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Nutritional support
for cancer patients
Patients who are receiving adequate nutrition have a better prognosis, respond
better to chemotherapy and can tolerate higher doses of anticancer treatments.
It is therefore important for oncologists to assess and manage malnutrition.
alnutrition, which is eas‑
ily identified during clinical
examination by weight loss
and hypophagia, is an independent
negative prognostic factor for can‑
cer patients. Nutritional health can
be considered based on a person’s
protein status. This is very impor‑
tant because there is no store of
protein in the body, yet each protein
has a specific function, for example
as an enzyme, antibody, or contract‑
ing muscle protein or transport pro‑
tein. The severity of malnutrition is
often related to the degree of the
protein depletion.
Nutritional health can be defined
as having 100% of body protein (see
figure overleaf). Depending on the
duration of starvation or the cause of
malnutrition, protein depletion leads
to loss of organ function. This starts
with decreased muscle mass (skel‑
etal, cardiac and smooth muscle),
followed by decreased visceral pro‑
teins, including albumin, transferrin
and transport protein. Further pro‑
tein malnutrition results in impaired
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immune response, which is com‑
promised with the decrease of lym‑
phocytes and synthesis of antibodies
and acute phase proteins. This can
be seen in a surgical patient, with
impaired wound healing. The next
step in protein depletion is impair‑
ment of organ function – gut, liver
and heart. Finally, further protein
depletion leads to a poor adaptation
to any minimal biologic stress, which
can prove to be fatal. Nitrogen death
was defined thirty years ago as when
30% of body nitrogen has been lost.
This depletion is incompatible with
survival.
So-called secondary malnutri‑
tion (the type commonly associ‑
ated with a serious infectious or
neoplastic disease) leads to protein
depletion, and differs from pure
starvation, such as in anorexia ner‑
vosa, where visceral proteins are

maintained and remain stable until
weight loss is extreme. In cancer or
sepsis, where there is an inflamma‑
tory status, the decrease of visceral
proteins is common.
Several studies have identified
malnutrition as an independent
negative prognostic factor for sur‑
vival in patients with a variety of
malignancies. We have very exten‑
sive evidence to show that malnutri‑
tion plays a major role in predicting
poor prognosis, based on measuring
weight loss,1 low bioelectric phase
angle2–10 or depletion of body pro‑
tein or fat with sophisticated lab‑
oratory methods.11,12 On clinical
grounds, the Prognostic Nutritional
Index13,14 and the Glasgow Prog‑
nostic Score15 are very effective
in identifying patients with a poor
prognosis.
Malnutrition not only compro‑

CONSEQUENCES OF VARIOUS DEGREES OF PROTEIN DEPLETION

Health: 100% of body nitrogen
Decreased Muscle Mass: Skeletal, Cardiac, Smooth
Decreased Visceral Proteins: Albumin,
Transferrin, Transport Proteins
Impaired Immune Response: Lymphocytes,
Polymorphonuclear Leukocytes, Complement,
Antibodies, Acute Phase Proteins
Impaired Wound Healing:
Response to Trauma
Lean Body Mass
Impaired Organ Function:
Gut, Liver, Heart
Impaired Adaptation
Nitrogen Death: 70% of body nitrogen
WP Steffee (1980) JAMA 244:2630–35, © 1980 American Medical Association. All rights reserved
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mises survival, but also has a major
adverse effect on the quality of life.
Studies have shown that malnour‑
ished cancer patients have:
n higher rates of hospital readmissions
and longer hospital stays16,17
n increased symptom distress18
n reduced quality of life, based on
usual questionnaire for cancer
patients19–24
n reduced muscle strength and
functional status8
All of these studies have identi‑
fied malnutrition as an independ‑
ent factor that adversely affects the
quality of life.
Importantly for oncologists, mal‑
nutrition increases chemotherapy
toxicity. This has been demonstrated
for weight loss and hypoalbumine‑
mia25 and low total body nitrogen
as a predictor of neutropenia.26 It
has also been demonstrated for
sarcopenia as a significant predic‑
tor of toxicity, based on CT scan.27
It is also true for patients with a
body mass index (BMI) lower than
25kg/m².28 All of these factors have
been found to be associated with
poor adherence to chemotherapy,
and high toxicity.
Malnourished cancer patients also
have poorer responses to chemo‑
therapy, both in terms of the per‑
centage of patients responding to
chemotherapy and the duration of
response to treatment.29,30 The fact
that malnourished patients have
a poor prognosis, are more likely
to have poor responses to chemo‑
therapy, and have increased toxic‑
ity means that it is important for
oncologists to assess and manage
malnutrition.
Question: We have so much data,
going back more than 40 years, so
why are people still trying starvation

e-GRANDROUND

diets to kill their cancer and why is
the awareness of the negative impact
of malnutrition still so low among
oncologists?
Answer: When patients die because
of cancer there is often a combination of cachectic status due to the
inflammatory reaction that we know
is a major contributor to the weight
loss, metabolic derangement and
poor nutrient intake. For oncologists and other clinicians it is not
clear whether a cancer patient has
died because of tumour progression
or starvation. Some patients with
a slowly progressing tumour or a
tumour not involving vital organs
could survive for some months, but
they die sooner because they do not
eat enough. The problem is related
to the fact that it is difficult to separate the morbidity and mortality that
is due to the simple deficiency of
macronutrients from the alteration
of metabolism that is due to inflammation, which is a major cause of
cachexia. So many oncologists have
a nihilistic approach and do not try
to feed cancer patients in an optimal
way. In contrast, I suggest that these
patients should be supported in the
best possible way with nutrition.

How can we identify cancer
patients at nutritional risk?
There are several nutritional screen‑
ing tools, but the most important
and most commonly used in hospi‑
tals are shown in the table above.
The Malnutrition Screening Tool
(MST) relies mainly on uninten‑
tional weight loss and appetite, so it
is very simple to use this score if a
hospital has limited resources. The
Nutritional Risk Screening includes
more parameters: unintentional weight
loss, BMI, severity of disease, age,
and impaired general condition, with

COMPARISON OF MALNUTRITION RISK SCREENING TOOLS

It is important to screen patients for nutritional status; the choice of screening tool is less important
BMI – body mass index; ESPEN – European Society for Clinical Nutrition and Metabolism
a
Academy of Nutrition and Dietetics/American Society for Parenteral and Enteral Nutrition diagnostic characteristic

scores ranging from 0 to 7. An impor‑
tant point about this screening tool,
which is commonly used in Europe,
is that it was developed to identify
not only malnourished patients but
also those who may improve with
nutritional support.
The
Malnutrition
Universal
Screening Tool (MUST) is widely
used in the UK and Europe, and
includes
unintentional
weight
loss, BMI, severity of disease and
food intake. The Short Nutritional
Assessment Questionnaire (SNAQ)
asks questions about unintentional
weight loss, appetite and use of
oral supplements or tube feeding. A
very interesting and comprehensive
review on screening tools by Marian
van Bokhorst31 found there is no per‑
fect screening tool, and none of the
tools are better than the others, but
concluded that the important thing
is to use a tool to assess patients
from a nutritional point of view.
Question: Which malnutrition risk
screening tool would you recommend?
Answer: It depends on the situ-

ation. I used the Nutritional Risk
Screening 2002 tool (NRS-2000)
for my studies, and we published at
least two studies demonstrating that
nutritional risk is correlated to the
type and stage of a patient’s tumour.
In routine clinical practice, if I realise that a patient is anorexic because
they say they have no appetite, relatives report that the patient is not eating and the patient has lost weight,
this information is enough to consider nutritional support. However,
if you want to stratify for trials of
nutritional support, I would recommend the NRS-2002, though this is
not because it has been demonstrated
to be better than the others. Ideally
in routine practice a patient’s chart
should include a space to report their
nutritional risk.

Ways to provide nutritional
support to cancer patients
The approach to nutritional support
depends on the availability of a work‑
ing/accessible gastrointestinal (GI)
tract. Very simply, we can consider
nonsurgical cancer patients identified
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MUST MALNUTRITION UNIVERSAL SCREENING TOOL

This screening tool, developed by BAPEN, the British Association for Parenteral and Enteral
Nutrition, is one of several tools that can be used to assess patients’ nutritional status

as malnourished at nutritional risk in
three broad groups:
n patients with the whole GI tract
working
n patients with the upper GI tract
inaccessible
n patients with the whole GI tract
inaccessible or not working.
In patients with the whole GI tract
working, I think the first approach
is oral nutritional intervention with
supplements, which are better if
enriched with omega-3 or leucine,
with or without dietetic coun‑
selling and megestrol. However,
sometimes we may also consider
supplementary intravenous nutri‑
tion. In patients who already have
a central line it is sometimes easier
52 I CancerWorld I July-August 2014

to give nutritional supplementation
by vein than forcing oral intake or
using a tube.

What are the effects of
oral supplementation?
Dietary counselling alone does not
ameliorate quality of life, but diet
ary counselling plus nutritional
supplements improves weight more
than dietary counselling alone or
usual care.32–34 Dietary counsel‑
ling plus nutritional supplements
improves quality of life, accord‑
ing to two studies.35–37 However,
oral nutritional intervention has no
effect on cancer mortality.
An experimental diet high in pro‑
tein and enriched with 10% free
leucine was found to significantly

improve the muscle protein frac‑
tional synthesis rate compared to a
standard diet.38 A study giving amino
acids rapidly in high quantity (40 g),
given as a bolus, increased the mixed
muscle fractional synthesis rate in
cancer patients undergoing intense
chemotherapy.39 These studies show
that giving amino acids as a bolus or
an enriched leucine diet can improve
muscle synthesis in cancer patients,
despite chemotherapy or inflamma‑
tory status.
There is some controversy over sup‑
plements enriched with omega-3 fatty
acids, according to four systematic
reviews and two meta-analyses.40–45
One meta-analysis concluded that
omega-3 supplementation increased
lean body mass in cancer patients,
while the other found no improvement.
Recent non-randomised clinical
trials have shown that omega-3 fatty
acids increased lean body mass in
patients with head and neck can‑
cer46 and increased the muscle
mass, body weight and response
to chemotherapy in patients with
lung cancer.47
Recent randomised controlled
trials, not included in the previ‑
ous meta-analyses, demonstrated
improved quality of life in patients
with lung cancer,48 as well as
reduced leukopenia in patients
on neoadjuvant chemotherapy for
oesophageal cancer,49 and reduced
weight loss and higher remission
rates in leukaemic patients receiv‑
ing omega-3 fatty acids.50
How can we optimise the use of
oral nutritional supplements? An
excellent systematic review51 found
greater adherence to higher-energydensity supplements (91% with
2 kcal/ml). Adherence was probably
better with liquid oral nutritional
supplements. This sort of energy

e-GRANDROUND

supplement should be in addi‑
tion to food, with clinical benefits
when the intake was in the range of
300–600 kcal/day for more than five
weeks.
Dietary energy density was posi‑
tively associated with energy bal‑
ance. Survival was positively
associated with energy balance
while systemic inflammation had
a negative association. The review
recommended using omega-3 fatty
acids and/or leucine-enriched oral
nutritional supplements. When
amino acids are used, they should
be given as a bolus.

Patients with inaccessible
upper GI tract
Options for patients with an inac‑
cessible GI tract are tube feeding
using either a nasogastric tube or
percutaneous endoscopic gastros‑
tomy, where the tube feeds directly
into the patient’s stomach, passing
through their abdominal wall.
There is a lot of experience in
patients with head and neck can‑
cer, during radiation with or with‑
out chemotherapy, and many
non-randomised trials report better
weight maintenance and quality of
life, as well as better adherence to
therapy and fewer hospital admis‑
sions, compared with oral feeding.
A randomised clinical trial com‑
paring percutaneous endoscopic
gastrostomy with use of a nasogas‑
tric tube found that percutaneous
endoscopic gastrostomy was asso‑
ciated with better weight main‑
tenance and a longer duration of
enteral nutrition52,53 as well as a
similar52 or better53 quality of life.
The results are quite limited so
we cannot recommend percutane‑
ous endoscopic gastrostomy over
nasogastric feeding.

Patients whose whole GI tract
is inaccessible or not working
You are obliged to use parenteral
(intravenous) nutrition in patients
whose GI tract is inaccessible or not
working. There is little scientific expe‑
rience and very few randomised trials,
but the approach is very practical and
well accepted by those patients who
already have a central venous cath‑
eter and may not be able to differen‑
tiate between therapy and nutritional
support. This may be important from
a psychological point of view, as the
patients do not realise that they are so
compromised that they require nutri‑
tional support to survive. Small-vol‑
ume high-density emulsions can cover
a large part of the patient’s energy
requirement, so they can be used eas‑
ily in home environments.
Supplemental parenteral nutri‑
tion can be useful in patients whose
GI tract is only partially obstructed
or who are partially aphagic (have a
reduced ability to swallow), because
delivery via a vein may be more com‑
fortable for them and is easier than
putting a tube in the stomach or forc‑

ing oral nutrition. A randomised study
in patients with cancer of the oesoph‑
agus showed those fed by parenteral
nutrition were able to receive higher
doses of chemoradiation therapy (see
figure below) without increased tox‑
icity, compared to controls.54
A recent Chinese study identi‑
fied malnourished cancer patients
using a nutritional screening tool and
treated them with enteral or paren‑
teral nutrition. In comparison with
patients who did not receive any
nutritional treatment, those who
received enteral or parenteral nutri‑
tion had a significantly reduced risk
of developing adverse events. The
authors concluded that undernutri‑
tion and nutritional risk are common
problems that impact on outcomes of
hospitalised cancer patients.55
There are few studies on the use
of supplemental parenteral nutri‑
tion at home, but one study showed
giving supplemental parenteral
nutrition intravenously in cachec‑
tic patients who were not totally
aphagic when their oral intake
dropped to 21–24 kcal/kg/day was

NUTRITIONAL SUPPORT AFFECTS ANTICANCER THERAPY DOSE

A study of patients with oesophageal cancer showed that parenteral nutrition (PN) increased
the dose of chemoradiation therapy patients could receive without suffering increased toxicity
Source: Adapted from SS Sikora et al. (1998) JPEN 22:18–21
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associated with an increase in
energy balance, longer survival and
improved maximum exercise capac‑
ity.56 A further study demonstrated
an increase in lean body mass in
cancer patients receiving supple‑
mental parenteral nutrition.57
We conducted a study in 414
incurable cancer patients who
were cachectic and almost aphagic
using parenteral nutrition at home.
Results showed a six-month survival
of 28% and a three-month survival
of 57%.58 In contrast, according to
the literature, without nutritional
support these patients would have
survived less than three months.
We were also able to identify some
simple biochemical/clinical prog‑
nostic factors that predict a higher
rate of three-or six-month survival

in patients on home total parenteral
nutrition. A randomised trial cannot
be carried out for ethical reasons, but
comparison with evidence in the lit‑
erature suggests that survival can be
prolonged with parenteral nutrition at
home. Home parenteral nutrition may
therefore prolong survival in selected
incurable cancer patients who are
cachectic and aphagic, usually with
malignant obstruction, and who do
not have jaundice or major liver, renal
or respiratory insufficiency.
According to the guidelines of
both the American Society for Par‑
enteral and Enteral Nutrition and
the European Society for Clinical
Nutrition and Metabolism, the rou‑
tine use of enteral or parenteral sup‑
plementation during chemotherapy
is not recommended. However, if

patients are malnourished or fac‑
ing more than a week of starvation,
then oral nutritional supplements
and/or enteral nutritional support
should be considered (grade B rec‑
ommendation, with supporting evi‑
dence in the literature). If this is
not feasible, then parenteral nutri‑
tion is recommended.
If patients develop GI toxicity from
chemotherapy or radiation ther‑
apy, short-term parenteral nutrition
may be better tolerated (and more
efficient) than enteral nutrition to
restore intestinal function, prevent
nutritional deterioration and allow
full adherence with therapy (general
consensus statement). n
The references cited in this article can be
accessed online at www.cancerworld.org

It’s your world. Get online and have your say
l Are trials being stopped too early?
l Are patient groups skewing the

research agenda?
l Are you getting the career breaks

you need?
l Which is better? Medical oncologist
or organ specialist, robot or surgeon?
The CancerWorld website invites you
to contribute to current debates by
using its comment facility. You can
also suggest topics for coverage and
find links to related sites. Get online
and take a look!

www. c anc er wor l d. o rg
54 I CancerWorld I July-August 2014

