patients as the tumour may physically obstruct the passage of
food or cause difficulties and pain during swallowing,
resulting in reduced nutrition intake [15]. Liquid nutrition for-
mulations are delivered to the patient’s stomach or small in-
testine by means of a tube that is either placed through the
nostril, with the most common being nasogastric tube feeding
(NGT), or a tube that goes through the abdomen wall directly,
with the most common being percutaneous endoscopic
gastrostomy (PEG). However, there is also concern about
the complications that are associated with tube feeding which
include infections and tube dislodgement [33].

Three studies examined the effects of TF on nutrition status
outcomes in oncology patients, in particular head and neck
cancer patients [15, 33, 34]. Two studies compared patients
who were randomised to either PEG or usual care [15, 34],
while another study compared patients who were randomised
to either PEG or NGT [33]. No RCTs on the comparison of
NGT patients with control patients or on other forms of TF
such as nasojejunal feeding and jejunostomy were found.

Mixed results were found in the two papers that compared
patients who received PEG feeding to those who received
usual care [15, 34]. Only one paper found positive results
associated with PEG feeding in terms of weight maintenance
[15], while both papers found no significant difference in BMI
between PEG patients and control patients [15, 34]. In the
paper comparing NGT and PEG on nutrition status outcomes
[33], patients who received PEG feeding showed better weight
maintenance and larger triceps skinfold thickness at 6 weeks
posttreatment though there was no improvement in absolute
weight or upper arm circumference at the same time point.
The difference in weight maintenance also ceased to be sig-
nificant at 6 months posttreatment [33].

The two papers comparing PEG with usual care reported
on QoL as an outcome and found improvements in QoL in
general at 6 months [34] and several QoL functions at 3, 6 and
12 months [15]. No significant differences in overall

@ Springer

complication rates and chest infection rates were found
between the PEG and NGT groups [33] though tube dis-
lodgement occurred in 12 NGT patients and none of the PEG
patients. Mortality was not found to be significantly different
between the PEG and NGT patients [33].

Discussion
Summary of key findings

It has been demonstrated that different nutrition intervention
approaches have differing degrees of effectiveness on nutri-
tion status outcomes as well as other clinical outcomes. In
particular, NC with or without ONS has been associated with
consistent improvements in different aspects of nutrition sta-
tus outcomes including weight gain and maintenance, BMI
and PG-SGA change. On the other hand, ONS on its own
was associated with slight but mostly insignificant improve-
ments in aspects of nutrition status outcomes like weight gain,
BMI and PG-SGA scores, with only one paper finding signif-
icant improvements in BMI and PG-SGA scores. PEG was
associated with inconsistent improvements in nutrition status
outcomes with one paper finding improvements in weight
maintenance and both papers finding no improvements in
BMI. In the single study that compared PEG with NGT,
PEG patients showed better weight maintenance and greater
triceps skinfold thickness at 6 weeks than NGT patients
though the difference in weight maintenance ceased to be
significant at 6 months. Furthermore, there were no significant
differences in other nutrition status outcomes such as absolute
weight and upper arm circumference between the PEG and
NGT patients.

Analysis of results

Nutrition counselling (NC) with or without ONS was associ-
ated with much more consistent and significant improvements
in nutrition status outcomes compared to other forms of nutri-
tion intervention (e.g. TF or ONS alone) or no intervention. In
advanced stage cancer patients, nutrition intervention is usu-
ally only able to reduce, rather than reverse, weight loss [36,
37]. Although all the studies on NC involved patients with
advanced stage cancers [21, 23, 25-32], improvements in
weight maintenance [23, 28], and even weight gain [29, 32],
were observed, thus highlighting the efficacy of NC in im-
proving nutrition status outcomes.

This could be because NC patients adhere more strictly to
the recommended dietary changes due to regular appoint-
ments with dietitians or other healthcare professionals [38].
Other than providing dietary advice, these healthcare profes-
sionals are likely to also provide encouragement and positive
reinforcement to patients which are important in supporting
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the dietary change of the patient [39]. On the other hand, other
forms of intervention such as ONS lack constant review and
support, possibly contributing to the problem of non-compli-
ance. Furthermore, unlike most other nutrition interventional
approaches, dietary advice given during NC is individualised
to suit the lifestyle and condition of patients and may alter
based on changes in the patient’s conditions [38].

ONS was only associated with significant improvements to
nutrition status outcomes such as BMI and PG-SGA scores in
a study on colorectal cancer patients [26]. However, another
study on head and neck cancer patients conducted by the same
group of researchers which was executed in a comparable
manner (same prescription of ONS, duration of intervention,
similar mean age of patients and proportion of stage I/II pa-
tients and stage III/IV patients) showed no significant im-
provements in weight gain [31]. This could suggest that at
least in the short-term, colorectal cancer patients are receptive
to this form of nutrition intervention approach, unlike head
and neck cancer patients. However, there is also the possibility
that head and neck cancer patients did not show positive
changes in nutrition status outcomes upon ONS prescription
as they were less compliant to the ONS prescription due to
pain or discomfort during consumption of regular food and
ONS [10].

Another study on patients with advanced gastrointestinal
tract cancer, non-small cell lung cancers or mesothelioma also
found no significant improvements in weight change at
6 weeks, 26 weeks and 1 year upon the prescription of ONS
[29]. Overall, there is little evidence to show that ONS alone is
effective in improving nutrition status outcomes in oncology
patients. Furthermore, while ONS has the advantage of being
one of the simplest methods to increase caloric intake [38], it
may be financially unsustainable in the long-term for some
patients and often has the problem of non-compliance [35].

There was also insufficient evidence to show that TF was
effective in improving nutrition status outcomes in oncology
patients. In both studies comparing PEG to usual care, no
significant improvements in several nutrition status outcomes
including BMI and number of malnourished patients were
observed [15, 34]. The only positive outcome associated with
PEG was significantly less weight loss at 6 months among
patients who lost weight [15]. However, it is important to note
that only advanced cancer patients were included in these two
studies [15, 34]. Early stage cancer patients have been found
to be more receptive to nutrition intervention approaches than
advanced stage cancer patients [36]. As such, while TF may
be ineffective in improving nutrition status outcomes for ad-
vanced stage cancer patients [15, 34], it is possible that TF
may be effective for early stage cancer patients.

The only study that compared NGT feeding against PEG
feeding [33] found that PEG patients showed better nutrition
status outcomes including weight maintenance and triceps
skinfold thickness than NGT patients though there were no

significant differences in other nutrition status outcomes [33].
However, the small number of RCTs and sample size of the
studies available contribute to the inconclusiveness of the ac-
tual efficacy of TF on nutrition status outcomes [15, 33, 34].

Comparison of main findings with other reviews

A comprehensive literature search yielded no reviews that
focused on the effects of nutrition intervention approaches
on nutrition status outcomes of oncology patients in general
(i.e. not focused specifically on a type of cancer) which only
used RCTs. However, there were two reviews which focused
on head and neck cancer patients conducted by Langius et al.
[40] (10 RCTs; n=536) and Garg et al. [41] (10 RCTs; n=
585). Both reviews examined the efficacy of nutrition inter-
vention approaches on nutrition status outcomes in head and
neck cancer patients receiving RT [41] and RT or chemora-
diotherapy (CRT) [40]. Similar to the present review, NC was
associated with consistent improvements in nutrition status
while ONS was associated with inconsistent effects on nutri-
tion status outcomes [40]. The present review is also in agree-
ment with the review by Langius et al. which found that PEG
was not associated with consistent benefit to nutrition status
when compared to control (received TF [15, 34] and NC [15]
only when required) and was associated with some nutrition
status improvements after RT when compared to NGT [40].
Evidence on the efficacy of TF on nutrition status outcomes
was also very limited in the review by Garg et al. [41], with
only one study comparing patients who received NGT against
those who received optimal oral nutrition [42]. In that study,
NGT patients showed significantly less weight loss. However,
due to limited number of studies and sample size, no definite
conclusion on the efficacy of TF on nutrition status could be
drawn as well.

Limitations

The different studies that were included in the present review
had a high degree of heterogeneity including variations in
cancer type and staging, intervention duration, frequency
and intensity as well as inclusion criteria for participants. In
particular, the variability in cancer types and stages of the
patients from the different studies is likely to account for a
large part of the differences in results. The risk and severity
of malnutrition differs with cancer type [11], with lung and
upper gastrointestinal tract cancer patients showing a higher
incidence of cachexia than lower gastrointestinal tract cancer
patients [43]. In addition, patients with advanced stage cancers
tend to show less improvement in nutrition status compared to
patients with early stage cancers [36]. As such, patients of
different types and stages of cancers are likely to show differ-
ent extents of nutrition status improvement in response to the
same nutrition intervention.

@ Springer
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Furthermore, the definition of the control groups differed
greatly, with some studies using no intervention [25, 26, 29,
31] and others using usual care [15, 21, 23, 27, 28, 30, 32, 34]
as the control. This is because in most situations, it is unethical
to completely deny patients of any form of nutrition interven-
tion, especially when the patient is malnourished or at risk of
malnutrition. In different studies, the protocol for usual care
also varied greatly for different countries and hospitals. This
high degree of heterogeneity among the studies may contrib-
ute to the differences in outcomes in different studies of the
same intervention approach.

In particular, there is a high degree of heterogeneity in the
execution of NC given its very nature of being individualised
and dependent on individual judgement. The type of advice
provided as well as the way the advice was delivered to the
patient differs greatly depending on the experience, discernment
[44] and even soft skills of the dietitian. These in turn are strong-
ly influenced by the conventions of the region, hospital proto-
cols, training received by the dietitian and the dietitian himself/
herself. Furthermore, while the duration and frequency of NC
are commonly reported in studies, it is difficult and almost im-
possible to document other aspects including the content and
intensity of NC. Despite all these differences, the fact that con-
sistent nutrition status improvements were observed in all NC
studies is proof of its efficacy in reducing malnutrition.

The review also did not encompass certain aspects of nu-
trition intervention such as parenteral nutrition and some nov-
el nutrition intervention methods. Parenteral nutrition was ex-
cluded as practice guidelines recommend parenteral nutrition
to be used only when the gastrointestinal tract is unable to
function [24]. Other novel nutrition intervention methods
which involve the use of immune function modulating ONS
such as eicosapentaenoic acid (EPA) as well as pharmacolog-
ical drugs like megestrol acetate were also excluded from the
study as these compounds affect the nutrition status and other
outcomes of patients through mechanisms other than the in-
crease in caloric or protein intake. In particular, there is some
evidence that EPA can alter the metabolic pathways involved
in cancer [45] while megestrol acetate helps to stimulate ap-
petite and may also alter metabolism and catabolic cytokine
production [46].

Future directions

The RCTs of nutrition intervention approaches, especially for
TF, on nutrition status outcomes are still very limited. As such,
more studies are required to provide more definitive evidence
with regard to the efficacy of these approaches. The multiple
factors present in the studies which may influence patient out-
comes also make it difficult for comparison between different
studies. Future research may take these factors into consider-
ation by adjusting a single factor (e.g. duration or intensity of
intervention) and studying whether it affects outcomes.

@ Springer

Conclusion

From this review, NC with or without ONS appeared to be the
most effective nutrition intervention method, with significant
and consistent improvements in several nutrition status out-
comes. On the other hand, ONS and TF were associated with
inconsistent results, with improvements in few aspects of nu-
trition status outcomes and no significant differences in others.
More studies are, however, required to provide a more con-
crete conclusion. At present, it is recommended that a system-
atic protocol be in place for the early referral of oncology
patients to dietitians for NC in order to reduce their risk and
severity of malnutrition which could be detrimental to other
clinical outcomes such as survival and QoL. Individualised
advice on whether other nutrition intervention approaches
such as ONS and TF are required can then be provided based
on the condition of the patient.

Conflict of interest The authors declare that they have no competing
interests.
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