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Hospitalisierter Patient mit Mangelernahrungsrisiko

Offene Fragen zur Mangelernahrung:

1. Wie wird «Mangelernahrung definiert?
« Pathophysiologie und Definition?
Was sind diagnostische Kriterien?
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Die Pathophysiologie der Mangelernahrung ist
komplex und beinhaltet verschiedene Pathways

Healthy ageing / \\ Disease-related malnutrition
Disease-related reduced appetite

Increase in metaholic rate

Acute Decreased intestinal
disease motility and
resorption

Weight loss

Systemic inflammation Endocrine changes
(TNFa, C-reactive protein, (testosterone and thyroid hormop¢
IL-1B, and IL-6 concentrations decrease and
concentrations increase) Qrtisol concentration incregeé

Chronic Loss of Sarcopenia
disease appetite

Fatigue

Cellularinsulin Decrease in muscle mass
resistance and muscle strength

Immobilisation

Figure 1: Pathophysiology of malnutrition
IL=interleukin. TNFo=tumour necrosis factor a.

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




Von der Evidenz-basierten Medizin (EBM) zur
Evidenz-basierten Ernahrungsmedizin (EBN)

Ist es wirklich eine «Krankheits-
bedingte Mangelernahrung»? Gibt es Evidenz, dass die Therapie
das klinische Outcome verbessert?

Ausschluss von
Sekun_déren Ursache;\? Clinical
Medikamenten-NW? Judgment

Ist es eine Situation, wo wir den
Patienten behandeln wollen (z.B.
Tumorpatient)?

Stimmen unsere Ziele mit jenen des
Patienten / der Familie liberein?

. BMJ. 1996;312(7023).71-72.
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ESPEN Guidelines fur Polymorbide Patienten
2023 Update
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Metaanalysis uber den Effekt der
Ernahrungsintervention auf die Mortalitat von
internistischen Patienten

e | Open.

Orignalinvestigation | Nutrtion, Obestty, andExercise
Association of Nutritional Support With Clinical Outcomes

Among Medical Inpatients Who Are Malnourished or at Nutritional
Risk

An Updated Systematic Review and Meta-analysis

Filomena Gomes, PhD; Annic Baumgartner, MD; Lisa Bounoure, PhD; Martina Bally, MD; Nicolaas E. Deutz, MD; Jeffrey L. Greenwald, MD; Zeno Stanga, MD;
Beat Mueller, MD; Philipp Schuetz, MD, MPH

Abstract Key Points

Question What is the association of
nutritional support with clinical
outcomes in medical inpatients who are
malnourished or at nutritional risk?

IMPORTANCE Malnutrition affects a considerable proportion of the medical inpatient population.
There is uncertainty regarding whether use of nutritional support during hospitalization in these
patients pasitively alters their clinical outcomes.

OBJECTIVE To assess the association of nutritional support with clinical outcomes in medical Findings In this updated systematic
inpatients who are malnourished or at nutritional risk. review and meta-analysis of 27 trials
_ including 6803 patients, nutritional
DATA SOURCES For this updated systematic review and meta-analysis, a search of the Cochrane support provided during hospitalization
Library, MEDLINE, and Embase was conducted from January 1, 2015, to April 30, 2019; the included was associated with significantly lower
studies were published between 1982 and 2019. rates of mortality and nonelective
_ hospital readmissions, as well as higher
STUDY SELECTION A prespecified Cochrane protocol was followed to identify trials comparing oral energy and protein intake and weight
and enteral nutritional support interventions with usual care and the association of these treatments increase.

with clinical outcomes in non-critically ill medical inpatients who were malnourished. Meaning This study's findings s t

that nutritional support in hospitalized
patients who are malnourished or at
nutritional risk is associated with

DATA EXTRACTION AND SYNTHESIS Two reviewers independently extracted data and assessed
risk of bias: data were pooled using a random-effects model.

improved nutritional and clinical

MAIN OUTCOMES AND MEASURES The primary outcome was mortality. The secondary outcomes TS Y e Er ]

T e Gomes F, JAMA Netw Open. 2019 Nov 1;2(11):e1915138. KSA




5% Mortalitat Reduktion bei Patienten welche eine
rnahrungstherapie erhalten haben

Figure 1. Forest Plot Comparing Nutritional Intervention vs Control for Mortality, Stratified by Publication Year

Nutritional

Swpport  Contral Favors | Favors
Study or Subgroup Events  Total OR (5% CI) Nutritional Support § Control

611 14
Broguist et al,'* 1594 1.38(0.07-25.43)
Bunout et al,** 1989 0.37 (0.06-.
Gariballa et al, '® 2006 1.81(0.9%-3.30)
Hickson et al, 1% 2004 0.20(0.54-1.50)
Hogarth et al,'® 1996 E 25(0.24-6.44)
Holyday et al, 2" 2 4 (0.46-38.90)
Munk et al,; . . 6.98)
Neelemaat et al, 242012 0.76(0.33-1.76)
Potter et al, 25 2001 8 5 0.62 (0.35-1.13)
Saudny-Unterberger et al 30 1997 7 0.94 (0.05-16.37)
Starke et al, %0 2011 0.28 (0.07-2.04)
Vlaming et al,32 2001 2 1.18 (0.54-2.60)
Volkert etal, ! 1996 3 : 0.47(0.13-1.7
Subtotal (35% CI) 0.24(0.72-1.22)
Total events
Heterogenetty: 12=0.00, ¥2=12.19, d
Test for overall effec: 047 (P=_64)

6.12 15
Bonilla-Palomas et al, 34 2016 2 0.28 (0.13-0.63)
Cano-Torres et al 35 2017 2 2 0.16 (0.02-1.50)
Deutz et al, %% 2016 5 3 0.47 (0.25-0.89)
Schuetz et al, 2% 2019 0.71(0.52-0.97)
Subtotal (35% 0.47 (0.28-0.79)
Total events

Test for overall effect- 7=
Test for subgroup differenc L df=1(P=_02),12=81.3%

OR (95% C1)

A Mantel-Haenszel random-effects modal was used. Squares indicate mean values, with the size of squares reflecting the weight and the lines indicating 95% Cls. Diamonds indicate
pooled astimates, with horizontal points of the diamonds indicating 95% Cls. OR indicates odds ratio.

T e Gomes F, JAMA Netw Open. 2019 Nov 1;2(11):e1915138. KSA




Subanalyse 1:
Lange (>60 Tage) Interventionen sind am effektivsten

nutritional intervention control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
4.1.2 <60 days
Brogwist 1994
Bunout 1939
Cano-Torres 2017
Gariballa 2006
Hickson 2004
Hogarth 1996
Haolyday 2011
Munk 2014
Potter 2001
Saudny-Unterberger 1597
Schuetz 2018

9
17

1 12 06% 1.38 [0.07, 25.43]
5 18  16% 0.37 [0.06, 2.25]
28 5 27 11% 016 [0.02, 1.50]
222 19 223 9.5% 1.81 [0.99, 3.30]
292 35 300 11.5% 0.90 [0.54, 1.50]

8

1

1

3

1

Do g

] 16 1.9% 1.25[0.24, 6.44]
T T2 1.1% 4.24 [0.45, 38.90]
40 41 0.7% 1.03[0.06, 16.98]
186 3 135 9.8% 062 [0.35,1.13]
17 16 0.7% 0.94 [0.05, 16.37]
1014 100 1013 17.8% 0.71[0.52,0.97]
Starke 2011 il ] A6 1.8% 0.38[0.07,2.04]
YWlaming 2001 | 12 274 5.6% 1.18[0.54, 2.60]
Subtotal (95% Cl) 2246 2275  64.3% 0.88 [0.66, 1.17]
Total events 188 226
Heterogeneity: Taw®*=0.05; Chi*=1528,df =12 (FP=023), F=21%
Testfor averall effect Z=089 (F=0.37)

[e)

L) = =k =3 fn (] = p) = p) =
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4.1.4 >60 days

Bonilla-Palomas 2016 0.28[013,063]
Deutz 2016 0.47[0.25,0.88]
Gazzotti 2003 1.08[0.14,7.87]
Meelemaat 2012 0.76[0.33,1.76]
Sharma 2017 0.73[0.31,1.70]
Walkert 1996 0.47[013,1.73

Yang 2018 0.6 [0.26, 1.8E]
Subtotal (95% CI) 0.53 [0.38, 0.75]

Heterageneity: Tau®=0.00; Chi*= 4.50, df= 6 (P = 0.61), F= 0%
Test for averall effect: Z=3.62 (F =0.0003)

Total (95% CI) 2914 2941 100.0% 0.74 [0.58, 0.93] L 2

Total events 253 336

Heterageneity: Tau®= 0.06; Chi*= 24.80, df= 19 (P = 0.17); 7= 23% I t f

Tastfi Il effect: 7=2.53 (P =0.01 om 0.1 10
EesL10roverall & EC_' =2.53¢ T ] Favours intervention Favours control

Test for subgroup differences: Chi*=4.83 df=1 {P=0.03

19.04.2024 NutriDays Kaegi'Braun N, Clin NUtr ESPEN. 2021 OCt;45:45-54




Subanalyse 2:

Hoch Protein Interventionen sind am effektivsten

nutritional intervention control

Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl

Odds Ratio
M-H, Random, 95% CI

6.1.1 high-protein nutritional intervention

Bonilla-Palomas 2016 12 a4 28 1
Bunout 1989 17 ] 19
Cano-Torres 2017 28 5 2T
Ceutz 2016 30 3049
Schuetz 2018 100 1013

Yolkert 1996
Subtotal (95% CI)

6.1.2 low-protein nutritional intervention

Brogwist 1994 1 12
Gazzotti 2003 2 39 2 41
Hickson 2004 N 292 35 300
Holyday 2011 4 71 1 T2
Meelemaat 2012 11 1048 14 104
Fotter 2001 hl 186 33 1494
Saudmy-Unterberger 1997 1 17 1 16
Sharma 2017 Ta 14 T
Ylaming 2001 14 274 12 274
Yang 20189 9 34 13 43
Subtotal (95% CI) 1110 1129
Total events 1086 126
Heterogeneity: Tau®= 0.00; Chi*=4 .27, df=9{FP =089, F=0%
Testfor overall effect £=1.29 (P =0.200

Total (95% CI) 2643 2661
Total events 215 308
Heterogeneity: Tau®= 0.00; Chi*=14.87, df=16{F =093, F=0%

54%
1.1%
0.7%
B.6%
35.6%

0.281[0.13, 0.63]
0.37 [0.08, 2.29]
0.16[0.02, 1.50]
0.47 [0.25, 0.89]
0.71[0.52, 0.87]

0.47[0.13,1.72]
0.52 [0.38,0.72]

1.38[0.07, 25.43]
1.05[0.14, 7.87]
0.90[0.54, 1.50]

4.24 [0.46, 38.80]
0.76[0.33,1.76]
0.62[0.35 1.13]

0.94 [0.05,16.27]
0.73[0.31,1.70]
1.18 [0.54, 2.60]
0.69 [0.26, 1.86]
0.83[0.63,1.10]

0.68 [0.56, 0.82]

—

0.01

01 10
Favours intervention Favours control

19.04.2024 NutriDays Kaegi'Braun N, Clin NUtr ESPEN. 2021 OCt;45:45-54




Evidenz zur Ernahrungstherapie im Spital

THE LANCET EFFORT Trial

Articles

Individualised nutritional support in medical inpatients at
nutritional risk: a randomised clinical trial

Philipp Schuetz, Rebecca Fehr, Valerie Baechli, Marting Geiser, Manuela Deiss, Filomena Gomes, Alexander Kutz, Pascal Tribolet,

Thomas Bregenzer, Nina Braun, Jous Hoess, Vojtech Paulicek, Sarah Schmid, Stefan Bilz, Sarah Sigrist, Michad Brandle, Carmen Benz,
Christoph Henzen, SilviaMattmann, Robert Thomann, Javdia Brand, Jonas Rutishauser, Drahomir Aujesky, Nicolas Rodondi, Jacques Donzé
Zeno Stanga”, Beat Muler™

Summary

Background Guidelines recommend the use of nutritional support during hospital stays for medical patients (patients
not critically ill and not undergoing surgical procedures) at risk of malnutrition. However, the supporting evidence
tor this recommendation is insufficient, and there is growing concern about the possible negative effects of nutritional
therapy during acute illness on recovery and clinical outcomes. Qur aim was thus to test the hypothesis that protocol-

Schuetz P et al, Lancet. 2019 Jun 8;393(10188):2312-2321
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Nutrition risk screening (MRS 2002) within 48 h of hospital admission in all patients

If increased risk for malnutrition — individual assessment of the patient — if risk for malnutrition is present and
nartritional therapy is not contraindicated — establish a strategy to achieve individual nutritional targets

or indirect calorimetry

bodye eight per day in

miCTonArtrients

Individual nutrition targets
Caloric requirements Protein requirements Micronutrient Specifictargets
Harris- Benedict equation 1-2-1-5 @'kg bodyweight requirements Diisease-specific
wiith adjusted bodrereight per day (0-8 g/kg of Multivitarmin use; other adaptations

(eq. medivm-chain

patientswith renal failure according to specific trighecerides, low
wiith mo diakysis) laboratory results potassium in patisnts
wiith renal failura)

Strategy to reach the nutrition targets

food fortification or enrichment. and snacks between
meaals) and oral mrtritional supplements.

to 100% of recommended dietary allowance

Level 1: oral nutrition {meals adapted to prefarences, Multivitamins and multimineral supplements according

Reass=ssment
every 24-48 he=7 5% of caloric
and protein targets

After 5 days escalate to level 2

l

n Orral nutrition, no additional vitamins and mineral
supplements needed if enteral metrition provides
= 1500 kcal per day

Level 2: enteral mstrition

Reassessmant
every 24-48 ho=7 5% of calonic
and protein targets

met?

| After 5 days escalate to level 3 |

Enteral and oral mstrition

| Lesvel 3: parenteral nutrition |-r

Use concomitant minimal oral or enteral nutrition
(b avoid villows atrophy)

Figure 1: Mutritional algerithm vsed during the trial
Reproduced from Bounouwre et al,™ by permission of Elsevier.

1. Mangelernahrungsscreening
(NRS-2002)

2. Definieren von individuellen
Ernahrungszielen

3. Definieren von individuellen
Ernahrungsinterventionen fiir die
Zielerreichung

Oral

enteral

parenteral

Fig 1- Schuetz P, et al. Lancet. 2019;393(10188):2312-2321.



Resultate (1/2)

Complications 30-day mortality

A B
1.00 —— Control group 1.00 —
g — Intervention group ‘E
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g
& HR 0-81 (95% Cl 0-68-0-97), p=0-020 HR 0-65 (95% Cl 0-48-0-88), p=0-0061
0-50 T T 1 0-50 T T 1
0 10 20 30 0 10 20 30
Number at risk R Analysis time (days)
Cont.rol group 1013 882 791 749 Control group 1013 967 922 013
Intervention group 1015 895 825 786 |ntervention group 1015 975 949 93

26.9% (control) vs 22.9% 9.9% (control) vs 7.2%
(intervention) (intervention)
Number needed to treat: 25 Number needed to treat: 37
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Intervention Control Odds ratio or value R It t (2/2)
group (n=1015) {mlﬂﬂg}m coefficient (5% Cl) 2 eS u a e
Owkcomes
Primary owtoome
Adverse outcomewithin 30 days 232 (23%) 72 (27%) 079 (064t00%) 0023 — Risk of com plications 1
Single components of primary cutcome
All-cause mortality 73 (7%) 100 (10%) 0-65 (047 to0:91) 0011 . .
Admission to the intensive care 23 (2%) 26 (3%) 0-85 (0-48 to 1.51) 058 ﬁ RISk Of mortal Ity 1
unit
Mon-elective hospital 89 (9% 01(9%) 0899 (07310 1.35) 096
readmission
Major complications
Any major complication T4 (T%) 76 (B%) 0-95 (0-68 to 1-34) 079
Meosocomial infection 40 (4%) 39 (4%) 101 (063 to159) 093
Respiratory failure 14 (1%) 13(1%) 106 (0-49t0228) 089
Major cardiovascoular event B {1%) 7 (1%) 111 {0-40to 3-11) 084
Acute kidney failure 32(3%) 313%) 101 (D61 to 1-6T) 096
Gastrointestinal events g (1%) 15 (1%) 057 (0-25t0131) 019
Dedline in functional status of 35 (4%)0f 942  55(6%)of913 0-62(040t0006) 0034 | — Functionality I
=10%* !
Additional secondary outcomes
Mean length of stay (days) 95 70 9.6 (6-1) LA [-076t0035) 046
Mean Barthel score (points)* 88 (26) 8530 3-26 (093 to 5-60) 000G . . I
Mean EQ-5DVAS (points}t 59(26) 56 (29) 306 (053t0558) <00001 —  Qual ity of life
Mean EQ-50 index (points) 075(032) 073(034)  013(009t0017)  OO18
Side-effects from nutritional support
Al side-effects 162 (16%) 145 (14%) 116 (090t 151) 026 .
Gastrointestinal side-effacts 43 (4%) 40 (4%) 112 (068t0183) 066 — Side effects )
Complications due to enteral 5 (<1%) 3 (<1%) 163 (03810 6:95) 051
feeding or parenteral nutrition
Liver or gall bladder dysfunction 4 {<1%) 7 (1%) 0-54 (0-15t0 1-91) 034
Severe hyperglycaemia 48 (5%) 46 (5%) 1.06 (069to161) 080
Refeeding syndrome 86 (8%) 730%) 171 (086t0170) 037
Mata ars reimbar AF oronte fY unloce athansics cratod. 88 nrddc ratine wsars abrbstod with 3 bnkctie rannoccinn fr



Personalized

Nutrition

Customized methods, ingredients, formulas and self-monitoring
kits tailored to specific consumer health goals

Sollte die Ernahrungstherapie «individualisiert» werden?

. W



Haben wir Fortschritte in der Behandlung der Mangelernahrung gemacht?
Warum sehen wir nicht die gleichen Ergebnisse in Studien zur Intensivpflege?

Type of Patients

New Infections in ICU

Duration of Mechanical

Ventilation
Length of Stay in ICU

Mortality in ICU

— Full (N=492)
— Trophic (N=508)

EDEN Trial
(N=1000)

Medical (acute lung injury)
Eligible for EN

Unaffected

Unaffected

Unaffected

Unaffected

— Early PN (N=686)
— Standard (N=686)

Early PN Trial
(N=1372)

Mixed medical and surgical
EN relatively contraindicated
(short term)

Unaffected

Shorter with early PN

Unaffected

Unaffected
(60-day mortality: unaffected)

— Early PN(N=2312)
— Late PN (N=2328)

J

T
0

ICU Day

EPaNIC Trial
(N=4640)

Mixed medical and surgical
(unselected)
With nutritional risk (NRS, =3)

More with early PN

Longer with early PN

Longer with early PN

Unaffected

— Full (N=153)
— EN only(N=152)

SPN Trial
(N=305)

Mixed medical and surgical

(on day 4)
Eligible for EN but <60% target

Between day 9 and day 28:
less with SPN
From randomization to day 28:
unaffected

Unaffected

Unaffected

Unaffected

— REE (N=65)
— Calculated (N=65)

TICACOS
(N=130)

Mixed medical and surgical

More with REE

Longer with REE

Longer with REE

Unaffected
(trend toward reduced
hospital mortality)

Figure 1. Comparison of Macronutrient Intake and Outcomes of Five Randomized, Controlled Trials Evaluating Nutrition during Critical llIness.
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Warum gibt es so unterschiedliche Reaktionen?
Art der Ernahrung? Patientenauswahl? Aktivitat und Inflammation?

Patient 1 Patient 2

Polymorbider Patient aus dem Kataboler Patient mit starker
Pflegeheim. Geringe Energie- Inflammation und
und Proteinaufnahme wahrend metastasierendem Pankreas-CA.
den letzten 6 Monaten, was zu «Adaquate» orale Aufnahme, aber
Gewichts- und Muskelverlust verliert rasch an Muskelmasse
geflhrt hat. und weist Odeme auf.

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




Warum gibt es so unterschiedliche Reaktionen?
Art der Ernahrung? Patientenauswahl? Aktivitat und Inflammation?

Spielt eine chronische Erkrankung eine Rolle?
Z.B eine chronische Herzinsuffizienz?

) AMERICAN RESEARCH, CLINICAL TRIAL!
((@ ittt AND PUBLISHING SERIES
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CENTRAL ILLUSTRATION: Kaplan-Meier Estimate of 30-Day Mortality for
Patients With Moderate and High Nutritional Risk
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Figure 2. Kaplan-Meier Estimate for Time to Death Within 30-Days According to Inflammatory Status
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Wie sieht es mit den
Kosten und der
Kosteneffizienz der
Ernahrungstherapie aus?




Einige einfache Berechnungen zu den Kosten...

Kosten der Ernahrungsversorgung in EFFORT

Durchschnittliche LOS 10 Tage
« Zeit der Ernahrungsberatung (45 min Erstassessment, 10 min/Tag ~3h) 150 CHF

* Produkte ~ 1-2 ONS/Tag (Kosten 5 E/Tag) 100 CHF
 Total Kosten pro Patient 250 CHF
« Kosten zur Vermeidung einer Komplikation (NNT 25) ~ 6000 CHF

Was sind die Kosten einer schweren Komplikation?

« Kosten zur Verhinderung eines Todesfalls (NNT 37) ~ 12000 CHF

Was ist ein gerettetes Leben wert?
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Kosten-Nutzen-Analyse basierend auf
einem statistischen Modell

Clinical Nutrition 39 (2020) 33613368
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Auswirkungen der Ernahrungstherapie auf QUALYs

s . « Ernahrungstherapie erhoht die
' Pflegequalitat

c « Ernahrungstherapie ist nicht
%“"‘" S o umsonst und eine Investition
gr woor | * In einem ganzheitlichen Modell sind
— - Kostenvorteile ahnlich wie die
nvestitionen

» Ernahrungstherapie im Spital ist
kosteneffizient
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Traditional nutrition
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Traditional nutrition
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The way to precision nutrition

Stratified nutrition
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The way to precision nutrition

Traditional nutrition Stratified nutrition Individualized nutrition
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Wie konnen wir die
Evidenz in den Alltag
ubertragen?




Evidenz-basierte Ernahrungsmedizin

19.04.2024 NutriDays Mueller M et al. Aktuel Ernahrungsmed 2020; 45: 356—-362




Toolbox fur ein individualisiertes und Evidenz-
basiertes Ernahrungsmanagement

Erndhrungsscreenings und Diagnose Instrumente

Erndhrungsrichtlinien fiir spezielle klinische Situationen

clinicalnutrition.science
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Wie geht es mit dem
EFFORT-Projekt weiter?



Langzeiteffekt der Ernahrungstherapie
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Langzeiteffekt der Ernahrungstherapie
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EFFORT I

(Effect of Continued Nutritional Support at Hospital Discharge on
Mortality, Frailty, Functional Outcomes and Recovery)

| Nutritional Risk Screening (NRS) |

Ausschlusskriterien I( ::: Einschlusskriterien |

; :

| Randomisierung 1:1 |

| Interventionsgruppe F él Kontrollgruppe
! v

| Interview + allgemeine Instruktionen zur bedarfsdeckenden Erndhrung + kdrperliche Messungen |

!

- Individuelle Massnahmen fiir
bedarfsdeckende Erndhrung

- Einsatz von Trinknahrungen und Hilfsmitteln
nach individuellem Bedarf

- Telefonische Kontaktaufnahme durch ERB
alle 2-4 Wochen

\2

Besuch von ERB zu Hause fiir Erndhrungstherapie und kérperliche Messungen

-M&—#— (nach 3, 6 und 12 Monaten)
@ E F F o R I I I Telefonisches Interview durch Study Nurse alle 6 Monate
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