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25% of hospitalised patients are «at risk of malnutrition»
But … what are we doing about? How effective is treatment? What

treatment is most effective ? Are all malnourished patients the same?

…



In Times before «evidence-based medicine»



From Evidence based medicine (EBM) to 

Evidence-based nutrition (EBN)!
Is it really «disease-

related malnutrition»?

Did we exclude relevant 

diseases or medication

side effects?

Pathophysiology?



The pathophysiology of malnutrition is complex and 

includes different pathophysiological pathways

Schuetz P et al, Lancet. 2021 Nov 

20;398(10314):1927-1938. 
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JAMA Internal Medicine 2016

Lets look back 10 year … how effective was nutrition by then?



Ernährung auf der Medizin – was bringts?
Very few randomized-controlled studies

No significant effect of nutrition on mortality









EFFORT Trial

EFFORT: effect of early nutritional therapy on frailty, functional 

outcomes and recovery of malnourished medical inpatients trial



The EFFORT trial - study flow diagram

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

Exclusion of patients:

• critical care or post-OP

• long-term nutrition

• terminal condition

Schuetz P et al, Lancet. 2019 Jun 8;393(10188):2312-2321. 



Nutritional algorithm used during the trial

Schuetz P et al, Lancet. 2019 Jun 8;393(10188):2312-2321. 



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



Nutritional Support prescribed= 122 

patients

• Usual care hospital food

Daily caloric intake: 1211 kcal/d
Daily protein intake:  47 g/d  

Nutritional Support prescribed= 939 patients

• Food adjustment, food fortification, oral nutritional 

supplements and individualised input from a specialist 

dietitian: 91% patients 

• Enteral nutrition was used: 8 patients 

• Parenteral nutrition were used: 12 patients 

Daily caloric intake: 1501 kcal/d   

Daily protein intake: 57 g/d

Intervention group had significantly higher mean daily caloric
and protein intake

• Difference 290 kcal per day [95% CI 240–340])

• Difference 10 g protein per day [8–12]

Caloric intake

Protein intake

Results-Hospital Stay

Intervention group Control group

Principals results

Schuetz P et al, Lancet. 2019 Jun 8;393(10188):2312-2321. 



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



https://www.thelancet.com/journals/lancet/issue/vol393no10188/PIIS0140-6736(19)X0024-0


Updated metaanalysis regarding effects of nutritional 

treatment on mortality in medical inpatients

Gomes F, 

JAMA Netw Open. 

2019 Nov 

1;2(11):e1915138.



25% Mortality reduction associated when medical 

inpatients receive nutritional treatment

Gomes F, 

JAMA Netw Open. 

2019 Nov 

1;2(11):e1915138.



Subanalysis 1: 

Long (>60 days) intervention are most effective

Kaegi-Braun N, Clin 

Nutr ESPEN. 2021 

Oct;45:45-54. 



Subanalysis 2: 

High protein interventions are most effective

Kaegi-Braun N, Clin 

Nutr ESPEN. 2021 

Oct;45:45-54. 



ESPEN Guideline recommendations on polymorbid patients

• Screening: In polymorbid medical inpatients, a nutritional 

screening method using different validated tools should be applied 

to identify malnutrition risk. In patients at risk, a more detailed 

assessment should be performed and a treatment plan should be 

developed, to consent an early adequate nutritional therapy 

(Grade of recommendation B) e strong consensus (100% agreement)

• Protein: Polymorbid medical inpatients requiring nutritional 

support shall receive a minimum of 1.0 g of protein/kg of body 

weight per day in order to prevent body weight loss, reduce the 

risk of complications and hospital readmission and improve 

functional outcome 

(Grade of recommendation A) e strong consensus (95% agreement)





But - what happens once the patient leaves the hospital?



Longterm effects of nutritional support in EFFORT patients

(Stopp of treatment after discharge)



Shortterm - 30-day mortality
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… now recruiting patients!

How effective is nutrition in the long-term?



But - what happens once the patient leaves the hospital?

What do other trials tell us?



40%- MORTALITY REDUCTION  IN PATIENTS TREATED 

LONG TERM WITH  NUTRITIONAL SUPPORT

•. 2022 Nov;41(11):2431-2441.

Kaegi-Braun N., Clin Nutr 2022 Nov;41(11):2431-2441.  

•. 2022 Nov;41(11):2431-2441.



ESPEN Guideline recommendations on polymorbid patients

Guidelines will be updated in 2023
• Screening: In polymorbid medical inpatients, a nutritional 

screening method using different validated tools should be applied 

to identify malnutrition risk. In patients at risk, a more detailed 

assessment should be performed and a treatment plan should be 

developed, to consent an early adequate nutritional therapy 

(Grade of recommendation B) e strong consensus (100% agreement)

• Protein: Polymorbid medical inpatients requiring nutritional 

support shall receive a minimum of 1.0 g of protein/kg of body 

weight per day in order to prevent body weight loss, reduce the 

risk of complications and hospital readmission and improve 

functional outcome 

(Grade of recommendation A) e strong consensus (95% agreement)

• Timing and continuation: Patients shall be continued after hospital 

discharge in order to maintain or improve body weight and 

nutritional status

(Grade of recommendation A) e strong consensus (95% agreement)



From Evidence based medicine (EBM) to 

Evidence-based nutrition (EBN)!
Is it really «disease-

related malnutrition»?

Is it a situation where we

want to treat the patient

(e.g., cancer patient)?

Did we exclude relevant 

diseases or medication

side effects?

Are our goals aligned

with goals of the

patient and family?

Do we have evidence

that Nutritional support 

improves clincial

outcomes for this

patient?

YES!
(for the medical inpatient)





Have we made progress in the treatment of malnutrition? 
Why do we not see the same results in critical care trials?

Casaer M, N Engl J Med. 2014 Jun 19;370(25):2450-1.



Why do we see such different responses?
Type of nutrition (& control)? patient selection? Acuity and inflammation? 

Schuetz P et al, Lancet. 2021 Nov 20;398(10314):1927-1938. 

Patient 1

Polymorbid patient from a 

nursing home that has low 

appetite and has received low 

energy and protein feeding 

over the last 6 month resulting 

in weight and muscle loss 

Patient 2

A catabolic highly inflamed 

patient with metastatic 

pancreatic cancer that is 

receiving appropriate 

nourishment, but his muscle 

mass is rapidly declining, and 

the patient has edema. 



Jardon KM, et al. Gut 2022;71:1214–1226.

Do we need to better include the patient phenotype ?



Patient phenotyping according to GLIM

Barazzoni R., Clin Nutr. 2022 Jun;41(6):1425-1433.



Why do we see such different responses?
Type of nutrition (& control)? patient selection? Acuity and inflammation? 

Schuetz P et al, Lancet. 2021 Nov 20;398(10314):1927-1938. 

Is there a difference between malnutrition (ie, a multi-

cause syndrome) and being malnourished (ie, a patient 

that received inadequate feeding)?

Patient 1

Polymorbid patient from a 

nursing home that has low 

appetite and has received low 

energy and protein feeding 

over the last 6 month resulting 

in weight and muscle loss 

Patient 2

A catabolic highly inflamed 

patient with metastatic 

pancreatic cancer that is 

receiving appropriate 

nourishment, but his muscle 

mass is rapidly declining, and 

the patient has edema. 



Personlized Nutrition: 

a hug opportunity for Medicine (& Industry …?)



Why do we see such different responses?
Type of nutrition (& control)? patient selection? Acuity and inflammation? 

Cederholm T, Barazzoni R, Feb 2017;36(1):49-64. doi:10.1016/j.clnu.2016.09.004

Does malnutrition phenotype or 

sorcopenia matter?



Sarcopenia? Check the routine scans!  



Sarcopenic patients have LESS treatment response!
Importance of early recognition of malnutiriton!

Baumgartner A, 

Clin Nutr. 2023 

Feb;42(2):199-207.



The pathophysiology of malnutrition is complex and 

includes different pathophysiological pathways

Schuetz P et al, Lancet. 2021 Nov 

20;398(10314):1927-1938. 



Is treatment response dependent

on endocrine dysfunction?



Disease causes «low-T syndrome»

Is it relevant for malnutrition?



YES – 60% of patients in EFFORT had low T3 syndrome



The pathophysiology of malnutrition is complex and 

includes different pathophysiological pathways

Schuetz P et al, Lancet. 2021 Nov 

20;398(10314):1927-1938. 



True or false?





Why do we see such different responses?
Type of nutrition (& control)? patient selection? Acuity and inflammation? 

Cederholm T, Barazzoni R, Feb 2017;36(1):49-64. doi:10.1016/j.clnu.2016.09.004

Does inflammation matter?







Vanhorebeek et al, J Clin Endocrinol Metab 96: E633–E645, 2011

Autophagy is impaired when we «overfeed» 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),



Loss of appetite is one of the plausibile

adative mechanisms during

the acute phase of illness





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)





Let come back to our patient …



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 

• Hospitalists and internists should play an active role for early 
recognition and treatment of disease-related malnutrition in the hospital 
setting 




