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Abbreviations 

6MWT: 6-minute walk test 

APA: adapted physical activity  

BIA: bioimpedancemetry 

BMI: body mass index 

BP: blood pressure 

CCLR: calorie-carbohydrate-lipid ratio  

CRC: colorectal cancer 

CRP: C-reactive protein 

CT: computed tomography  

DXA: X-ray absorptiometry 

ECOG-PS: Eastern Cooperative Oncology Group Performance Status 

ESPEN: European Society for Clinical Nutrition and Metabolism 

ESTRO: European Radiotherapy Society 

GPAC: Global Physical Activity Questionnaire 

HR: Heart rate 

HRQoL: health-related quality of life  

IMA: indexed muscle area 

IPAQ: International Physical Activity Questionnaire 

L3: third lumbar vertebra 

MNA: Mini Nutritional Assessment 

MUST: Malnutrition Universal Screening Tool 

NG: nutritional grade 
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NICE: National Institute for Health and Care Excellence 

NLR: neutrophil-to-lymphocyte ratio 

NRS-2002: Nutritional Risk Screening-2002 

ONS: oral nutritional supplements 

PA: physical activity  

PPI: proton pump inhibitor 

PS: Performance status 

SFNCM: Société Francophone Nutrition Clinique et Métabolisme   

SNFGE: Société Nationale Française de Gastro-Entérologie  

VAS: visual analog scale  

VDS: verbal digital scale  
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ABSTRACT  

This document is a summary of the French Intergroup guidelines regarding the nutrition and physical 

activity (PA) management in digestive oncology. This collaborative work was produced under the 

auspices of all French medical and surgical societies involved in digestive oncology, nutrition, and 

supportive care. It is based on published guidelines, recent literature review and expert opinions. 

Recommendations are graded according to the level of evidence. 

Malnutrition affects more than half of patients with digestive cancers and is often underdiagnosed. It 

has multiple negative consequences on survival, quality of life and risk of treatment complications. 

Consequently, in addition to anticancer treatments, supportive care including nutritional support and 

physical activity plays a central role in the management of digestive cancers. It is crucial to detect 

malnutrition (diagnostic criteria updated in 2019) early, to prevent it and to act against it at all stages 

of the cancer and at all times of the care pathway. In this context, we proposed recommendations for 

the evaluation and management in nutrition and physical activity in digestive oncology for each stage 

of the disease (perioperative setting, during radiation therapy, during systemic treatments, at the 

palliative phase, after cancer). 

Guidelines for nutrition and physical activity management aim at increasing awareness about 

malnutrition in oncology. They are continuously evolving and need to be regularly updated.  
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1. INTRODUCTION  

1.1. Background 

Malnutrition is present in approximately 40% of cancer patients [Table 1] [1, 2] and is often 

underdiagnosed [3, 4]. It is more frequent in older patients and in those with advanced disease [2, 5]. 

In digestive oncology, its prevalence exceeds 60% in patients with pancreatic or esogastric cancer [1, 

2]. 

Malnutrition is due to an imbalance between reduced energy and protein intake and increased 

expenditures [6]. In digestive cancers, malnutrition pathophysiology is multifactorial [Table 2].  

Malnutrition has multiple negative consequences, including altered health-related quality of life 

(HRQoL), decreased survival, and increased risk of complications [7]. The nutritional status of the 

patient conditions her/his prognosis in the same way as the tumor stage [8]. Overall, malnutrition is 

responsible for a loss of opportunity for patients. 

Malnutrition, sarcopenia and cachexia are three overlapping entities: 

- malnutrition, not specific to oncology, is defined clinically by the association of at least: (i) one 

phenotypic criterion: weight loss, low body mass index (BMI), or reduction in mass and/or muscle 

function; (ii) and one etiological criterion: decreased food intake, reduced absorption, or aggression 

situations including cancer [9]; 

- sarcopenia was initially a geriatric concept to describe the age-related loss of strength and muscle 

mass, and has been transposed into oncology under the concept of secondary sarcopenia [7, 10, 11]. 

It can be diagnosed by body composition analysis using X-ray absorptiometry (DXA), 

bioimpedancemetry (BIA), abdominal computed tomography (CT) scan slice at the level of the third 

lumbar vertebra (L3), and/or muscle strength or function assessments (e.g. handgrip strength test, sit 

to stand test, walking speed) [9]; 

- cachexia is defined by a loss of skeletal muscle with or without loss of fat mas s secondary to 

hypercatabolism in an inflammatory setting [12]. Three stages are described: pre-cachexia, cachexia 

and refractory cachexia, the latter being non-reversible and justifying an early management for cancer-

related cachexia [13]. 

Consequently, in addition to conventional treatments, supportive care including nutritional support 

and physical activity (PA) plays a decisive role in the management of digestive cancers. It is crucial to 

detect malnutrition early, to prevent it and to act against it at all stages of the cancer and all times of 

the care pathway [3].  

 

1.2. Methods 

This guideline is a collaborative work under the auspices of all French medical and surgical societies 

involved in supportive care in digestive cancers. The primary aim was to develop recommendations 
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using only methodologically established evidence-based guidelines or primary evidence, and to 

achieve an interdisciplinary consensus. A writing multidisciplinary committee gathering experts from 

different specialties involved in digestive oncology, nutrition, and supportive care (surgeons, radiation 

oncologists, medical oncologists, geriatricians, gastroenterologists, palliative care specialists, 

nutritionists, dietitians, physical activity professionals) was designated to review recent literature 

(PubMed search until January 2019 and international congress abstracts of randomized trials) and to 

write a first document after interactive discussions. This initial document was reviewed and modified 

after further evaluation by a review committee and the last version was finally validated by the steering 

committee of the participating National Societies. The present paper is a summary of the French 

intergroup guidelines published in June 2020 on the web site of the SNFGE (Société Nationale Française 

de Gastro-Entérologie) www.tncd.org. Recommendations based on this level of evidence were scored 

in three categories (grade A-C) according to the GRADE system [14, 15], with only expert opinion 

(agreement or not, grade D) when no scientific evidence was validated [Table 3]. All the statements in 

the present article completely match the original full guidelines, with no additional data or comments.  

 

2. EVALUATION OF NUTRITIONAL STATUS AND PHYSICAL CONDITION 

2.1. NUTRITIONAL STATUS: Clinical parameters 

2.1.1. Weight loss 

Weight loss is a phenotypic diagnostic criteria for malnutrition [9]. 

- Diagnostic threshold for malnutrition: weight loss ≥ 5% in one month or ≥ 10% in six months 

or ≥ 10% compared to the usual weight before the onset of the disease [9]. 

- Severe malnutrition threshold: weight loss ≥ 10% in one month or ≥ 15% in six months or ≥ 

15% compared to the usual weight before the onset of the disease [9]. 

Weight measurement is not always reliable and can be overestimated in case of increase in 

extracellular hydration (oedema, ascites) [7]. 

2.1.2. Body mass index (BMI) 

BMI is a phenotypic diagnostic criteria for malnutrition [9]. 

- Diagnostic threshold for malnutrition in adults: BMI <18.5 kg/m2. 

- Diagnostic threshold for malnutrition in older adults (≥ 70 years old): BMI <21.0 kg/m2. 

- Severe malnutrition threshold: BMI ≤ 17 kg/m2 in adults and ≤ 18 kg/m2 in older adults. 

BMI can be overestimated in the event of oedema, ascites, or obesity. 

2.1.3. Anthropometry 

Anthropometry may be useful to complete the nutritional assessment; in particular, the measurement 

of the brachial muscular circumference can be used in the event of fluid retention (ascites, oedema of 

the lower limbs). 
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In older patients, the measurement of arm and calf circumferences is included in the Mini Nutritional 

Assessment (MNA). 

2.1.4. Food intake 

Reduced food intake can precede weight loss. 

Systematic evaluation of current dietary intake compared to usual intake (before cancer diagnosis) by 

a visual analog scale (VAS) or a verbal digital scale (VDS) (from 1 to 10 , threshold ≤ 7) is easily feasible 

[16]. In addition, a three-day food survey can be carried out by a dietitian. 

 

2.2. NUTRITIONAL STATUS: Biological parameters 

2.2.1. Albumin 

Albumin is a protein produced by the liver with a half-life of three weeks. Albuminemia can be lowered 

in the event of biological inflammatory syndrome (to be interpreted with C-reactive protein [CRP]), 

hepatocellular insufficiency, renal (nephrotic syndrome) or digestive (protein-losing enteropathy, 

iterative ascites punctures) losses. It is mainly a prognostic marker and not a reliable marker of 

malnutrition. It is no longer used as a biological criterion for the diagnosis of malnutrition in adults [9].  

In the presence of a clinically-defined malnutrition, albuminemia is a marker of severity: 

- Moderate malnutrition threshold: albuminemia < 35 g/L 

- Severe undernutrition threshold: albuminemia ≤ 30 g/L. 

2.2.2. Prealbumin 

Prealbumin (or transthyretin) has a half-life of three days. Faster to correct than albuminemia, it is 

useful for monitoring the effectiveness of nutritional interventions. It is no longer used as a biological 

criterion for the diagnosis of malnutrition nor for the evaluation of its severity [9]. 

2.2.3. Inflammation 

The systemic inflammatory response promotes malnutrition by increasing catabolic activity and 

decreasing liver proteosynthesis. CRP (threshold ≥ 10 mg/L), produced by the liver, is a specific marker 

of the systemic inflammatory response and predictor of morbidity and mortality, as well as the 

neutrophil-to-lymphocyte ratio (NLR). It is no longer used for the interpretation of albuminemia [9]. 

2.2.4. Screening for deficiencies 

- Systematic: ferritin, serum iron, transferrin saturation coefficient, blood ionogram, urea, 

creatinine, calcium, phosphorus, magnesium, prothrombin level; 

- In case of malnutrition: vitamins B9, B12, D; 

- In case of malabsorption or severe malnutrition, to be adapted according to the clinical 

evaluation: trace elements (copper, zinc, selenium), vitamins A, C, E, B1, B3 (formerly PP), B6. 

2.2.5. Clinical-biological tools/scales for malnutrition screening 
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Numerous clinical-biological scores have been developed in order to screen for malnutrition or predict 

complications.  

These scales are not used in routine practice but in clinical trials. Malnutrition Universal Screening Tool 

(MUST) has been validated in a study as the best screening scale for malnutrition versus Nutritional 

Risk Screening-2002 (NRS-2002) according to the new definition of undernutrition by European Society 

for Clinical Nutrition and Metabolism (ESPEN) [17]. The MNA is of interest in patients aged ≥ 70. 

 

2.3. NUTRITIONAL STATUS: Body composition 

2.3.1. X-ray absorptiometry (DXA) 

DXA uses a three-compartment model (fat mass, lean mass, and bone mineral content) to detect 

variations in lean mass, precisely and reproducibly. Thresholds for malnutrition were defined as 

appendicular muscle mass ≤ 7.23 kg/m2 in men and 5.67 kg/m2 in women [9]. 

Limits of DXA include the lack of distinction between active cell mass and extra-cellular fluid (e.g. 

edema), and between the different types of adipose (visceral, subcutaneous, and intramuscular) and 

muscular (skeletal/striated and visceral/smooth) tissue [7]. 

2.3.2. Bioimpedancemetry (BIA) 

BIA (single-frequency or multi-frequency) is a widespread non-invasive modality that uses reactance 

and resistance to determine the total amount of water in the body, body fat, and lean body mass. 

Thresholds for malnutrition were defined as muscle mass index ≤ 7.0 kg/m2 in men and ≤ 5.7 kg/m2 in 

women; non-fat mass index < 17 kg/m2 in men and < 15 kg/m2 in women [9]. 

BIA depends strongly on the hydration state of the patient and is biased in case of extra-cellular 

hyperhydration. Other limits include the lack of standardization and specific predictive equations for 

older patients, extreme BMI, and cancer patients, which can lead to inaccuracies and heterogeneity in 

the prevalence rates of sarcopenia [7]. 

2.3.3. Abdominal CT scan using the L3 section  

The skeletal muscle area evaluated on a cross section at the level of L3 by CT-scan (or magnetic 

resonance imaging) reflects the total skeletal muscle mass [18, 19]. The indexed muscle area (IMA) is 

measured manually or using semi-automatic segmentation software then normalized according to the 

size squared to obtain an index in cm²/m². Thresholds for malnutrition were defined as IMA ≤ 52.4 

cm²/m² in men and 38.5 cm²/m² in women [9]. 

Limits of CT scan include the lack of consensus on the technical aspects for measuring the skeletal 

muscle surface and thresholds for cancer patients [4, 18]. Other simplified methods (e.g. surface or 

density of the psoas) are not validated [7]. 

 

2.4. PHYSICAL CONDITION: Anamnesis 
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Physical fitness is made up of cardio-respiratory (aerobic) capacity, muscle strength, muscular 

endurance, flexibility, balance, and body composition. The decrease in PA level and the increase in 

sedentary behavior contribute to the loss of physical fitness and to the accelerated deterioration of 

the general status in cancer patients. 

The objective of anamnesis is to evaluate the PA level and identify clinical elements that may impact 

the practice of PA. 

2.4.1. Performance status (PS) 

PS reflects PA level and therefore exercise tolerance (aerobic capacity) [20]. It is assessed by the 

Eastern Cooperative Oncology Group (ECOG-PS) scale or Karnofsky's index [21]. 

2.4.2. History of the disease and symptoms 

- Comorbidities: heart failure, respiratory failure, osteoarticular disorders, obesity, neurological 

and psychiatric disorders, other pathologies causing functional limitation. 

Note: cardiac (e.g. coronary artery disease), pulmonary (e.g. chronic obstructive pulmonary disease) 

or osteoarticular (e.g. low back pain, arthritis) history does not contra-indicate the practice of an 

adapted and individualized PA, and can on the contrary benefit from it. 

- Symptomatic tumor locations: peritoneal carcinomatosis, bone metastases, painful 

hepatomegaly. 

Note: bone metastases, except lytic lesions at risk of fracture complications, are not contraindications 

to the practice of an adapted and individualized PA. 

- Thromboembolic complications: deep vein thrombosis of the lower limbs, pulmonary 

embolism. 

Note: in the absence of signs of gravity and after anticoagulation for at least seven days, they are not 

contraindications to the practice of an adapted and individualized PA. 

- Side effects of treatments: sequelae of surgery, neuropathy, hand-foot syndrome, anemia. 

- Polymedication, especially in the older patients. 

2.4.3. Fatigue 

Evaluation of fatigue using a VAS is feasible in daily practice: moderate fatigue threshold ≥ 4, severe 

fatigue threshold ≥ 7 [22]. Questionnaires can be used in clinical trials. 

2.4.4. Pain 

Evaluation of pain using a VAS is feasible in daily practice: moderate pain threshold ≥ 4, severe pain 

threshold ≥ 7. Questionnaires can be used in clinical trials. 

2.4.5. Physical activity habits and level 

It consists in the evaluation of usual (before diagnosis) and current level of sedentary and PA behaviors 

in professional, domestic, travel, leisure and sports activities: 
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- PA intensities can be assessed by a shortness of breath index (none, moderate, severe) and/or 

a VAS or VDS of perception of effort (e.g. modified Borg scale from 1 to 10); 

- Identify the time spent per week in moderate to vigorous PA, i.e. effort made at least at the 

limit of shortness of breath and/or VAS effort ≥ 2; 

- Questionnaires can be used in clinical trials or clinical practice: short International Physical 

Activity Questionnaire (IPAQ), Global Physical Activity Questionnaire (GPAQ). 

It also includes questions about patient’s preferences/interests/motivations as well as barriers to 

practice: 

- Physical barriers: feeling of persistent fatigue, pain, feeling of being weakened and lacking in 

capacity; 

- Psychological barriers: body dissatisfaction, lack of motivation, perception of a lack of 

competence, fear of injury or worsening of health status, previous negative experiences; 

- Environmental and economic barriers: lack of time, scarce financial resources, limited access 

to places of practice and PA professionals, unfavorable family, cultural and/or social 

environment. 

 

2.5. PHYSICAL FITNESS TESTS 

Physical fitness must be assessed initially and reassessed regularly. These assessments are most often 

carried out by physiotherapists or professionals in Adapted Physical Activity (APA) in order to adapt 

and individualize the PA program and to assess changes in physical fitness. Body composition is also 

part of the physical fitness assessment (see 2.3.). 

2.5.1. Muscular strength 

Upper limbs strength can be assessed by the handgrip test using a dynamometer [23-25]; thresholds 

for malnutrition were defined as strength < 26 kg in men and < 16 kg in women [9]. Lower limbs 

strength can be assessed by the sit to stand test. 

2.5.2. Aerobic capacity and exercise tolerance 

Heart rate (HR) and blood pressure (BP) should be measured after 5 minutes of extended rest. Aerobic 

capacity can be assessed by the 6-minute walk test (6MWT): distance walked and observation of 

walking disorders; speed monitoring over the course of six minutes makes it possible to assess 

fatigability, either every 30 seconds (distance walked) or at each round trip (time taken). The threshold 

for malnutrition is defined as walking speed < 0.8 meter per second [9]. 

2.5.3. Dynamic and static balance tests 

They are of particular interest in older patients with risk of falls and in case of neuropathy. They 

include the timed get up and go test and single leg stance test. 
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2.6. Recommendations and options 

2.6.1. RECOMMENDATIONS 

• Screening for malnutrition and assessment of its severity, for all patients, regardless of the location 

of the cancer and its stage, at diagnosis and then regularly during follow-up: collect the following 

parameters in the patient record (expert agreement): 

- Clinical (for diagnosis and interpretation of measurements): age, current weight (at least once 

a week in hospital, once a week at home and at each consultation during treatment, at least 

once a month at home and at each consultation during post-treatment follow-up), weight one 

month ago, six months ago and usual weight (before diagnosis), weight loss (%), height, BMI, 

presence of ascites and/or edema, VAS of food intake (threshold ≤ 7); 

- Biological (for severity and the search for deficiencies): at least once a month during treatment 

and at least once every three to six months during post-treatment follow-up: blood cell count 

(including NLR), albumin (for severity of malnutrition), pre-albumin (for monitoring of 

nutritional interventions), CRP, blood ionogram, urea, creatinine, calcium, phosphorus, 

magnesium, prothrombin level; once every three to six months: ferritin, serum iron, 

transferrin saturation coefficient. 

• Assessment of physical condition (expert agreement): 

- Clinical: PS and VAS of fatigue (threshold ≥ 4) at diagnosis then at each consultation; PA level, 

resting HR and BP at diagnosis and then every three to six months; 

- Elements that can impact the practice of PA: symptomatic tumor locations, comorbidities, 

polymedication, motivation, fatigue, pain, psychosocial environment. 

2.6.2. OPTIONS 

• In case of malnutrition and during follow-up: dosage of vitamins B9, B12, D can be carried out every 

two to three months (expert opinion); 

• In case of long-term artificial nutrition (> three months): micronutrient dosages can be performed 

every three to six months ± trace elements (copper, zinc, selenium), vitamins A, C, E, B1, B3, B6 (expert 

opinion); 

• Sarcopenia on CT scan (expert agreement); 

• Measurement of the brachial muscle circumference if ascites or edema of the lower limbs (expert 

opinion); 

• MNA score if > 70 years (expert agreement); 

• MUST score (expert opinion); 

• Fitness tests: handgrip test, sit to stand test, walking speed, 6MWT, timed get up and go test and 

single leg stance test (older patients/neuropathy) (expert agreement). 
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2.7. Special situations 

2.7.1. Severe malnutrition and refeeding syndrome 

A major issue in the nutritional care of patients experiencing aggression is the prevention of refeeding 

syndrome which can lead, in the absence of treatment, to multiple organ failure.  

Very severely malnourished patients (National Institute for Health and Care Excellence [NICE] criteria, 

Table 4) are at high risk of developing refeeding syndrome during their nutritional management [26]. 

If there is a risk of refeeding syndrome, the serious clinical consequences must be prevented by: 

- immediate correction of hydroelectrolytic disorders observed before the start of refeeding 

(hypokalaemia, hypophosphoremia); 

- a systematic intake of vitamin B1 before refeeding; 

- a gradual increase in energy intake with an adequate supply of micronutrients; 

- clinical and biological monitoring during the first days to assess signs of complications (e.g. 

hypophosphoremia, edema) [26]. 

2.7.2. Older patients 

The risk of malnutrition is increased in older patients (≥ 70 years) with digestive cancers [27]. It is 

recommended that the nutritional care plan be integrated into a global geriatric care plan  [28]. The 

intervention of an oncogeriatrician is useful and recommended if the G8 score is ≤ 14 [29]. 

The evaluation of the nutritional status in older patients with cancer is similar to that of an elderly 

subject without cancer and that of the younger subject, by adding the MNA and taking into account 

different thresholds as mentioned above. Weight loss should be avoided during and after treatments, 

even in overweight patients. For PA management, it is necessary to consider possible balance disorders 

and the risk of falls.  

2.7.3. Obese patients and obesity-related cancers 

Overweight (BMI ≥ 25 kg/m2) and obesity (BMI ≥ 30 kg/m2) are risk factors for morbidity and mortality, 

especially through cardiovascular diseases and cancers, including gallbladder cancer, hepatocellular 

carcinoma, adenocarcinoma of the pancreas, esophagus, cardia, and colorectal cancer (CRC) [30, 31]. 

In patients with digestive cancers, overweight and/or obesity is deleterious or beneficial depending on 

the tumor location [32-34].  

Obese patients may be malnourished; there is a risk of ignoring sarcopenic obesity if only weight or 

BMI are considered; body composition analysis tools (e.g. CT scan) are particularly useful in this 

situation. 

Nutritional and PA interventions before surgery and during the active phase of treatments must aim 

for weight stabilization and preservation of lean mass and not rapid weight loss during this period, 

since it would affect muscle mass more than fat mass and expose at an increased risk of complications 

and toxicities [35]. 
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In patients with CRC, a high BMI is associated with an increased risk of second cancer linked to 

overweight/obesity [36]. In these patients, it is recommended in tertiary prevention to reduce BMI 

after the active treatment phase while preventing, detecting and if necessary treating malnutrition. 

2.7.4. Perioperative setting 

Before any scheduled cancer surgery, it is essential to identify patients at risk of malnutrition in order 

to improve the prognosis and post-operative consequences [37]. 

Perioperative nutritional management is based on nutritional grade (NG, Table 5). With a few 

exceptions (e.g. simple colostomy), oncological digestive surgery is considered to be at high risk of 

morbidity, and patients are classified as NG2 if not malnourished or NG4 if malnourished. 

 

3. PERIOPERATIVE SETTING  

3.1. Nutrition in in the perioperative setting 

3.1.1.  Literature data 

In patients scheduled for digestive surgery for digestive cancer, malnutrition is frequent (20% to 50%) 

and is associated with an increase in morbidity (in particular, anastomotic and infectious 

complications), mortality and length of hospital stay [38]. The perioperative nutritional management 

strategy must be defined as soon as the consultation with the surgeon or anesthesiologist  [Table 6] 

[37, 39]. The recommended intakes are 25 to 30 kcal/kg per day, including 1.2 to 1.5 g of protein/kg 

with a calorie-carbohydrate-lipid ratio (CCLR) of about 60/40 [40]. 

Immunonutrition or pharmaconutrition aims to promote healing, reduce the risk of post-operative 

infectious complications and the length of stay [40]. It consists of an enriched supply of proteins, 

associated with arginine, glutamine, micronutrients, omega-3 polyunsaturated fatty acids, and 

bacterial nucleotides. These supplements are packaged in vials of 250 mL for oral route (Oral Impact®) 

and enteral route (Impact® Entéral). 

Early oral feeding should be encouraged, in most cases starting on the day of surgery after agreement 

of the surgeon. This does not increase the risk of fistula and shortens the length of hospital stay, 

mortality, and the resumption of bowel activity [40]. Nutritional support must be introduced if it is 

foreseeable that oral feeding will not be resumed before the fifth post-operative day or that the 

patient will ingest less than 60% of her/his caloric needs in the first seven post-operative days [40]. 

The enteral route should be preferred because it reduces the number of infectious complications, the 

length of stay and the hospital costs compared to parenteral nutrition [41, 42]. Adding parenteral 

nutrition should be considered if the oral and enteral intake is insufficient to cover at least 60% of 

caloric needs or if there is a contraindication to enteral nutrition [40]. 

3.1.2. Recommendations and options 

RECOMMENDATIONS 
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• Recommended intakes of 25 to 30 kcal/kg per day including 1.2 to 1.5 g of protein per kg (expert 

agreement). 

• Non-malnourished patient (NG2) (expert agreement): 

- Oral Impact® three vials/day for five to seven days before surgery; 

- Limited pre-operative fasting (< two to three hours for "clear" liquids and six hours for a light 

meal) and early post-operative oral feeding; 

- No post-operative nutritional support unless predictable or measured intakes <60% of needs 

on day 7. 

• Malnourished patient (NG4) (expert agreement): 

- Oral or Enteral Impact® pre-operative (three vials/day or 1000 mL/day for five to seven days) 

and post-operative (four to five vials/day or 1500 mL/day for at least seven days); 

- Complete with nutritional support (prefer enteral rather than parenteral route) for seven to 

14 days pre-operatively and continued post-operatively; 

- Limited pre-operative fasting and early post-operative oral feeding; 

- Beware of the risk of refeeding syndrome. 

3.1.3. Special situations 

• Emergency surgery: 

- Nutritional assessment before the intervention if possible, otherwise within 48 hours post-

operatively; 

- Management is similar to scheduled surgery; in practice, after emergency surgery, oral 

refeeding (oral route or catheter) can only rarely be resumed within 24 hours post-operative 

due to the reflex ileus, with gastric tube often productive; 

- If the patient is septic: supplement containing arginine (Oral Impact® and Impact® Enteral)  

should not be used. 

• Obese patients: 

- Overweight, obesity, and sarcopenic obesity are associated with an increased risk of 

postoperative morbidity and mortality and prolonged hospital stays; 

- The risk of mineral and micronutrient deficiency is greater than in the normal weight subject. 

Screening for iron deficiency and correcting the deficit are recommended. In case of weight 

loss (in particular, in case of previous bariatric surgery), a pre -therapeutic nutritional 

assessment is recommended in order to look for hypoalbuminemia and specific deficiencies 

(vitamins, trace elements); 

- Restrictive diets leading to a significant loss of lean mass are not recommended.  

• Diabetic patients: 

- Diabetes can increase the risk of malnutrition and micronutrient deficiency; 
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- There is a potentiation of the risk of post-operative complications in diabetic and malnourished 

patients; 

- Avoid restrictive diets; adjust the anti-diabetic treatment to the protein-energy intake of the 

patient; practicing PA can also help regulate blood sugar; 

- Patients can receive usual oral nutritional supplements (ONS) in first intent and if the blood 

sugar level is difficult to control then use specific ONS for diabetics (lower glycemic index) [43] 

- Gastroparesis is more frequent postoperatively in diabetic patients, but should not be an 

obstacle to enteral nutrition (prokinetics, post-pyloric tube); 

- There is a risk of glycemic imbalance with parenteral nutrition: favor enteral nutrition and 

initiate/increase insulin therapy in the case of parenteral nutrition. 

 

3.2. Physical activity in the perioperative setting 

3.2.1. Literature data 

Any nutritional intervention must be coupled with PA, including perioperatively  [40, 44]. 

• Pre-operative setting: 

- The patient’s physical fitness is impacted by the cancer and co-existing diseases (e.g. 

cardiovascular or pulmonary disease). Patients with poor physical fitness have higher post-

operative morbidity and mortality [45]. 

- Studies with small sample size are in favor of multimodal prehabilitation programs (nutrition, 

diabetes/hypertension control, smoking/alcohol cessation, psychological/stress management, 

aerobic and resistance structured exercises) in abdominal surgery with a benefit on aerobic 

capacity in randomized controlled studies and reduction in the risk of postoperative 

complications in one of them [46-50]. 

- The implementation of pre-operative PA program is not always feasible for digestive cancers 

operated without neoadjuvant treatment (delay before surgery of less than one month). 

However, in these patients, information about PA from the start of treatment is essential so 

that they do not lower their PA level and maintain their physical fitness. 

- In those operated after neoadjuvant chemo(radio)therapy (delay of two to three months), it 

is easier to consider PA programs [51]. Here too, information about PA is important and 

referral to an APA professional is possible, in particular for patients with barriers to the 

implementation of PA. 

• Post-operative setting: 

- Post-operative fatigue (intense fatigue, poor concentration, poor exercise tolerance) is 

frequent and can have an impact on HRQoL. It can last several weeks after abdominal surgery.  
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- Post-operative fatigue has a multifactorial etiology (including the production of pro-

inflammatory cytokines, loss of weight and muscle mass, decreased food intake, anxiety and 

depression) and requires multimodal intervention.  

- The practice of APA after surgical resection of a tumor has been shown to be saf e [52]. A 

structured early mobilization plan should set up with realistic daily objectives, from the day of 

the intervention, with the surgeon's agreement. 

3.2.2. Recommendations and options 

RECOMMENDATIONS 

• Education and information of the patient about the benefits of PA (reduction of fatigue and the risk 

of post-operative complications), from the consultation for disease announcement (expert 

agreement). 

• Early post-operative mobilization by a physiotherapist (expert agreement). 

• Limit sedentary behaviors (sitting or bedtime) and encourage regular PA (progressive 

implementation and taking into account postoperative limitations), by combining aerobic and 

resistance exercises, before and after surgery (expert agreement). 

OPTIONS 

• Pre-operative multimodal prehabilitation: structured aerobic and resistance exercises associated 

with nutrition, diabetes/hypertension control, smoking/alcohol cessation, psychological care/stress 

(expert opinion). 

• Pre-operative respiratory rehabilitation (physiotherapy and PA) for surgeries with thoracic approach 

(expert agreement). 

• Post-operative respiratory physiotherapy if necessary for all tumor locations (expert agreement). 

• Refer to an APA professional, in particular for patients with barriers to practice: comorbidities, 

intense fatigue and/or significant and recent drop in the PA level, negative beliefs and fears about PA 

(expert opinion). 

3.2.3. Special situations 

• PA is contra-indicated in the following cases: extreme fatigue, symptomatic anemia, severe active 

infectious syndrome, decompensation of cardiopulmonary disease, lytic bone lesions of the spine or 

long bones (for the mobilization of the affected limb). The majority of these situations are temporary. 

The patient's condition should be reassessed regularly so as not to slow down their commitment to an 

active lifestyle and avoid excessive loss of physical fitness. 

• An adaptation of the APA prescription will be necessary in the following cases: cardiopulmonary 

comorbidities, osteoporosis with high risk of fractures, significant amyotrophy, peripheral neuropathy, 

impaired mobility and stability of the joints, lymphedema, recent abdominal scar, digestive or urinary 

stomas.  
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• Other elements require special precautions: 

- Co-morbidities: to be considered in the APA program; must be detailed to the professional 

supervising the sessions for safe support; 

- Early post-operative setting of abdominal surgery: avoid concentric exercises (resistance 

exercises in flexion/rotation of the trunk) stressing the muscles of the abdominal wall after 

laparotomy; 

- Thoracotomy: avoid exercises in Valsalva maneuver and stretching of the trunk in early post-

operative setting; take into account the increase in bronchial secretions induced by exercise 

(adapt duration, allow break time to allow sputum); 

- Anal incontinence (post-surgery and/or radiotherapy): avoid activities with impact on the 

ground or in Valsalva maneuver and promote resistance exercises of the perineal muscles; 

- Radiodermitis: precaution with aquatic activities (standing water to be avoided); 

- Ostomy: avoid concentric exercises involving the muscles of the abdominal wall in the early 

post-operative period after laparotomy; avoid activities at risk of shock to the stoma; possible 

use of suitable equipment (plugs); adapt the duration and the time of the activity to the flow 

of the stoma. 

 

4. DURING (CHEMO)RADIOTHERAPY 

4.1.  Nutrition and radiotherapy of digestive cancers 

4.1.1.  Literature data 

No specific data or recommendations are available from the European Radiotherapy Society (ESTRO) 

or ESPEN. The risks of malnutrition mainly concern patients with cancers of the upper aerodigestive 

tract or, much less frequently, pelvic cancers. 

• In the case of digestive cancer treated by curative chemoradiotherapy, the irradiation volume of 

which includes the oropharynx and the oral cavity: 

- In non-malnourished patient: propose prophylactic gastrostomy placement; 

- In malnourished patient: gastrostomy is recommended; 

- In all cases, parenteral nutrition is not recommended. 

• In the case of digestive cancer treated with chemoradiotherapy for curative purposes, the irradiation 

volume of which does not include the oropharyngeal sphere: 

- Prophylactic gastrostomy is not recommended; 

- Personalized dietary advice including, if necessary, the prescription for ONS is recommended 

as a first intention; 

- Enteral nutrition on a nasogastric tube is recommended if oral intake remains insufficient (VAS 

≤ 7). 
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• In case of planned surgery: nasogastric tube or jejunostomy is recommended; endoscopic or 

radiological gastrostomy is also an alternative and does not increase post-operative morbidity and 

mortality but it must be inserted by trained teams, on the anterior wall of the stomach and as close as 

possible to the lesser curvature, so as not to compromise the subsequent surgery; do not use 

esophageal stent [53]. 

4.1.2. Recommendations and options 

RECOMMENDATIONS 

• None 

OPTIONS 

• Cancers of the esophagus (upper third and middle third) (expert opinion): 

- Systematic ONS; 

- Endoscopic or radiological gastrostomy (rather than nasogastric tube for enteral feeding) 

during chemoradiotherapy if exclusive chemoradiotherapy (no surgery); 

- In case of planned surgery: nasogastric tube or jejunostomy; endoscopic or radiological 

gastrostomy on the anterior wall of the stomach by trained teams is an alternative; do not use 

esophageal stent; 

- Parenteral nutrition not recommended. 

• Cancers of the lower third of the esophagus (expert opinion): 

- Systematic ONS; 

- Nasogastric tube or jejunostomy, or gastrostomy with the precautions mentioned above;  

- Parenteral nutrition not recommended. 

• Pancreatic cancer: ONS ± enteral nutrition (nasogastric tube) if malnutrition (expert opinion). 

• Cancers of the rectum/anal canal: ONS ± enteral nutrition (nasogastric tube) if malnutrition (expert 

opinion). 

 

4.2. Physical activity and radiotherapy of digestive cancers 

4.2.1.  Literature data 

No specific recommendations from ESTRO. No specific recommendation from ESPEN; any nutritional 

intervention must be coupled with PA, including during radiotherapy.  

The objective, during treatments, is to prevent or limit the reduction in PA level, from the start of 

treatment [44]. To do this, it will be necessary to: 

- Limit the time of sedentary behavior, to break the prolonged periods spent in lying or sitting 

position; 

- Allow a return to active behavior as soon as possible; 

- Maintain or promote an active lifestyle during radiotherapy and medical treatment. 
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4.2.2. Recommendations and options 

RECOMMENDATIONS 

• Education and information of the patient about the benefits of PA during treatment (reduction of 

fatigue and increase of physical fitness), from the consultation for disease announcement (expert 

agreement). 

• Limit sedentary behavior (sitting or bedtime)  and encourage regular PA (progressive implementation 

and taking into account the side effects and constraints of radiotherapy), combining aerobic and 

resistance exercises (expert agreement). 

OPTIONS 

• Refer to an APA professional, in particular for patients with barriers to PA: comorbidities, intense 

fatigue and/or significant and recent drop in the PA level, negative beliefs and fears about PA (expert 

opinion). 

 

5. DURING SYSTEMIC TREATMENTS [Figure 1] 

5.1. Nutrition during systemic treatments 

5.1.1. Literature data 

There is a consensus to [3, 39, 54]: 

- Evaluate the nutritional status (screening for malnutrition) of all patients and reassess it 

regularly; 

- Implement suitable nutritional interventions (dietary counselling, ONS, enteral and parenteral 

feeding) according to oral intake (VAS of food intake), inflammatory syndrome and PA level; 

- The recommended intakes are 30 to 35 kcal/kg per day including 1.2 to 1.5 g of  protein/kg 

with a calorie-carbohydrate-lipid ratio of about 60/40; 

- Except in the case of an unusable or inaccessible digestive tract (e .g. bowel obstruction), 

enteral nutrition is to be preferred over parenteral nutrition. 

In the event of advanced disease with upper digestive stenosis (esophagus, stomach, pancreas): 

stenting by endoscopic route is recommended in first intention (rather than surgery or gastrostomy) 

[53]. 

Therapeutic fasting and restrictive diets (e.g. sugar exclusion, ketogenic diet) have not demonstrated 

clinical benefit and can have a deleterious effect on the nutritional status of patients; they are 

therefore not recommended [55]. 

The level of evidence regarding the use of pharmacological agents (e .g. progestins, olanzapine, 

androgen receptor agonists, ghrelin analogues, corticosteroids, L-carnitine) or enriched ONS (e.g. 

leucine, glutamine, n-3 fatty acid) is insufficient. 

5.1.2. Recommendations and options 
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RECOMMENDATIONS 

• Evaluate the nutritional status (screening for malnutrition) of all patients and reassess it regularly at 

each consultation (expert agreement). 

• Recommended intakes of 30 to 35 kcal/kg per day including 1.2 to 1.5 g of protein per kg (expert 

agreement). 

• Implement nutritional interventions (dietary counselling, ONS, enteral and parenteral feeding) 

according to oral intake (VAS of food intake), inflammatory syndrome and PA level (expert agreement). 

• Enteral nutrition is indicated if the oral intake (including ONS) is insufficient, and parenteral nutrition 

if the enteral is impossible or insufficient (expert agreement). 

• The recommendations of the SFNCM are presented in Figure 1. 

5.1.3. Special situations 

• Very severely malnourished patients (refer to NICE criteria above): specific management by an expert 

team is recommended because of the risk of refeeding syndrome, including the monitoring of 

potassium, phosphorus, sodium, magnesium, and calcium levels, edema, vitamin deficiencies [26]. 

• Sequelae of treatments: parenteral nutrition is recommended in cases of intestinal insufficiency 

linked to short bowel syndrome or enteritis secondary to surgery or radiotherapy; follow-up in an 

expert center is recommended for patients receiving long-term parenteral nutrition (> three months) 

[56]. 

• Ascites and peritoneal carcinomatosis 

- Enteral nutrition is impossible in case of bowel obstruction; 

- In the absence of bowel obstruction: assess the tolerance of enteral nutrition and if failure, 

use parenteral nutrition with careful initiation due to the risk of worsening of ascites; 

- In case of chylous ascites: low fat diet, enteral nutrition poor in long-chain triglycerides, and if 

failure parenteral nutrition with usual ternary mixture.  

• Pancreatic cancer 

- In case of signs of exocrine pancreatic insufficiency (diarrhea with fatty stools, fecal elastase < 

100 microgram/gram of stool): prescription of pancreatic extracts (at least 25,000 IU per meal; 

possibility of combined prescription with proton pump inhibitor [PPI] to increase efficiency); 

- Glycemic monitoring and treatment of a possible diabetes: metformin in first intention ± 

insulin. 

• Toxicities from chemotherapy: prevention and treatment of mucositis, nausea/vomiting, diarrhea.  

 

5.2. Physical activity during systemic treatments 

5.2.1.  Literature data 
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During chemotherapy, PA can be effective to reduce fatigue and other symptoms, as well as the side 

effects of treatments [44]. A benefit on anxiety, depression, sleep, body image and well-being have 

also been reported, resulting overall in an improvement in patients' HRQoL [57-59]. Exercise could also 

have antitumor effects [60, 61]. 

Fatigue in cancer patients is multifactorial, involving the disease itself, treatments, sedentary 

behaviors and the decrease in PA level leading to a loss of physical fitness [22]. The practice of PA is 

the only intervention having proven its efficacy on cancer-related fatigue, while pharmacological 

agents did not show any significant effect on this symptom [62]. 

Small randomized studies have been performed in patients with CRC [63]. While they did not allow a 

definitive conclusion on the efficacy of PA, they did, however, confirm the feasibility and safety of 

these interventions [63]. Larger prospective randomized controlled trials with a rigorous methodology 

are necessary in order to better understand the effects of PA (e.g. NCT00819208), identify the patients 

who benefit from it the most, describe the barriers and facilitators to these interventions and 

understand the mechanisms of action (ancillary studies) during active treatments in digestive 

oncology. 

There is no data to favor one modality of exercise over another, but supervision by an APA professional 

seems to be important to maintain the motivation and encourage the autonomy of the patient in PA 

practice. 

The objective, during the treatments, is to prevent the reduction of PA level, from the start of the 

therapeutic management, by: 

- Reducing the daily sedentary behavior time and break the prolonged periods of sedentary 

behavior by short activity phases of a few minutes every two hours; 

- Promoting an active lifestyle with spontaneous daily PA; 

- Offering aerobic and resistance exercises, voluntary and at least partially supervised by an APA 

professional. The APA program (frequency, intensity, duration and type of exercise) will be 

individualized depending on the initial assessment of the patient, her/his physical fitness, 

preferences and objectives, illness, and psychosocial environment. The exercises will be 

implemented gradually and regularly reassessed and readjusted in coordination with the 

multidisciplinary oncology team. Physical exercises can be carried out individually or group-

based, in a care structure, an association (specific to cancer or not) or at home; 

- Providing motivational and educational support throughout the care process to maintain PA 

and therefore its benefits over time: encourage facilitators (knowledge of the benefits of PA, 

conditions for correct exercise, support from family and/or group-based practice, access to 

structures for APA practice) and removing the barriers (treating symptoms related to the 
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disease and treatments, psychosocial environment, beliefs and fears of the patient and 

caregivers) in daily PA practice; 

- For older patients, integrating balance exercises (prevention of the risk of falling and loss of 

autonomy) into the APA program. 

5.2.2. Recommendations and options 

RECOMMENDATIONS 

• Patient education and information on the benefits of PA during and after treatments (reduction of 

fatigue, improvement of HRQoL, and of physical fitness, potential effect on survival), from the 

consultation for disease announcement (expert agreement). 

• Limit sedentary behaviors (sitting or bedtime) and encourage regular PA (progressive 

implementation and taking into account the side effects of treatments), at least partially supervised, 

combining aerobic and resistance exercises (expert agreement). 

• Refer whenever possible to an APA professional for supervision, in particular for patients with 

barriers to PA or at risk: sarcopenia, comorbidities, metastatic disease, intense fatigue and or 

significant and recent drop in PA level, negative beliefs and fears about PA (expert agreement). 

5.2.3. Special situations 

• Comorbidities: to be considered in the APA program; must be detailed to the professional supervising 

the sessions for safe support. 

• Implantable chamber: no activity while infusion is ongoing; avoid activities at risk of shock on the 

device. 

• Picc-Line: avoid activities at risk of shock or friction on the device; no aquatic activities. 

• Peritoneal carcinomatosis: avoid Valsalva maneuvering activities, activities at risk of shock and prone 

position. 

• Bone metastases: avoid activities at risk of shock and with impacts on the ground, depending on the 

location of the metastatic lesion. 

• Thromboembolic events: special attention to tolerance/perception of effort in aerobic activities 

(intensity control); avoid activities at risk of shock with anticoagulants. 

• Toxicities of treatments: 

- Nausea and fatigue are improved by the practice of individualized PA; 

- Diarrhea must be treated with anti-diarrheal drugs; 

- Neuropathy with oxaliplatin and taxanes: may cause balance and gait disturbances and 

interfere with activities (e.g. wear gloves for outdoor activities with oxaliplatin); 

- Hand-foot syndrome with 5 fluorouracil, capecitabine and anti-angiogenic kinase inhibitors 

and skin lesions with anti-EGFR: may interfere with activities, suitable footwear, avoid impact 

on the ground if active events; 
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- Increased photosensitivity: sunscreen and hat for outdoor activities; 

- Cardiotoxicity with anti-HER2: cardiac monitoring, special attention to tolerance/perception 

of effort in aerobic activities. 

 

6. ADVANCED PALLIATIVE PHASE 

6.1. Nutrition in the advanced palliative phase 

6.1.1. Literature data 

The initiation of artificial nutrition is not recommended if the patient's life expectancy is less than three 

months and if the permanent functional impairment is severe (ECOG-PS ≥ 3 or Karnofsky index ≤ 50%), 

due to an unfavorable risk/benefit balance in this context [64]. 

The pursuit of artificial nutrition must be discussed in a multidisciplinary manner.  

The decision must be recorded in the patient's file. A 15-day re-evaluation is recommended. 

6.1.2. Recommendations and options 

RECOMMENDATIONS 

• Do not initiate artificial nutrition if life expectancy is less than three months (expert agreement). 

OPTIONS 

• Dietary advice ± ONS (expert opinion). 

• The initiation of artificial nutrition if life expectancy is less than three months must be carefully 

considered on a case by case basis taking into account all the elements of the context of each patient 

(age, life comfort, personal wishes), favoring enteral nutrition and using parenteral nutrition only if the 

digestive tract is unusable or inaccessible (expert opinion). 

• Discussion on a case by case basis of the continuation of artificial nutrition if it was initiated before 

the cessation of specific treatments (expert opinion). 

• Artificial nutrition must be discussed in a multidisciplinary committee and traced in the patient's file 

(expert agreement). 

 

6.2. Physical activity in the advanced palliative phase 

6.2.1.  Literature data 

There is no data of high level of evidence available. Comfort and well-being should be favored. 

Physiotherapists play an important role in this setting by mobilization, avoiding complications of bed 

rest, and lymphatic drainage (edema). 

6.2.2. Recommendations and options 

RECOMMENDATIONS 

• None. 

OPTIONS 
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• Physiotherapy to avoid complications from bed rest and uncomfortable symptoms  (expert opinion). 

• APA with well-being objective (expert opinion). 

 

7. AFTER TREATMENT OF A DIGESTIVE CANCER 

7.1. Nutrition after treatments 

7.1.1.  Literature data 

There are no specific data or recommendations. The World Cancer Research fund (WCRF) 2018 reports 

proposes to apply primary prevention guidelines in tertiary prevention. 

Digestive cancer surgery can be responsible for a number of metabolic and functional side effects. 

They must be detected and managed quickly to improve HRQoL and avoid long-term complications. 

7.1.2. Recommendations and options 

RECOMMENDATIONS 

• None. 

OPTIONS 

• After esophageal and gastric surgery: regular weight monitoring (particularly in the first six months 

after surgery), monitoring for deficiencies (vitamins B9, B12, iron, vitamin D and calcium), referral to a 

dietitian if necessary, fractional feeding (five small meals) (expert agreement). 

• After pancreatic surgery: same recommendations plus prescription of pancreatic extracts (at least 

50,000 IU per meal; more particularly after pancreaticoduodenectomy) and glycemic monitoring (risk 

of diabetes, more particularly after splenopancreatectomy) (expert agreement); PPI after cephalic 

duodenopancreatectomy (expert opinion). 

• After ileal resection: prescription of cholestyramine in case of diarrhea due to lack of reabsorption 

of biliary salts, monitoring of deficiencies (vitamins B9, B12, vitamin D and calcium) (expert 

agreement). 

• After surgery for cancer linked to overweight and obesity  (e.g. CRC): encourage a decrease in BMI 

after the end of treatment while preventing, detecting and if necessary treating malnutrition (expert 

opinion). 

 

7.2. Physical activity after treatments 

7.2.1. Literature data 

In observational studies, the practice of PA before or/and after the diagnosis of cancer (particularly, 

CRC) is associated with better overall and specific survival compared to inactive patients  [63, 65, 66].  

The objective is the adoption and maintenance of an active lifestyle, which is based on changes in life 

behavior and relies on the association of aerobic and resistance exercises [44]. 
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The practice benchmarks join those defined for the general population (ANSES 2016) and those 

formulated by the main international learned societies for cancer patients (National Comprehensive 

Cancer Network, American Cancer Society, American College of Sports Medicine): 

- Reduce the daily sedentary behavior time and break the prolonged periods  of sedentary 

behavior by short activity phases of a few minutes every two hours; 

- At least 30 minutes of aerobic PA per day of moderate to vigorous intensity, at least five days 

per week. It is recommended to include short periods of vigorous intensity aerobic PA. The 

duration and intensity of PA should be gradually increased and adapted to individual 

characteristics; 

- At least two resistance sessions for large muscle groups (lower limbs, upper limbs and trunk) 

per week, respecting one to two days of recovery between two sessions. The intensity must 

be adapted to the individual characteristics and remain moderate. Simple bodyweight 

exercises may be sufficient; 

- Flexibility and joint mobility exercises two or three times a week. They should be limited by 

the feeling of discomfort and stiffness; 

- For older patients, balance exercises can be combined at least twice a week. 

7.2.2. Recommendations and options 

RECOMMENDATIONS 

• Colorectal cancer (expert agreement): 

- Encourage and support behavioral changes in order to increase PA level, gradually, maintained 

over time and regularly. PA practice includes spontaneous activities of daily living and 

structured voluntary exercise sessions, supervised or not; 

- Objective of 150 minutes of moderate aerobic PA distributed throughout the week and two 

sessions per week of resistance exercises of large muscle groups (upper limbs, lower limbs and 

trunk) while respecting one to two days of recovery between two sessions. 

• All tumor locations (expert agreement): 

- Education and information of the patient on the benefits of PA after treatment (reduction of 

fatigue, improvement of HRQoL, and of physical fitness, potential effect on the risk of 

recurrence and survival), from the consultation for disease announcement; 

- Limit sedentary behaviors (sitting or bedtime) and encourage regular PA (progressive 

implementation and taking into account the after-effects of treatments), combining aerobic 

and resistance exercises. 

OPTIONS 
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• Refer to an APA professional in particular for patients with barriers to practice: comorbidities, intense 

fatigue and/or significant and recent drop in the PA level, negative beliefs and fears about PA (expert 

opinion). 
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TABLES AND FIGURES 

Tables 

Table 1. Prevalence of malnutrition in digestive cancers: NUTRICANCER studies [1, 2] 

Tumor location Prevalence  

All cancers 39% 

Metastatic stage: 42% > Localized stage: 27% 

ECOG-PS 4: 65 % > PS 2-3: 53 % > PS 1: 31 % > PS 0: 14 % 

Pancreas 54-67% 

Esophagus/Stomach 53-60% 

Liver 55% 

Colon/rectum 35-39% 

ECOG-PS: Eastern Cooperative Oncology Group Performance Status 

Table 2. Etiological factors of malnutrition in digestive cancers [3] 

Mechanisms 

(i) decrease in food intake, itself of multifactorial origin 

(ii) side effects of chemotherapy and radiotherapy (nausea, vomiting, taste and smell disturbances, 

mucositis, diarrhea and colitis of various mechanisms, loss of appetite, malabsorption) 

(iii) sequelae from surgery (in particular, upper gastrointestinal tract and pancreatic surgery) 

(iv) tumor-induced inflammatory and hypercatabolic syndrome 

(v) digestive tract obstruction (by the primary tumor or peritoneal carcinomatosis) 

(vi) cholestasis and exocrine pancreatic insufficiency  

 

Table 3. Grade of recommendations according to the GRADE system [14, 15] 

Grade Quality of 

evidence 

Definition 

A High Strongly recommended based on highly robust scientific evidence (e.g. 

several randomized controlled trials/meta-analysis) 

Further research is very unlikely to change our confidence in the 

estimate of effect 

B Moderate Usually recommended based on scientific presumption (e.g. one 

randomized controlled trial) 

Further research is likely to have an important impact on our confidence 

in the estimate of effect and may change the estimate 

C Low Option based on weak scientific evidence (e.g. one or several non-

randomized trials) 

D Very low Expert opinion (agreement or not) 

 

Table 4.  National Institute for Health and Care Excellence (NICE) guidelines for identification of 

patients at high risk for refeeding syndrome [26] 

 

Patient has one or more 

major criteria 

Patient has two or more 

major criteria 
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BMI < 16 kg/m2 BMI < 18.5 kg/m2 

Unintentional weight loss of > 15% in the 

previous 3-6 months 

Unintentional weight loss of > 10% in the 

previous 3-6 months 

Little or no nutritional intake for > 10 days Little or no nutritional intake for > 5 days 

Low levels of potassium, phosphorus, or 

magnesium before refeeding 

History of alcohol misuse or drugs, including 

insulin, chemotherapy, antiacids, or diuretics  

BMI: body mass index 

Table 5. Nutritional risk stratification in the perioperative setting 

Nutritional grade 1 (NG 1) Non malnourished patient  

AND no risk factor of malnutrition  

AND surgery with low risk of morbidity 

Nutritional grade 2 (NG 2) Non malnourished patient  

AND at least one risk factor of malnutrition OR surgery with high risk 

of morbidity 

Nutritional grade 3 (NG 3) Malnourished patient 

AND surgery with low risk of morbidity 

Nutritional grade 4 (NG 4) Malnourished patient 
AND surgery with high risk of morbidity 

 

Table 6. Guidelines for perioperative management according to nutritional status 

 Non malnourished patients 
(Nutritional grade 2) 

Malnourished patients (Nutritional 
grade 4) 

Pre-operative - Evaluation of oral intake (VAS of food 

intake) 

- If oral intake is reduced (VAS <7): 

dietary advice and oral nutritional 

supplements with high calorie or high 
protein content (2/day as a snack 

away from meals) 

- Oral Impact®: 3 vials (250 mL) per 

day, away from meals, for 5 to 7 days 

before the surgery 

- Nutritional support for 7 to 14 

days, via enteral route rather than 

parenteral route whenever possible 

- Oral Impact®: 3 vials (250 mL) per 

day for 5 to 7 days, away from meals, 
before surgery; use Impact® Enteral 

(1,000 mL) if oral route is not possible 

Immediate pre-

operative 

- Limitation of the duration of the fast: 

light meal the day before the 
operation and administration the day 

before (2x400 mL) and the morning of 

the operation (400 mL) of a clear sugar 

solution with low osmolarity (50 g of 

glucose/400 mL); fast 2 hours for 

liquids and 6 hours for solids 

- Limitation of the duration of the 

fast: light meal the day before the 
operation and administration the day 

before (2x400 mL) and the morning 

of the operation (400 mL) of a clear 

sugar solution with low osmolarity 

(50 g of glucose/400 mL); fast 2 hours 

for liquids and 6 hours for solids 

Post-operative - Early oral feeding started within 24 
hours at the latest (in the absence of 

surgical contraindication), except in 

case of esophageal anastomosis 

- In the absence of oral food: 

intravenous intake of 1.5 to 2.5 L/24 h 

of 5% glucose solution + 3 to 6 g (50-

- Early oral feeding started within 24 
hours at the latest (in the absence of 

surgical contraindication), except in 

case of esophageal anastomosis 

- Systematic nutritional support, via 

enteral route rather than parenteral 

route whenever possible  
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100 mmol) of NaCl/24 h + 3 to 6 g (40-

80 mmol) KCl/24 hours 

- At 48 hours, if oral intake <60% of 

needs: diet advice and nutritional 

supplements with high calorie or high 

protein content (2/day as a snack) 

- At 7 days, if oral intakes <60% of 
needs or if, immediately 

postoperatively, it is foreseeable that 

oral intakes on day 7 will be <60% of 

needs: nutritional support (enteral 

route preferably over parenteral route 

and whenever possible) 

- The administration route must be 

decided preoperatively 

- Oral Impact® (4-5 vials) or standard 

oral supplementation or enteral 

nutrition (Impact® Enteral: 1,500 

mL/24 h if Impact® given pre-

operatively, or conventional polymer 
mixtures) to cover the estimated 

total calorie and protein needs  

VAS: visual analog scale; NaCl: sodium chloride; KCl: potassium chloride 

 

Figure legends 

Figure 1. Algorithm summarizing the nutritional management during systemic treatments (adapted 

from Bouteloup C. & Thibault R.) 
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