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…but it has many different faces
and pathophysiologies



Disease-related malnutrition
In the hospital



Acute and 
chronic disease

Disease-related Anorexia

Sarcopenia, frailty, 
Disease-relatd malnutrition

Adverse outcome
High mortality

Nutritional 
support

Inflammation & Endocrine dysfunction

Pathophysiology of Malnutrition: 
Our current concept 

?

Immobilisation



Could loss of appetite and low nutritional 
intake be protective during acute disease?
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Vanhorebeek et al, J Clin Endocrinol Metab 96: E633–E645, 2011

Over-nutrition impairs Autophagy in critically ill patients

Electron microscopy
• intact/swollen mitochondria
• autophagic vacuoles
Histochemistry
• eosin staining
• ubiquitin
Protein analysis
• phosphoinositide-3-kinase 

(PI3K) class III, 
• sirtuin-1, 
• protein disulfide isomerase
• glucose-related protein 78  
• inositol-requiring enzyme-1 
• AMP-activated protein 

kinase (AMPK),



Is this mechanism still
protective in the chronically-ill

polymorbid patient?
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Malnutrition and Mortality

Schuetz P et al, Schuetz P et al, SMW (2014)
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Kantonsspital Aarau, 
6 month observation (04/2013-10/2013)
4000 patients, ~ 30% at risk for malnutrition (NRS≥3 points) 

Nutritional Risk screening (NRS)

Does nutritional
Support reduce

Mortality??



EFFORT Trial



Nutritional screening of consecutive medical inpatients

Inclusion of patients:
• Nutritional risk score ≥3
• Estimated LOS≥5 days
• Written informed consent

The EFFORT trial - study flow diagram (1/2)

Exclusion of patients:
• critical care or post-OP
• long-term nutrition
• terminal condition



Nutritional screening of consecutive medical inpatients

Inclusion of patients:
• Nutritional risk score ≥3
• Estimated LOS≥5 days
• Written informed consent

Randomization 1:1

Intervention group Control group

Individualized early nutritional therapy
according nutrition guidelines

Standard nutrition provided by hospital
kitchen according to patient appetite

Daily re-assessment of all patients to optimize treatment
Blinded Outcome assessment after 30 and 180 days

The EFFORT trial - study flow diagram (2/2)

Exclusion of patients:
• critical care or post-OP
• long-term nutrition
• terminal condition



Step 1: Screening and Assessment



Schuetz P, et al. Lancet. 
2019;393(10188):2312-2321.

1. Malnutrition screening (NRS 2002)

2. Definition of individual nutritional 
goals

3. Individual nutritional intervention to 
reach goals

Oral

enteral

parenteral





Complications
26.9% (Controls) vs 22.9% (Intervention)
Number needed to treat (NNT): 25

Mortality
9.9% (Controls) vs 7.2% (Intervention)
Number needed to treat (NNT): 37





How about real world data?
(Propensity-mached Analysis with all Swiss 

hospitalisations in 2013 – 2018 with >100`000 Patients at 
risk for malnutrition [NRS ≥3]) 
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Number at risk, n

No nutritional support 34 967 33 563 32 600 32 195

Nutritional support 34 967 34 074 33 132 32 767

Adjusteda) HR 0.78 (95% CI 0.74 – 0.82); p < 0.001

Nina Kaegi-Braun; Marlena Mueller; Philipp Schuetz at al, Association of nutritional support with in-
hospital mortality in malnourished medical patients, JAMA Open, 2021



How are the data form EFFORT compared 
to other randomized trial data?



Gomes F. et al. 
JAMA Open. 
2019



Mortality: short (≤60d) vs. Long (>60d) intervention



Mortality: high-protein vs. low-protein intervention



Is there a  legacy effect inhospital nutrition
after long term follow-up? 





Shortterm - 30-day mortality
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INTERVENTION HOSPITAL & OUTPATIENT?



Should we «individualize» nutritional support 
according to patient`s comorbidities?



Schuetz P, et al. 
Lancet. 
2019;393(10188):2
312-2321.



Should we «individualize» nutritional 
support according to a patient`s

inflammatory response?

Should we «individualize» nutritional support 
according to patient`s phenotype?





Overall

moderate inflammation
(CRP 10 – 100 mg/L)

Low inflammation
(CRP <10 mg/L)



Overall
Low inflammation
(CRP <10 mg/L)

moderate inflammation
(CRP 10 – 100 mg/L)

high inflammation
(CRP >100 mg/L)



How should we implement these data 
into clincial routine?



Schuetz P, et al. Ann Intern Med. 2020;172(4):HO2-HO3.



NUTRITIONAL SUPPORT ALGORITHM

Schuetz P, et al. Ann Intern Med. 2020;172(4):HO2-HO3.



NUTRITIONAL SUPPORT ALGORITHM

Schuetz P, et al. Ann Intern Med. 2020;172(4):HQ2-HQ3.Schuetz P, et al. Ann Intern Med. 2020;172(4):HO2-HO3.



Summary
• There is increasing evidence that malnutrition is a modifiable risk factor for 

hospitalized patients with multiple illnesses
• Proactive screening of patients using a validated tool and start of nutritional 

support protocols should be implemented in the hospital setting to reduce 
mortality and complications of patients

• In the future, we may need to further individualize nutrition according to the 
specific situation of our patients including kidney function and inflammatory 
status 

• Internists should play an active role for early recognition and treatment 
of disease-related malnutrition  


