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Fig. 1. Structure of the ESPEN practical guideline: “Clinical nutrition in cancer”.



eneral concepts of
treatment relevant to

all cancer patients

Screening and
Assessment
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1) To detect nutritional disturbances ot (I e AN 7 N |:|

an early stage, we recommend to
regularly evaluate nutritional intake,
weight change and BMI, beginning with
cancer diagnosis and repeated
depending on the stability of the clinical
situation.(B1-1)
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2) In patients with ebnormal screening,

we recommend objective and

quantitative assessment of nutritional

intake, nutrition impact symptoms,

muscle mass, physical performance and

the degree of systemic inflammation,
(B1-2)

Fig. 2. General concepts of treatment relevant to all cancer patients: screening and assessment; energy and substrate requirements.
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Anorexia and limited food intake IZAF - JBE
Anorexia is associated with !

poor food intake by: Sarcopenia HlLZME
) With cachexia, anorexia
= Altered CNS appetite

) ) and weight loss are
signals with symptams worsened by:

resulting from cancer or its = Body reserves are

treatments (nausea, -Fatal:-uh: drivers | depleted
diarrhea, pain) (inflammatory cytokines)

hvsical fimitati that further reduce nutrient | * Lean body mass, mostly
Physical limitations to intake and increase muscle, is lost

food intake and use (mouth
ulcers, Gl obstruction)

Sarcopenia ensues as:

metabolic needs

Fig. 1. Malnutrition in patients with cancer: anorexia, cachexia, and sarcopenia. Anorexia, with poor food intake and consequent weight loss, commonly accurs in disease-related
malnutrition, especially cancer. These harmful changes are driven by proinflammatory cytokines and tumor-derived factors. The associated conditions of cachexia and sarcopenia
may also be present or may develop as cancer advances—cachexia due to inflammation, and sarcopenia due to fatizue and low physical activity and to other cauzes of declining
muscle mass and function. Abbreviations: Central nervous system, CMS; gastrointestinal, GI.

J. Arends et al. / Clinical Nutrition 36 (2017) 1187-1196
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Table 1

Reports of malnutrition prevalence in hospitalized patients with cancer.

Study, country Cancer type Malnutrition prevalence
Attar et al., 2016 |G| Upper 52% of patients on
France gastrointestinal chemotherapy
Planas et al., 2016 |5 Multiple types 34% at hospital admission,
Sp;un TRV At Aicrhiwrma
Fukuda et al., 2015 [20] Gastric Table 2
Japan Health and financial impacts of malnutrition in patients with cancer reported in selected publications.
Maasberg et al., 2015 |21] Neuroendocrine  Study, country Cancer type Negative impacts of malnutrition
E_EFJ‘I‘IEII‘[}." N ) Planas et al, 2016 [5| Multiple types Significantly longer LOS (>3 days more) and higher costs of care {+&2000) for patients with malnutrition risk
Silvaet al, 2015 |17 Multiple types Spain
Brazil Fukuda et al., 2015 |20| Gastric Significantly higher risk of surgical site infections in malnourished compared to well-nourished patients (36% vs
Hebuterne et al, 2014 [4]  Multiple types  Japan 14%, P < 0.0001)
France Gellrich et al., 2015 |25] Oral Malnourished patients had significantly lower scores on QoL scales related to physical function
. Switzerland
Aaldriks et al, 2013 [19] Advanced Maasberg et al,, 2015 [21]  Neurocendocrine Significantly longer LOS and higher risk for mortality in malnourished patients
Netherlands colorectal Germany
Freijer et al,, 2013 | 15| Multiple types Martin et al., 2015 (22| Multiple types Weight-stable patients with BMI =25.0 ka/m® had the longest survival while high % weight loss values associated
Netherlands Canada with lowered categories of BMI were related to shortest survival
Aaldriks et al, 2013 [19]  Advanced colorectal ~ Malnutrition predicted lower tolerance to chemotherapy and was associated with greater risk of mortality

Pressoir et al, 2010 [ Multipl Netherlands

Tessoiret al, 1] ultiple types Freijer et al,, 2013 | 15| Multiple types Disease-related malnutrition accounted for an excess €2 billion healthcare spending in a year; 1 of every €7 (about
France Netherlands €300 million total) could be attributed to excess healthcare spending on patients with cancer
Wie et al., 2010 Multiple Pressoir et al, 2010 [1] Multiple types Compared with adequately nourished patients, malnourished patients required more antibiotic treatments {363
Korea [2] France vs 23%, P < 0.0001) and had significantly longer LOS

Severely malnourished patients were at 4-fold higher risk of 2-month mortality than well-nourished patients

Abbreviations: length of stay, LOS; body mass index, BMI; quality of life, QoL

J. Arends et al. / Clinical Nutrition 36 (2017) 1187-1196
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Fig. 4. Medical nutrition care depends on a patient’s nutritional and metabolic needs, which are related to cancer stage and nutritional status. Some nutritional strategies can be
used across multiple cancer stages. In general, worsening cachexia (with intensifying inflammation) necessitates adjustments in nutritional care. Abbreviations: oral nutritional
supplements, ONS; weight, wt.

J. Arends et al. / Clinical Nutrition 36 (2017) 1187-1196
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Fig. 2. Grading scheme (grades 0—4) to predict overall survival in patients with
advanced cancer, The grading scheme is based on groupings of BMI and weight loss
showing distinct median survival (0: best, 4: worst prognosis). (p < 0.001; adjusted for
age, sex, disease site, stage and performance status). (Adapted from 25).

J. Arends et al. / Clinical Nutrition 36 (2017) 11-48
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3) We recommend, that total energy expenditure (TEE) of 6) In weight-losing cancer patients
cancer patients, if not measured individually, be assumed to with insulin resistance we
be similar to healthy subjects and generally ranging recommend to increase the ratio
between 25 and 30 kcal/kg/day. (B2-1) of energy from fat to energy from
' carbohydrates. This is intended to
increase the energy density of the
diet and to reduce the glycemic
o load. (B2-3)
4) We recommend that protein intake should be above 1

g/kg/day and, if possible up to 1.5 g/kg/day. (B2-2)

l

5) We recommend that vitamins and minerals be supplied in
amounts approximately equal to the recommended daily

allowance and discourage the use of high-dose
micronutrients in the absence of specific deficiencies. (B2-4)

Fig. 2. General concepts of treatment relevant to all cancer patients: screening and assessment; energy and substrate requirements.
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Oral nutrition

- —
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7) We recommend nutritional

intervention to increase oral intake in
cancer patients who are able to eat
but are malnourished or at risk of
malnutrition. This includes dietary
advice, the treatment of symptoms
and derangements impairing food
intake (nutrition impact symptoms),
and offering oral nutritional
supplements. (B3-1)

R A o \‘.“,;1; ?
edical nutrition

Ex LXK =
BE=5

Medi

:

9) If a decision has been made to feed a patient, we

recommend EN if oral nutrition remains inadequate
despite nutritional interventions (counselling, ONS), and
PN if EN is not sufficient or feasible. (B3-3)

l

8) We recommend not to use dietary
provisions that restrict energy intake
in patients with or at risk of
malnutrition. (83-2)

4
10) If oral food intake has been decreased severely for a
prolonged period of time, we recommend to increase
(oral, enteral or parenteral) nutrition only slowly over
several days and to take additional precautions to

_prevent a refeeding syndrome. (B3-4)

L

Fig. 3. General concepts of treatment relevant to all cancer patients: types of nutrition intervention; exercise.

11) In patients with chronic insufficient dietary intake

and/or uncontrollable malabsorption, we recommend
home EN or PN in suitable patients. (B3-5)
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12) We recommend maintenance or an
increased level of physical activity in
cancer patients to support muscle mass,
physical function and metabolic pattern.

(84-1)

!

13) We suggest individualized resistance
exercise in addition to aerobic exercise
to maintain muscle strength and muscle
mass, (84-2)

Fig. 3. General concepts of treatment relevant to all cancer patients: types of nutrition intervention; exercise.
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14) We suggest considering corticosteroids to increase the appetite of anorectic IJ] 5{%%‘ E%’j El/j ﬁnu ;.73{? EIZEF—J‘
cancer patients with advanced disease for a restricted period of time (1-3 weeks) but
to be aware of side effects (e.g. muscle wasting, insulin resistance, infections). (85-1)

15) We suggest considering progestins to increase the appetite of anarectic cancer

patients with advanced disease but to be aware of potential serious side effects (e.g.
thromboembolism). (B5-2)

16) in patients with advanced cancer undergoing chemotherapy and at risk of weight
loss or malnourished, we suggest to use supplementation with long-chain N-3 fatty
acids or fish oil to stabilize or improve appetite, food intake, lean body mass and body
weight. (85-7)

17) In patients complaining about early satiety, after diagnosing and treating
constipation, we suggest to consider prokinetic agents, but to be aware of potential
adverse effects of metoclopramide on the central nervous system and of
domperidone on cardioc rhythm. (85-8)

Fig. 4. General concepts of treatment relevant to all cancer patients: pharmaconutrients and pharmacological agents.
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Interventions

categories

surgery

General: ERAS rules

22) For all cancer patients undergoing either curative
or palliative surgery we recommend management
within an enhanced recovery after surgery (ERAS)
program; within this program every patient should be
screened for malnutrition and if deemed at risk, given
additional nutritional support. (C1-1)

23) For a patient undergoing repeated surgery as part
of a multimodal oncological pathway, we recommend
management of each surgical episode within an ERAS
program, (C1-2)

R P o e Sy
ratients at risk

24) In surgical cancer patients at risk of malnutrition or
who are already malnourished we recommend
appropriate nutritional support both during hospital
care and following discharge from hospital. (C1-3)

25) In upper Gl cancer patients undergoing surgical
resection in the context of traditional perioperative
care we recommend oral/enteral immunonutrition.
{C1-4)

Fig. 5. Interventions relevant to specific patient categories: surgery.
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Radiotherapy

al therapy

26) We recommend that during radiotherapy - with
special attention to radiotherapy of the head and
neck, thorax and gastrointestinal tract - an adequate
nutritional intake should be ensured primarily by
individualized nutritional counseling and/or with use
of oral nutritional supplements (ONS), in order to
avoid nutritional deterioration, maintain intake and
avoid radiotherapy interruptions. (C2-1)

28) We recommend enteral feeding using
naso-gastric or percutaneous tubes (e.q.
PEG) in radiation-induced severe
mucaositis or in obstructive tumors of the
head-neck or thorax. (C2-2)

30) There are Insufficlent consistent clinical data to
recommend glutamine to prevent radiation-induced
enteritis/diarrhec, stomatitis, esophagitis or skin
toxicity. (C2-4)

v

$

y

27) We recommend to screen for and manage
dysphagia and to encourage and educate patients
on how to maintain thelr swallowing function during
EN. (C2-3)

29) We do not recommend parenteral
nutrition (PN) as a general treatment in
radiotherapy but only if adequate
oral/enteral nutrition is not possible, e.g.
in severe radiation enteritis or severe
malabsorption, (C2-6)

31) There are insufficient consistent clinical data to

recommend probiotics to reduce radiation-induced
diarrhea. (C2-5)

Fig. 6. Interventions relevant to patients undergoing radiotherapy.
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Nutritional therapy

32) During anticancer drug treatment we
recommend to ensure an adequate
nutritional intake and to maintain physical
activity. (C3-1)

33) In a patient undergoing curative
anticancer drug treatment, if oral food
intake is inadequate despite counselling
ond oral nutritional supplements (ONS), we
recommend supplemental EN o, if this is
not sufficient or possible, PN, (C3-2)

34) There are insufficient
consistent clinical data to
recommend glutamine
supplementation during
conventional cytotoxic or
targeted therapy. (C3-3)

35) During intensive chemotherapy and
after stem cell transplantation we
recommend to maintain physical activity
and to ensure an adequate nutritional
intake. This may require EN and/or PN. (C4-
1)

37) There are insufficient consistent
clinical data to recommend a low
bacterial diet for patients more
than 30 days after allogeneic
transplantation. (C4-3)

36) If oral nutrition is inadequate we
suggest preferring EN to PN, unless there is
severe mucositis, intractable vomiting,

ileus, severe malabsorption, protracted

diarrhea or symptomatic GI graft versus
host disease (GvHD). (C4-2)

38) There are insufficient consistent
clinical data to recommend
glutamine to improve clinical
outcome in patients undergoing
high-dose chemotherapy and HSCT.
(C4-4)

Fig. 7. Interventions relevant to medical oncology patients.
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to specific patient
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i Lifestyle recommendations I
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v
38) We recommend that cancer
survivors engoge in reqular
physical activity. (C5-1)
40) In cancer survivors we
recommend to maintain a healthy
weight (BMI 18.5-25 kg/m2) and
to maintain a healthy lifestyle,
which includes being physically
active and a diet bosed on
vegetables, fruits and whole grains

and low in saturated fat, red meat
and alcohol. (C5-2)

Fig. 8. Interventions relevant to cancer survivors and palliative care advanced cancer patients.
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