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Learning objectives

• To understand the role of nutrition in relation to metabolism, 
nutritional status, functioning, treatment tolerance, and quality of life

• To discuss indications for starting and ending nutritional treatment

• To understand indications for dietary counselling, food modification, 
oral nutritional supplements, tube feeding, and parenteral nutrition
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Vurderinger ved 
ernæringsbehandling

• Cancer prognosis

• Expected benefit on quality of life and potentially on survival

• Potential burden associated with nutritional care
- expectations and wishes of patient and close relatives/partners 
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Arends et al., Clin Nutr 2017



Mål for ernæringsbehandling

• To secure adequate intake of energy, protein, macro- and 
micronutrients
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Arends et al., Clin Nutr 2017

Optimizing nutritional status requires anabolic competence

 to diminish metabolic disturbances and nutrition impact symptoms
 to optimize nutritional status 
 to enable undergoing planned anti-cancer treatment
 to reduce risk of reductions / interruptions of scheduled 

anti-cancer treatments



Underernæring fordelt på ulike kreftformer
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Torbergsen, 2024
Etter Hebuterne, 2014



Sykdomsrelatert underernæring

Frigstad, 2024
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Anabol kapasitet

Langer et al., Nutrition 2001
Reckman et al, Nutrition 2019

Anabolic Competence:         
That state which optimally 
supports protein synthesis 
and lean body mass, 
as well as global aspects of 
muscle and organ function, 
immune competence, and 
quality of life
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Utfallsmål og oppfølging

• Short- and medium-term outcomes of nutritional treatment 
should be defined together with the patient, including: 
- Changes in dietary intake
- Changes in nutritional status
- Changes in physical function
- Changes in perceived quality of life
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Arends et al., Clin Nutr 2017

Monitoring Continuing / adapting / 
ending nutritional treatment

Stabilization? 
Improvement?



Ernæringsbehandling
• Dietary counselling by a trained nutrition professional is 

1st line of nutritional treatment 
• Individualized dietary counselling by a trained professional 

(compared to conventional food without dietary education) 
improves nutritional intake, body weight, and quality of life, 
but not mortality

• Nutritional treatment preferably initiated when patients are not 
yet severely malnourished and when goals of care include 
maintaining or improving nutritional status
 malnutrition is associated with poorer clinical outcomes
 difficult to revert overt malnutrition in cancer patients

with metabolic derangements
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Kreftsykdom kan øke 
hvilemetabolisme
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Purcell et al., Eur J Clin Nutr 2016

PAL / 



Tap av muskelmasse og 
redusert fysisk aktivitet
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Purcell et al., Eur J Clin Nutr 2016

PAL / 



Hvilemetabolismen er ikke 
konstant over tid ved kreftsykdom
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Purcell et al., Eur J Clin Nutr 2020



Betydning av inflammasjon
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Purcell et al., Eur J Clin Nutr 2020



Anbefalinger
Energi
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Arends et al., Clin Nutr 2017



Anbefalinger
Protein
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Arends et al., Clin Nutr 2017



Older adults:  protein requirements
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Deutz et al., Clin Nutr 2014

Older adults with (risk of) acute/chronic 
disease-related malnutrition:

1.2 – 1.5 gram protein/kg body weight
and even higher amounts 
if severe illness or injury



Målrettede ernæringstiltak
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Medical nutrition

Oral nutritional supplements

Målrettede ernæringstiltak fra matomsorg til 
medisinsk ernæringsbehandling (Helsedirektoratet)



Behandlingsstrategier
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Regular / fortified foods

Medical nutrition
Ar

tif
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ia
l n

ut
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n

Oral nutritional supplements

Enteral nutrition

Parenteral nutrition

Start EN / PN if: 
• No food for >1 week
• Unable to eat 

(e.g. <60% of requirements 
for >1-2 weeks)

• Unable to digest or 
absorb food



Effekt av ernæringsbehandling

•  nutritional status
•  QoL
•  dietary intake
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Zhang et al., Supp Care Cancer 2020
Kiss et al., Nutr Cancer2014

Langius et al., Clin Nutr 2013

Reece et al., Supp Care Cancer 2020 
de van der Schueren et al., Ann Oncol 2018

Baldwin et al., J Natl Cancer Inst 2012

•  body weight
•  dietary intake
•  QoL

•  weight loss
•  frequency + 

duration of treatment interruptions/ 
rehospitalizations

•  post-op infectious complications
•  length of stay

Paccagnella et al., Supp Care Cancer 2010
Lee et al., Arch Otolaryngol Head Neck Surg 1998

Cao et al., 2021



God veiledning er en forutsetning
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•  body weight
•  dietary intake
•  QoL



Enteral eller parenteral ernæring?

Enteral nutrition

Parenteral nutrition



Ingen forskjell i komplikasjoner
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Chow et al., Supp Care Cancer 2020



Flere infeksjoner ved PN
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Chow et al., Supp Care Cancer 2020



Ingen forskjell i mortalitet
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Chow et al., Ann Pall Med 2016



Murphy et al., Curr Opin Clin Nutr Metab 2012

Anbefalinger
N3-fettsyrer
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Arends et al., Clin Nutr 2017

Safe dose: 
1.8 g/day EPA 

5 g/day EPA + DHA



Anbefalinger
Immunonutrition (næringsdrikker)
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Arends et al., Clin Nutr 2017



Anbefalinger
Probiotika (ved diare)
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Arends et al., Clin Nutr 2017



Probiotics
Update
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Qiu et al., Int J Surg 2019



Anbefalinger
Restriktiv kreftdiett
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Arends et al., Clin Nutr 2017



Restriktiv kreftdiett



Typer av energirestriktive dietter 
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Deligiorgi et al., Int J Molec Sci 2020



Restriktiv diett
Rasjonale
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• Fasting causes a differential stress response in the setting of 
unfavorable conditions, empowering the survival of normal cells, 
while killing cancer cells

• Autophagy  natural process of cellular repair and cleaning

• Preclinical studies suggest that energy restrictions could hinder 
both cancer growth and progression, besides enhancing the 
efficacy of chemotherapy and radiation therapy

• However, insufficient clinical evidence for beneficial effects of 
energy restricting diets in patients with cancer

Deligiorgi et al., Int J Mol Sci 2020
Ibrahim et al., Supp Care Cancer 2021



Restriktiv diett
Kontraindikasjoner
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• Patients with cancer are at greater risk of weight loss due to the 
toxic effect of cancer therapies and cachexia 
 energy restriction may contribute to weight and muscle loss 

• Anti-inflammatory effect of energy restricted diets could be 
detrimental to cancer patients who may be immunodeficient 
due to the disease or its therapy

• Fasting may cause mild side effects, including headaches, 
dizziness, nausea, dyspepsia, and fatigue

Ibrahim et al., Supp Care Cancer 2021



Ketogen diett
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• High in fat, low in carbohydrates

• Mechanisms for the anti-tumour effects:
• lowering blood glucose and insulin levels
• increasing levels of fatty acids, ketone bodies, 

beta-hydroxybutyrate, and decanoic acid if MCT oil is part of the 
ketogenic diet

 targeting the Warburg effect 

• Warburg effect (aerobic glycolysis) 
= increased glucose uptake and fermentation of glucose to lactate, 
rather than using mitochondrial pathway of oxidative phosphorylation 
(as in normal cells), even if oxygen is available

Klement, Curr Opin Clin Nutr Metab Care 2019



Ketogen diett
Kontraindikasjoner
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Klement, Curr Opin Clin Nutr Metab Care 2019
Schwartz et al., Front Nutr 2018

• Animal studies not conclusive regarding anti-tumour effect

• Case and cohort studies: some positive results concerning 
anti-tumour effects, body compositon, physicial functioning and 
metabolic parameters

• Robust evidence from studies with clinical endpoints such as overall 
survival is lacking

• Ketogenic diet may be problematic to adhere to, due to:
• problems with preparation and palatability of foods
• poor equipment in the hospital setting
• perceived burden from the blood sampling twice a day, 
• problems with socializing



Ernæring og palliasjon
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Beijer et al., Clin Nutr 2017



Key messages
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• Dietary counselling by trained 
nutrition professional is 1st 
line nutritional treatment

• Start dietary counselling to 
early, to maintain/improve 
nutritional status

• Protein: 1.0-1.5 g/kg/day

• ≥2 g/day N-3 fatty acids/
fish oil in patients with 
advanced cancer undergoing 
chemotherapy and at risk of 
weight loss or malnourished 

• immunonutrition in pts. with 
upper GI cancer undergoing 
surgical resection

• Probiotics are not 
recommended in pts. with 
radiation-induced diarrhea 

• Energy restricting diets 
and ketogenic diets not 
recommended in patients 
with cancer
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