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Better health

Improved recover  
routines 

Better quality of life More strength

Psychological and physical  
benefits to face the disease

Cederholm, T., Barazzoni, R., Austin, P., Ballmer, P., Biolo, G., Bischoff, S. C., ... & Singer, P. (2017). ESPEN guidelines 
on definitions and terminology of clinical nutrition. Clinical nutrition, 36(1), 49-64, ESPEN - European Sociaty 
for Clinical Nutrition and Metabolism.
According to the World Health Organization – WHO,  Health is a state of complete physical, mental and 
social well-being and not merely the absence of disease or infirmity (1948).
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Types of nutrition for pancreatic cancer patients
Nutritional insufficiencies may arise when patients are unable to meet 
their nutritional requirements via the normal foods, due to a disease  
or its treatment, a disorder or a condition. Therefore, people may risk 
to get malnourished. Malnutrition is common in patients with cancer, 
as both malignancy and therapeutic treatment may impact nutritional 
status. In such cases, medical nutrition can be used - under medical 
supervision - to compensate any nutritional insufficiency that may be 
detrimental for the health status of the patient.

Oral nutrition: It depends on the integrity of the digestive tract,  
it is personalised for each patient, and could be complemented with oral 
nutritional supplements.

Enteral nutrition: It is applied preferably using a nasogastric tube,  
or percutaneous tubes, gastrostomy or jejunostomy.

What is nutrition
Nutrition science deals with all aspects of the interaction  
between food and nutrients, life, health and disease, and the processes  
by which an organism ingests, absorbs, transports, transforms in energy 
and water, utilizes and excretes food substances¹.

Eating is a voluntary and unconscious act. Food provides us with the 
nutrients that our body needs to carry out our vital functions properly. 

Our body digests food while we do other 
things, work, rest, enjoy, etc.

If we are not healthy, our body  
may not benefit from what we eat  
in the same way as if we were healthy.

In particular, in disease, metabolism 
changes, muscle mass and body weight  
is lost with negative impact on treatment. 
Thus, early nutrition assessement  
or diagnosis and treatment is important 
for outcome and quality of life.

According to the WHO², healthy status  
is the balance of three important life dimensions: good nutritional habits 
influence physical (more strength), mental (less anxiety) and social  
(better relationships with our family and friends) health.

.01 The general benefits of good nutrition for patients
Nutrition should be coupled with daily physical exercise. 
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.02
Importance of nutrition within  
the treatment process:
Benefits of good nutrition and physical exercise  
in the treatment process
As nutrition is part of pancreatic cancer treatment, practitioners  
and nutritionists are key for giving you the personalised nutrition 
counselling that you need. Don´t trust in diets used by others,  
your case is unique. 

The disease may induce: anorexia (loss of appetite and reduced food 
intake), weight loss, deficiency in nutrients (vitamins, proteins, minerals, 
others), cachexia (loss of body weight, muscle mass and weakness  
that are associated with poor quality of life and increased mortality)  
and its complications (inflammation, anaemia, protein loss, reduced  
food intake, fatigue, decreased, muscle strength and lean tissue depletion 
[sarcopenia]).

In addition to the patient’s weight loss and body mass index,  
a potential sarcopenia status should be considered before any 
therapeutic intervention (surgery, chemotherapy, radiation therapy)  
as it could be contraindicated.

Anorexia and cachexia are killers like cancer is,  
although they are silent. They are accomplices  
of cancer, worsening the situation for patients.

Parenteral nutrition: It is intravenously administered. Indicated  
when oral or enteral nutrition does not reach the amount of daily calories,  
water, ions and nutrients needed; it is a personalised treatment, and requires 
specialised health professionals for a proper design and administration. It can 
supplement oral or enteral nutrition (supplemental parenteral nutrition).

During  follow-up of the disease, the use or combination of any of these 
types of nutrition may be performed.
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Do you feel  
yourself in any  

of these  
situations?

I do not have energy  
(asthenia)

My clothes are too big for me 
(weight loss)

My calve muscles look smaller  
(sign of loss of muscle)

I have a poor healing skin  
(vitamin A, C, deficiency)

Scarring is difficult  
(vitamin C or D deficiency)

I cannot see well  
(vitamin A deficiency)

I get bruises for no reason 
(vitamin K deficiency)

Good nutrition and physical exercise, which are commonly called pre-
habilitation, prevent those symptoms and facilitate the treatment 
success. 

Some of the benefits for the patient are the following: 
 - Fewer and/or less severe post-surgical complications 
 - Fewer adverse reactions or toxicity to chemotherapy  
      or radiation therapy 
 - Less abandonment of treatment  
 - Better tolerance to treatment 
 - Better response to therapy 
 - Better quality of life 
 - Increased overall survival

Other indirect benefits to the patients include the cost reduction  
of the treatment due to a better tolerance to the treatments.

Possible consequences of malnutrition in the treatment process

high surgical risk
higher complication rate

longer hospital stay
longer recovery time

wound healing problems

more complications
higher toxicities

delayed treatments
lower efficacy rate

(advanced tumour)
reduced quality of life
less treatment efficacy

surgery

radiotherapy palliative treatments

chemotherapy
lower tolerance
higher toxicities

delayed treatments
reduced treatments
lower efficacy rate
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Weight loss 
(MUST Malnutrition 
Universal Screening 

Tool score)

Fragile skin 
(without hydration 
or change in color)

Hair loss 
(B vitamins 
deficiency)

How to detect malnutrition in pancreatic 
cancer patients 
Malnutrition, defined by ESPEN³ as “a state resulting from lack of intake  
or uptake of nutrition that leads to altered body composition (decreased 
fat free mass) and body cell mass leading to diminished physical  
and mental function and impaired clinical outcome from disease”,  
could be detected through physical checking. Some of the signs  
we could detect easily are the following:

Low body mass  
index — BMI  

(score < 18 — MUST 
Malnutrition Universal 
Screening Tool score)

Loss of muscle 
mass (measure-
ment of leg cir-
cumferences)

Tiredness

Cederholm, T., Barazzoni, R., Austin, P., Ballmer, P., Biolo, G., Bischoff, S. C., ... & Singer, P. (2017). ESPEN guidelines 
on definitions and terminology of clinical nutrition. Clinical nutrition, 36(1), 49-64.

3

.03
Bruised skin 

(vitamin K 
deficiency)

Cognitive loss 
(zinc, selenium, 

B3 vitamin 
deficiency)

Weakness 
(deficiency  

in nutrients)

Deformed nails 
(B, C & D vitamin 

deficiency)

Crooked back 
(vitamin D  

and P or calcium 
deficiency)

Diarrhea 
(deficient dige-

stion by pancreas 
digestive enzymes)

Many of them are the consequences of nutrient deficiencies.  
These symptoms are the result of loss of appetite (anorexia), pancreatic 
malfunction and the subsequent non absorption of nutrients (exocrine 
enzymes secretion insufficient), and the fight against the disease  
that increases the use of nutritional resources in our body.

Fewer nutrients are available in our body because of the imbalance 
between nutrients loss and intake:
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.04
Support of carers in nutrition of pancreatic  
cancer patients
Carers and their role
Carers, family members or alike,  
are a basic support for pancreatic 
cancer patients. They provide help  
and cover needs for a better quality  
of life of patients so they need  
to be aware of these needs  
and the disease features. 

As their role is very important, carers 
need support from practitioners too,  
so the relation between carer,  
patient and a multidisciplinary  
medical team has to be as close  
and effective as possible.  

What carers need to know
Weight loss greater than 5% of usual weight in one month or greater  
than 10% of usual weight in six months is considered significant  
and abnormal and requires medical attention. Nutrition in pancreatic 
cancer is an important aspect at any stage of the disease and can be 
compared with with any treatment that can help the patient like the best 
therapy.  So, it is important to keep the nutritional status under control.  

For a pancreatic cancer patient, the total protein-energy requirements  
are higher than for a healthy person. The right nutrient intake can be 
achieved through a personalized diet,  and when needed, thanks to  
a combination of oral nutrition, enteral nutrition and parenteral nutrition. 

The contact with the medical and nutritionist team should be constant  
in order to achieve positive results. Technological support, such as the use 
of specific apps, might be explored in order to obtain information  
and improve patients’ quality of life.

Signs the carer needs to pay attention to:

Appetite loss (anorexia) in pancreatic cancer 
could have a different origin, and results  
in a reduction in food intake and consumption 
due to either tumour or treatment origin. 

measure the weight and height of the patient to control BMI       
(Body Mass Index)

control the number and type of meals per day

movement and energy capacity

thirst (it could be a sign of diabetes)

weakness or strength

weight loss or hunger and weight gain

- 

-

-

-

-

-
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What carers need to do to improve the quality of the patient’s  
nutrition⁴:

Cotogni, P., Stragliotto, S., Ossola, M., Collo, A., & Riso, S. (2021). The Role of Nutritional Support for Cancer 
Patients in Palliative Care and on behalf of the Intersociety Italian Working Group for Nutritional Support in 
Cancer †. https://doi.org/10.3390/nu13020306

4

adjust the diet in accordance with new taste preferences and 
avoid foods that may evoke aversion, such as those with an 
intense odour (roast meat, fish)
eat mildly flavoured foods. Cold foods are generally less    
odorous
if the oral mucosa is not sensitive, use salt, herbs, spices, and 
seasonings to make food more appetising
eat foods at room temperature, and avoid hot dishes and 
beverages. Ice-cold foods and fluids may be pleasant
eat soft, creamy, or liquid foods, and avoid hard ones that 
could damage the oral mucosa (nuts, hard fruit,crusts, hard 
baked goods)
avoid extreme tastes, such as spicy and acidic foods, citrus, 
fruits, and very salty products
chopping or grinding and moisturizing food (adding cream, 
gravy, or sauce) allow an adequate thickness to be achieved 
to facilitate swallowing
add a thickener to viscous foods to prevent choking
avoid mixed consistency foods due to their high choking risk
transit of bolus throughout the oesophagus can be favoured 
by chopping finely and dipping foods in liquids (drinks, gravy, 
or sauces)
chewing well and eating slowly and mindfully are 
recommended precautions, so, small and frequent meals are 
recommended
an adequate liquid and fibre intake is aimed at preventing 
dehydration
although 30–40 g of fibres per day is the goal for healthy 
subjects, this result is difficult to achieve in practice.  
Vary different types of fibres

- 

-

-

-

-

-

-

-
-
-

-

-

-

.05
Relevant nutrition hints for doctors
How to detect malnutrition, the signals to be aware of
In order to measure patients’ malnutrition, it is necessary to measure weight.

Other usual parameters are those related to body compartments  
such as body fat or muscle mass, measured by computed tomography, 
magnetic resonance imaging or ultrasound. These measurements  
are usually performed by endocrinologists.

Over the years, different SCALES have been proposed and used  
by different nutritional societies and consortia. Out of them, MUST⁵ scale  
is the most recommended, as is the easiest and more reliable one.  
It is advisable that practitioners are trained on how to use the MUST  
or other scales, and a team made up by oncologists, nutritionists  
and general practitioners is put in place and works in synergy  
for the benefit of the patient.

Another option is to refer to anthropometric measurements that can help 
you, as a practitioner, to detect malnutrition, such as body circumference, 
calve muscles or waist for perivisceral fat. Colour, flexibility  
and appearance of the skin could help us to detect nutrient deficiency.

MUST is a five-step screening tool to identify state of nutrition or malnutrition in adults.5
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Waist circumference:
correlation with perivisceral fat  

> 102 cm in men and 90 cm  
in women indicate health risk

Calf muscles 
circumference:

maximum perimeter of the calf 
muscles, one of the best indicators 

of muscle mass in the elderly

Arm circumference:
frequent indicator because  

it is sensitvie to changes  
in the compartments  

fatty and muscular

How to treat malnutrition
We could treat malnutrition assuring the proper nutrients back  
to our patients. We can use different types of nutrition.

Waist/hip ratio:
body fat distribution.  

Values > 1 in men and > 0.9 
in women, insulin resistance, 

cardiovascular risk, dyslipidemia

Waist/height ratio:
indicator of adbominal fat.  

Values > = 0.5 indicates  
increased cardiovascular risk. 

Values > = 0.6 high risk.

oral
regular food, oral 

supplements

enteral
with or without 

tubes

parenteral
intravenously,  

needs expertise 

more complications
higher toxicities

delayed treatments
lower efficacy rate

(advanced tumour)
reduced quality of life
less treatment efficacy

Possible consequences of malnutrition in the treatment process

high surgical risk
higher complication rate

longer hospital stay
longer recovery time

wound healing problems

lower tolerance
higher toxicities

delayed treatments
reduced treatments
lower efficacy rate

surgery

radiotherapy palliative treatments

chemotherapy

Relevant nutrition hints for doctors 
Patients should eat enough and properly and also monitor their weight, 
because a constant loss of weight, which implies a low level of total 
proteins (which are used for healing the surgical anastomosis),  
may cause a complication. 

It is important to include easy-to-digest, low-fat foods, to avoid refined 
sugars and to intake five or six small doses of food a day. Clinical nutrition 
as part of the treatment pathway of pancreatic cancer patients.  
An expert consensus⁶:

preoperative nutritional screening must be performed (strong consensus)

in patients at risk of malnutrition, ONS should be administered  
for at least 5–7 days before surgery (consensus)

• 

• 

Carrato, A., Cerezo, L., Feliu, J., Macarulla, T., Martín-Pérez, E., Vera, R., Álvarez, J., & Botella-Carretero, J. I. (2022). 
Clinical nutrition as part of the treatment pathway of pancreatic cancer patients: an expert consensus. Clinical 
and Translational Oncology, 24(1), 112–126. https://doi.org/10.1007/S12094-021-02674-X

6
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ERAS protocol includes reduction of preoperative fasting period (6 h for solids and 2 h for liquids) and oral 
carbohydrate loading 2 h before the intervention in non-diabetic patients [44, 45].b.

7

in patients with severe malnutrition, delaying surgical procedures  
for 7–14 days should be considered. In those unable to effectively use 
the oral/enteral route, initiation of total or supplemental PN may be 
considered to improve their nutritional status (strong consensus)⁷

patients should be included in an Enhanced Recovery After Surgery 
(ERAS) protocol (strong consensus) 

prolonged use of nasogastric tubes should be avoided (strong 
consensus). It is recommended to remove the nasogastric tube in the 
operating room

early onset of oral tolerance and, whenever possible, the use of 
postoperative oral/enteral nutrition (strong consensus)

in case of postoperative complications that hamper oral/enteral 
nutrition and does not allow to cover patient nutritional requirements, 
early PN should be administered (strong consensus)

if feasible, all-in-one multi-chamber PN bags should be used as they 
may reduce the risk of infection and shorten preparation time at the 
hospital Pharmacy (consensus or majority agreement)⁸

• 

•
 

• 

• 

• 

•

8 To convert multichamber bags into complete ready to-use all-in-one admixtures, pharmaceutical  
assistance with expertise in compatibility and stability is mandatory. The incorporation of additional 
components into PN admixtures (pharmaconutrients, drugs) must be performed at the Pharmacy Service. 
Additionally, multichamber bags do not avoid the use of individualized all-in-one PN compounding  
in some patients if needed

.06
Nutrition and microbiota  
in pancreatic cancer

is the set  
of microorganisms 

(bacteria, fungi, archaea, 
parasites, viruses...)  

that reside in our body 
(gut, skin, urethra, vagina, 
lung...everywhere). These 
microbes are part of our 
being and they benefit  
or harm us depending  

on their types and amount.

includes the genes  
of these microorganisms, 

their metabolites  
and the environmental 

conditions that surround 
them. If we study  
the microbiome  
our knowledge  

about microbiota will be 
more comprehensive.

Microbiota Microbiome
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Some microbiota facts
it potentiates the immune system support 

the microbiota dysbiosis affects tumour growth as well as tumour 
immune infiltration. Microbiome affects tumour progression

PDAC microbiome composition, which cross-talks to the gut microbiome, 
influences the host immune response and natural history of the 
disease

faecal microbiota transplantation might be an alternative therapy, 
presently being evaluated in clinical trials

-

-

-
 
 
 
- 

Modification of microbiome through nutritional supplements: 
microbiota in food
Nutrition could change the microbiota of the patients in their favour,  
and immune status could be activated for a better control of the disease.

Healthy microbiota reduces the side effects of oncological treatments, 
such as diarrhoea and mucositis, caused by chemotherapeutic drugs:

Probiotics
live microorganisms, taken in adequate doses, produce 
beneficial effects for health. Probiotics alleviate lack  
of energy, constipation, weight gain, and dry mouth  
and decrease the levels of faecal/serum lipopolysaccharides  
and plasma lipidic indicators.

E.g. Yogurt, cheese - Lactobacillus and Bifidobacterium  
are among the most used

Prebiotics

indigestible oligosaccharides (fiber) in the upper part of the 
gut. 

E.g. vegetables such as asparagus, garlic, onion, leek, wheat, 
barley, banana

Synbiotics

combinations of both, prebiotics and probiotics, offering 
advantages as improving the survival and implantation  
of probiotics in the gut.

E.g. fermented vegetables

Postbiotic
products generated by microbiota. Bacterias produce this 
substances using starch and soluble fiber.

E.g. Butyrate, Acetate and Propionate
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.07
Home parenteral nutrition – HPN
What is home parenteral nutrition - HPN
Parenteral nutrition is a medical treatment of getting nutrition directly 
into the blood circulation via a catheter inserted into a vein;  
it is a personalized treatment, and composed by different nutritional elements.
Home Parenteral Nutrition is defined as parenteral nutrition  
administered outside the hospital, either at home or at nursing facility. 
Home parenteral nutrition is considered a valid option for improving 
quality of life in patients whose conditions require long-term  
parenteral nutrition.
If the pancreas does not work properly or it has been partially removed  
by surgery, patients are not able to properly obtain nutrients from food 
and are at higher risk of malnutrition.
In this case, they need to incorporate the missing nutrients  
directly into the blood, to be sure that the body can face  
pancreatic cancer treatments:

lack of nutrients 
absorption

less life 
expectancy

poor physical 
conditions

longer 
hospitalization

poor quality 
of life

poor treatment 
response

malnutrition

less response to 
chemotherapy 
or radiotherapy

Why home parenteral nutrition?
Home parenteral nutrition is a very useful way to achieve a good 
nutritional status in a short period of time. It could be used before  
and/or after surgery, radiation or chemotherapy and when oral  
and/or enteral nutritional therapy is not sufficient to achieve  
the ideal nourishment of the patient.

HPN helps to shorten hospitalizations and avoid unscheduled hospital 
admissions and and is usually used upfront at the beginning of the 
treatment and not only at the end of the disease.

The benefits far outweigh the burdens
Burdens: 
 Proper training is needed 
 Adequate management to prevent catheter-related complications⁹

Benefits: 
 Better treatment response 
 Effective nutrient provision 
 Longer life expectancy 
 Improved quality of life

nutrients 
directly  

in our body

improved 
nutritional 

status

   longer life 
   expectancy

better 
physical 

conditions

shorter 
hospitalization

better quality  
of life and 

independence

better  
treatment 
response

better 
treatment  
adherence

9 The rate of catheter complications is low when there is a proper management as demonstrated by the 
Serecare study, according to De Francesco, A., Diamanti, A., Gandullia, P., Aimasso, U., Arrigo, S., Brolatti, N., ... 
& Guglielmi, F. W. (2019). Non-interventional, retrospective data of long-term home parenteral nutrition in 
patients with benign diseases: Analysis of a nurse register (SERECARE). Nutrition, 66, 131-141.

- 
-

- 
- 
- 
- 
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Considerations for home parenteral nutrition

Patient and 
environment

The patient must have 
adequate conditions and 

familiar support to be able  
to enter a HPN program

Nutritional admixture

Stability, asepsia and safe 
administration of the HPN  
bag need to be ensured,  

as well as storage conditions

Adequated devices

Infusion pumps, central  
or peripheral venous 

catheter in order  
to prevent infections, 

contamination,  
sepsis, complications  

or occlusions

Multidisciplinary team  
and specialized HPN  

program in the hospital

Hospital with NST  
(Nutrition Support Team)

Patient training

Patient, caregivers,  
family and involved 

people must  
receive training 

Monitoring

Regular follow up 
has to be assessed 

(telemedicine  
or web applications  
could be an option)

ESPEN guidelines on home parenteral nutrition
European Society for Clinical Nutrition and Metabolism (ESPEN),  
since 1980 aims to encourage the rapid diffusion of knowledge  
and its application in the field of Parenteral and Enteral Nutrition  
or, more broadly, Clinical Nutrition and Metabolism.

Their guidelines on Home Parenteral Nutrition (last edition 2020)  
and their Blue Book contain basic knowledge in medical nutrition  
for patients and practitioners.

See more at https://www.espen.org/ 
and https://www.espen.org/guidelines-home/espen-guidelines 

What professionals say

“Around 6% of the patients included in the HPN program  
in our hospital are pancreatic cancer patients.  
This program allows to improve quality of life of those patients, 
who require parenteral nutrition.

José I. Botella-Carretero, MD, PhD, MBA 
Department of Endocrinology and Nutrition.  
Hospital Universitario Ramón y Cajal & University of Alcalá Madrid - Spain
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