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Recovery from a surgery is a marathon

….and it starts with a optimal preparation
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Optimal nutrition
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Verlaan et al., 2016

Protein & Vitamin D
• Protein

• Fat

• Carbohydrates

• Fibers

• Vitamins and Minerals



Muscle is essential for physical 
function, resilience and metabolism

Physical function

• Daily activities

• Exercise

• Rehabilitation

• Mobility

Metabolic function

• Uptake and oxidation of carbs and fat

• Glucose control and insulin sensitivity

Resilience

• Immune system

• Wound healing

• Complications

• Recovery



Low muscle mass, strength and nutritional status at hospital 
admission predict short-term and long-term mortality
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Verlaan et al., 2016 Scheerman et al., 2021



Paddon-Jones et al., 2004; Kortebein et al., 2007

-1200

-1000

-800

-600

-400

-200

0

Healthy young
28 days inactive

Healthy elderly
10 days inactive

L
o

ss
 o

f 
le

an
 le

g
 m

as
s 

(g
)

10 day bedrest in healthy elderly:
~ 15% loss of muscle strength 

Loss of muscle mass and strength during hospitalization



Muscle loss is associated with 
worsened health outcomes

Argilés et al., 2016



Physical Activity & Nutrition 
required to build and maintain muscle

(Resistance) Exercise + Protein

Quantity

• 0.8 g/kg BW/d for adults

• Expert recommendations 

for elderly and patients: 

1.0-1.5 g/kg/d 

Quality 

• Essential amino acids 

including Leucine

• Digestibility

Gelders dagblad 31/3/2021



Protein intake in older patients is often 
inadequate for optimal recovery
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0.8 g・kg-1・d-1 **

Weijzen et al., 2020

1.2-1.5 g/kg BW/day

0.8 g/kg BW/day



Multiple moments of high quality protein intake distributed 
evenly over the day maximizes muscle protein synthesis

Protein
in meal

Protein
in meal

Protein
in meal

Muscle protein synthesis

Muscle protein breakdown

Net gain in 
muscle protein

Net loss of 
muscle protein

Net protein balance

Paddon Jones et al., 2009; Breen and Phillips, 2011

Intake of 30 grams of high quality protein per meal required to maximize muscle protein 
synthesis in older patients



Patients and elderly need more high-quality protein per meal

Schematic representation of muscle protein metabolism in 

response to anabolic stimuli (exercise and/or amino acid ingestion) 

in young and elderly
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[MPS Muscle Protein Synthesis, MPB Muscle Protein Breakdown]

Elderly require higher levels of essential amino 

acids including Leucine to stimulate muscle 

protein synthesis (MPS): anabolic resistance

Breen and Phillips, 2011

MPB in 
young
and
elderly

MPS in young

MPS in elderly
[>2.5-2.8 g Leucine]

[>25-30 g protein]

Protein
in meal

Protein
in meal

Protein
in meal



Targets are challenging: 
opportunities for products 
rich in high-quality protein?

12 Van den Helder et al., 2021

Paddon Jones et al., 2009



Optimal nutrition in prehab

Sports nutrition
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Normal food

Medical nutrition

Well-Accepted

Effective

Affordable

Available

+supplementation



Cederholm et al, 2018; Jensen et al., 2018 

• High in energy

• High in (high-quality) protein 

• Complete micronutrient profile

• ‘sole source of nourishment’

Reimbursed

Medical Nutrition is targeting Disease Related Malnutrition

• Main drivers: weight loss and reduced muscle mass

• Protein-energy malnutrition/undernutrition



FrieslandCampina Ingredients  

• Provide product prototypes as clinical study 

products for prehabilitation clinical trials

• Nutritional value of dairy proteins



Questions:

• Implementation of prehabilitation in practice: 

multidisciplinary

• Who will provide diet and/or supplements?

• What kind of diets/concepts/formats/products?

• Dietary support and education?

• Who will pay for it? Business models?

• Prehabilitation combining exercise with 

optimal nutrition – including high-quality 

protein – prepares people for their surgery

• Optimal nutrition: Diet + Supplements

Conclusions and next steps


