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Exocrine function (Acinar 
cells and ducts)
- Produces and secretes 

enzymes:
- Lipase (fats)
- Amylase 

(carbohydrates)
- Protease (proteins)

Pancreas and its functions 

Digestion + absorption

80-90% pancreatic cancer 
patients display signs of 

pancreatic exocrine 
insufficiencyBlausen.com staff (2014) 



Endocrine function (Islets of 
Langerhans)
Produce and secrete 
hormones into the 
bloodstream:
- Beta cells – Insulin (↓)
- Alpha cells – glucagon (↑)

- Delta cells - Somatostatin

Pancreas and its functions 

Blood glucose regulation

Type 3c Diabetes
Blausen.com staff (2014) 



Type 3c Diabetes
Early identification of type 3c 
Diabetes 

• UK-EDI study – biomarkers 
present in newly diagnosed 
Diabetes with pancreatic cancer

• Earlier diagnosis, treatment 
options and survival

HbA1c 48mmol/mol

• Masked by PEI

• Average measure 6-8 weeks
National cancer institute, 2021



Yule MS, et al, 2024



Malnutrition in pancreatic cancer 
‘Malnutrition is a state of nutrition in which a deficiency or excess (or imbalance) of 
energy, protein and other nutrients causes measurable adverse effects on tissue / 
body form (body shape, size and composition) and function and clinical outcome.’ 
(BAPEN, 2020)

More than 1/3 of patients with pancreatic cancer have experienced >10% weight loss at 
diagnosis 

Malnutrition leads to (Gartner et al, 2016): 

• Longer Hospital stay
• Increased risk of complications (e.g. infections)
• Reduced quality of life
• Increased morbidity + mortality 
• Poorer outcomes

Early nutritional screening, assessment and Dietetic intervention is crucial



Why is malnutrition common in pancreatic cancer? 

Inadequate nutritional intake
- Increased nutritional requirements (inflammatory response)

- Symptoms; pain, nausea, vomiting, constipation, diarrhoea, taste changes, PEI
- Prolonged fasting

- Psychological impact of diagnosis 
- Obstruction

- Food aversion/restriction

Malabsorption/ maldigestion
- Pancreatic exocrine insufficiency

- Obstructive jaundice
- Misdiagnosed/undiagnosed hyperglycaemia

- GI resection
- Ischaemia/ileus/delayed gastric emptying

- Gastric outlet obstruction



Cancer cachexia

Multifactorial syndrome characterised by an ongoing loss of skeletal muscle 
mass (with or without loss of fat mass) that cannot be fully reversed by 
conventional nutritional support and leads to progressive functional 
impairment (Fearon et al, 2011)

• Thought to be present in up to 46-89% of patients with pancreatic cancer (Yule MS, et al, 2024)

• ~40% of patients with pancreatic cancer develop cachexia before surgery (Yule MS, et al, 2024)

• Preoperative cachexia is associated with poorer survival in pancreatic cancer (Bachmann et al, 2009)

• Physical symptoms; muscle wasting, reduced physical activity, negative energy/protein balance, 
fatigue and social withdrawal

• Evidence suggests hypothalamic dysfunction (from inflammation) interacts with ghrelin (hunger) + leptin (satiety) contributing 
to cachexia 

• Can have a psychological impact on the families of patients



Cancer cachexia

Fearon et al, 2008



Cancer cachexia management
Prehabiliatation programmes + exercise

Nutrition 
• Regular screening + intervention for patients with prognosis >few months (ESMO)

• Artificial feeding not recommended if prognosis <2 months 

Psychological support + end of life care
• Input from Specialist Nurses and/or palliative care team

Corticosteroids (Dexamethasone/Prednisolone)
• Short term (weeks) improvement of appetite
• Need PPI (to protect stomach) and monitoring of blood glucose levels 
• Research has found no effect on body weight

Progesterones (Megastrol acetate)
• Appetite stimulant but weight gain rather than lean body mass

Olanzapine (antipsychotic)
• American Society of Clinical Oncology (ASCO) advised low dose once daily can be offered to patients 

with advanced cancer for nausea + weight gain



MENAC trial
Multimodal intervention - Exercise, Nutrition and Anti-
inflammary medication for Cachexia

Patients with incurable lung, cholangiocarcinoma or pancreatic cancer 
for chemotherapy with cachexia (>5% weight loss)

What will help reverse or slow down cachexia? 
• Anti-inflammatory medication (high dose fish oil supplements)

• Exercise – resistance and aerobic exercise 

• Dietetic counselling and ONS  

Measured weight, muscle mass, physical function and quality of life at 
3, 6 and 12 weeks

Results – patients assigned to multimodal treatment, weight stabilised at 
6 weeks compared to standard care. No conclusive difference to muscle 

mass/physical activity. 



Sarcopenia
“Progressive and generalized skeletal muscle disorder that is associated 
with increased likelihood of adverse outcomes including falls, fractures, 
physical disability and mortality” (Cruz-Jentoft et al, 2018)

Prevalence of 55.9%-63% 
reported in pancreatic 

cancer patients 

High BMI can mask 
sarcopenia 

(Martin L et al, 
2013)



Sarcopenia in pancreatic cancer

Patients with advanced pancreatic cancer undergoing Folfirinox 
chemotherapy had (Kurita et al, 2019):

• Poorer outcomes/worse overall survival if sarcopenic

• Increased toxicities from treatment with sarcopenic obesity  

Surgical patients 
• Increase in perioperative and overall mortality if sarcopenic (Bundred et al, 2019) 

• If sarcopenic, significantly reduced survival and higher complication rate when 
undergoing resection for pancreatic ductal adenocarcinoma 



Sarcopenia management

• Protein intake – aim 1-1.5g/kg/day

• Benefits to increasing activity levels
• HIIT, aerobic, resistance 

• Vitamin D – increases muscle strength, reverses muscle atrophy

FEED study - Effectiveness of a 12 week multi-modal nutrition-led 
intervention in preventing loss of muscle strength during neo-adjuvant 
chemotherapy

Fish oil, Exercise, Enzyme, Dietary Counselling
FEED trial – RCT with control group + intervention (additional Dietitian and 
Physiotherapy appointments)



Frailty
“A person’s mental and physical resilience, or their ability to bounce 
back and recover from events like illness and injury.” Age UK

Prevalence in pancreatic cancer is 45% (Zhang F, Yan Y, Ge C, 2024)

Associated with an increased risk of mortality (Zhang F, Yan Y, Ge C, 2024)

Interventions can help to reduce frailty: 
• Exercise to improve strength and balance
• Addressing nutritional deficiencies

Clinical frailty scale score 



Nutritional requirements in pancreatic cancer 
ESPEN guidelines (2016)

Energy
• 25-30kcal/kg/day

• Evidence level: low

Protein
• 1-1.5g/kg/day

• Evidence level: moderate

PENG (2018)
Energy

• 24kcal/kg/day 

• ≤65 yrs

• (BMI 18.5-30kg/m2)

• 24kcal/kg/day (range 22-27) 

• > 65 yrs

• (BMI 18.5-30kg/m2)

• 25kcal/kg/day (range 24-26) 

• (BMI<18.5kg/m2)

Protein
• Based on ESPEN guidelines

• 1-1.5g/kg/day



What nutritional assessment do 
you regularly use for patients with 

pancreatic cancer?



How do we assess risk of 
malnutrition?



Screening tools

Malnutrition Universal Screening 
Tool (MUST)

Widely used in many Hospitals
Considers BMI, weight loss and acute illness

BUT 
• Lower sensitivity in oncology patients 
• Does not consider if treatment is likely to affect 

nutritional status
• Does not consider sarcopenia or nutrition impact 

symptoms
• Early intervention is key



Scored Patient 
Generated 
Subjective Global 
Assessment 
(PG-SGA)



Vashi et al –  “Improvement 
in SGA correlated with a 

significantly decreased risk of 
mortality independent of sex, 

previous treatment history, 
and evidence of biological 

anticancer activity.”



Royal Marsden Nutrition Screening Tool (RMNST)



How do we assess cachexia?



Global Leadership 
Initiative on 
Malnutrition 
(GLIM) criteria for 
malnutrition

Calf circumference

Males Females

Moderate 34cm 33cm

Severe 32cm 31cm



How do we assess sarcopenia?



Cruz-Jentoff et al, 2019



Cruz-Jentoff et al, 2019



How do we assess frailty?



• Gait speed

• Timed-up-and-go test

• PRISMA questionnaire
• 7 questions – age, gender, health problems limiting activities/requiring patient to stay 

at home, support, if use aids to get about

• Self-Reported Health - ‘How would you rate your health on a 
scale of 0-10’.



Other assessment tools
• Faecal elastase-1 

• DEXA bone mineral density scan every 2 
years for patients with PEI

• Assessment of nutritional deficiencies
• Fat soluble vitamins (A, D, E + K), Vitamin B12, 

Folate, Iron studies, Zinc, Selenium, Copper, 
Magnesium

• HbA1c, random blood glucose every 6-12 
months

• Palliative patients – Iron studies, HbA1c, 
random blood glucose

• Gastrointestinal symptoms
• Quality of life
• Knowledge of PERT



Prehabilitation

• “Prehabilitation enables people with cancer to prepare for treatment 
through promoting healthy behaviours and through needs based 
prescribing of exercise, nutrition and psychological interventions. 
Prehabilitation is part of a continuum to rehabilitation. The aims of 
prehabilitation are to empower patients to maximise resilience to 
treatment and improve long-term health” (Macmillan pinciples and guidance 
for prehabilitation within the management and support of people with cancer)

• Early assessment soon after diagnosis 

• Benefits include; 

Personal 
empowerment

Physical and 
psychological 

resilience

Long term 
health

Reversal of 
sarcopenia

Better mental 
health



Prehabilitation

Tew GA et al, 2018



Prehabilitation

• Prospective study of 150 patients 
• Baseline dietetic assessment, prehabilitation and at least one post-operative review

• High prevalence of malnutrition
• 2/3 of patients had experienced >5% weight loss, 1/3 of patients had experienced >10% weight loss 

• Gained 2% body weight and improved handgrip strength by 8.2%

• PG-SGA scores reduced by 5.9 and GI symptom rating scale by 47.7%



To conclude…

• Assessment of nutritional status in pancreatic cancer is extremely 
complex and multifactorial 

• Early nutritional screening is important, as well as identifying cachexia 
and sarcopenia to allow for early dietetic intervention and/or referral 
to prehabilitation services
• Early development of treatment plans can improve survival, outcomes and 

tolerance to treatment
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