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NUTRITION

Healthy: death after approx. 70 days
Ill: death after approx. 28 days

Loss of muscle mass > 40% = death
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Vicious circle  downward spiral

THE VIRTUOUS CYCLE OF CATABOLISM..…
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Norman K et al. Clin Nutr 2008 27: 5:1510-1016; MNI report 2016; 1. Ljungqvist O, de Man F. Nutr Hosp 2009; 24:368-70

(DISEASE RELATED) 

MALNUTRITION

Morbidity
wound healing
infections (+3x)

complications (+3x)

convalescence

Mortality (+12x)   

Treatment (+30%)

Hospitalisation (+30%)

COSTS QUALITY OF LIFE

In Europe: 
33 million people1

In Europe: 
€170 billion per year1

Cost of illness – malnutrition (DRM)



Break vicious circle - intervention (medical) nutrition
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Management of DRM1

➢ Early identification is key to effective management of malnutrition

➢ Screening using validated tools should be routine practice

➢ A range of strategies can be used to manage malnutrition, e.g. dietary advice and/or 
medical nutrition

1. Lochs H et al. 2006; Cederholm T et al. 2015; 

*Based on the ESPEN definition. 



Medical Nutrition

Medical Nutrition
Food Vit & Min Pharmaceuticals

2. Parenteral1. Enteral

To meet specific nutritional needs

Disease related
malnutrition

Genetic metabolic 
disorders or allergies 

• Nutrients

• In general combination of 
nutrients tested in clinical trials
(safety, tolerance, efficacy)

• National registration/notification

• For patients use; part of total
medical treatment 
(medical supervision)

• Frequently reimbursed

Cancer

Swollow
problems

COPD

Surgery
Alzheimers’s disease

ICU

Cow’s milk allergy

Epilepsy

Stroke



✓Reduction
• complications (e.g. infections; 33%)  
• falls (60%)
• (re)admission hospital (29%)
• risk decubitus (25%) 
• mortality (33%)

✓Faster recovery (reduction LOS (2 days), 
improved wound healing)

Management of DRM1

➢ Early identification is key to effective management of malnutrition

➢ Screening using validated tools should be routine practice

➢ A range of strategies can be used to manage malnutrition, e.g. dietary advice and/or 
medical nutrition

1. Lochs H et al. 2006; Cederholm T et al. 2015; 2. Stratton RJ et al 2003; MNI report ONS 2012 –http://www.medicalnutritionindustry.com; NHS guideline 2006/2014; Neelemaat
et al 2012;  Cawood et al. syst review 2012;  Stratton RJ et al. syst review 2013; Stratton et al 2003/2005; Elia et al . Syst review 2016;

Nutritional

benefits2

Functional
benefits2

Clinical
benefits2

✓Improvement intake required
nutrients (protein, energy, vit & min)

✓Weight gain
✓Increase activity
✓mobility
✓functional independency

& QoL
Economical

benefits



Medical nutrition – economics

Am J Clin Nutr 2014;100:609–15

• N = 456
• 4 Polish medical

centers
• Self blendered tube 

feed vs medical
nutrition



Medical nutrition – economics

Am J Clin Nutr 2014;100:609–15

• N = 456
• 4 Polish medical

centers
• Self blendered tube 

feed vs medical
nutrition

Out of hospital treatment with medical nutrition results
in reductions of:
- Infectious complications 37% vs 15% (p<0.001)
- Hospital admissions with 26% (p<0.001)
- LOS 40 days vs 12 days (p<0.001)

Reduction of hospitalization costs:
$ 4426 (68%) per patient per year
$ 6500 vs $ 2074 (p<0.001)



Cost-benefit optimal nutrition in ICU

Syst Review & meta analysis1:
48 articles (mostly EN vs PN)

AIM: 
Comprehensively characterise the clinical and

economic implications that may result from the 
greater use of EN to treat critically ill patients

1 Cangelosi MJ et al.  Med Res Opin 2011; 27:413–22
. 



Enteral vs Parenteral nutrition



Significant reduction infections

Total Cost Saving from Adverse Events 
reduction: $1496

Cost-benefit changing from Parenteral to Enteral

1 Cangelosi MJ et al.  Med Res Opin 2011; 27:413–22
. 



Reduction LOS

Cost saving from hospital stay @ $1490 
per day = $2473

Cost-benefit changing from Parenteral to Enteral

1 Cangelosi MJ et al.  Med Res Opin 2011; 27:413–22
. 



Potential economic benefits of EN vs PN

$1496 + $2473 

= $3969

Per suitable patient switched to EN

Cost saving
(Reduced AEs) + (Reduced LOS) 

Improve ICU efficiency

Save hospital costs

Quicker patient recovery
Cangelosi MJ et al.  Med Res Opin 2011; 27:413–22
. 



Type of medical nutrition can make difference

Stroud M et al; The National Institute for Clinical Excellence. Nutrition support for adults oral nutrition support, 
enteral tube feeding and parenteral nutrition. Methods, evidence & guidance. NICE, 2006; 1-176.  



Vincent & Preiser, Lancet 2013; 381: 354-355

PN, only if EN is not possible/insufficient



Economic evaluation – meta analysis
Elia et al. Clinical Nutrition (2016) 35, 370–380



Economic evaluation – meta analysis
Elia et al. Clinical Nutrition (2016) 35, 370–380

Mean net cost saving: 12% (£746) per patient

1 in 3  

2 days

12%

Meta analysis - reduction of:  

Mortality (RR 0.650 p<0.05) & complications by 35% (p<0.001)

LOS by ~ 2 days 13% (p<0.05)



Economic evaluation – meta analysis

Patient population:
• Mainly elderly (> 65+)
• Ischaemic heart disease, COPD, chest infections, CVA, falls, 

elective surgery, gastrointestinal diseases 
(IBD, liver disease, biliary disease, 
pancreatic disease, gastritis)

Ageing Research Reviews 12 (2013) 884-897



Economic evaluation – meta analysis

Meta analysis - reduction of:

Duration ONS1:
Minimum 6 weeks–3 months

(Re)admission - 29% (OR 0.59, 95% CI 0.43–0.80, P = 0.001) 

1. Cawood et al Ageing Research Reviews 2012;11 : 278– 296

Ageing Research Reviews 12 (2013) 884-897



Economic evaluation – syst reviews
Elia et al. Clinical Nutrition (2016) 35, 125–137

Patient population:
Chronic kidney disease, elective surgery for head and neck 
cancer, colorectal cancer, gastrointestinal, cardiovascular, mixed 
conditions in elderly



Economic evaluation – syst reviews
Elia et al. Clinical Nutrition (2016) 35, 125–137

• Complications (infections)
• Falls
• Functional limitations

Hospitalization by 16.5% (p<0.001)1 in 6  

5%-9% Mean cost saving: 9% (< 3 months) 
5% (> 3 months)

Meta analysis - reduction of:  



Management of DRM – economic evaluation

SEO report 2014. Malnutrition underestimated



Biggest Cost is Consequences of Untreated Condition, Not Its Management

• Costs of Medical Nutrition are a small proportion of healthcare budgets

– 1-3% in Europe

• Biggest cost is due to the consequences of DRM

➢ Hospital (re-)admissions and LOS

➢ Complications (e.g. infections) 

➢ Healthcare professionals 

➢ Medical treatments



Medical Nutrition - a part of the cost containment 
solution

Maximum health 
✓ Reduced mortality
✓ Reduced complications
✓ Better recovery
✓ Shorter ICU stay
✓ Shorter hospital stay
✓ Fewer hospital (re)admissions

Integrating enteral medical nutrition can deliver…

… Optimal (minimize) costs of care



Value tools 

ONS value tool
community

Decubitus

ONS value tool
hospital

ICU

http://etn.curodev.com/en-value-tool_en/index.html
http://www.onsvaluetool.com/


THANK
YOU


