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Der internistische Patient mit Mangelernahrung
Was konnen wir tun?

Akutes Problem

« Appetitverlust, Gewichtsverlust

* Risiko fur Mangelernahrung

Chronisches Problem
 Polymorbiditat
« Tumorerkrankung,

 Herzinsuffizienz, KHK

 Diabetes

« Hohes Alter



Screening !

Kondrup Score (NRS) 2002

Nutritional Risk Screening (NRS) 2002

Istder BMI < 20,57

Hat der Patient innerhalb der letzten 3 Monate Gewicht verloren?

VVerminderte Nahrungsaufnahme in der letzten Woche?

Liegt eine schwere Erkrankung vor?

»  Ermittlung des Ernahrungszustands

Schweregrad der Erkrankung ..-FINAI' SCREENING ﬁ

(metabolische Stresssituation)



Malnutrition und Mortalitat

Kantonsspital Aarau,
6 month observation (04/2013-10/2013)
4000 patients, ~ 30% at risk for malnutrition (NRS23 points)
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Schuetz P et al, BMC Emergency Medicine (2013), 13: 12, 122
Schuetz P et al, SMW (2014)



Behandelbare Ursache der Mangelernahrung?

Anamnese und klinische Untersuchung!
» Nutritional risk scores (NRS, SGA, MNA)
» Gewichtsverlauf, Ernahrungsanamnese, Stuhlgang?

« Medikamente (Antidiabetika!)

Ausschluss von internistischen Krankheiten
» (Gesteigerter Verbrauch
» Hyperthyreose,
* Verlust
« Gastrointestinal: Malabsorption, chron. Pankreatitis ...

* Niere: Glucosurie bei Diabetes...

Viele andere: Schluckstorung, zentrales Problem ...

Krankheitsassoziierte Mangelernahrung?



Einfluss der akuten und chronischen Krankheit auf
den Erndhrungszustand und den Verlauf?
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I Inflammation/Endocrine

Acute and
chronic disease
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Apetitverlust — eine physiologische Reaktion
oder ein therapeutisches Ziel?
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Effekt einer frihen Ernahrungstherapie auf den
Krankheitsverlauf von mangelernahrten
medizinischen Patienten: das EFFORT Projekt

(Effect of Early Nutritional Therapy on Frailty, Functional Outcomes and
Recovery of Undernourished Medical Inpatients Trial)



Das EFFORT Project

Meta-analysis
Current evidence

Therapy algorithm

Consensus

aim#3

Randomized trial
Harm vs benefit




THE LANCET

Individualised nutritional support in medical inpatientsat ) (®)
nutritional risk: a randomised clinical trial .

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

Thomas Bregenzer, Nina Braun, Claus Hoess, Vojtech Pavlicek, Sarah Schmid, Stefan Bilz, Sarah Sigrist, Michael Briindle, Carmen Benz,
Christoph Henzen, Silvia Mattmann, Robert Thomann, Claudia Brand, Jonas Rutishauser, Drahomir Aujesky, Nicolas Rodondi, Jacques Donzé,
Zeno Stanga®, Beat Mueller®

Summary

Background Guidelines recommend the use of nutritional support during hospital stays for medical patients (patients *Equally contributing senior
not critically ill and not undergoing surgical procedures) at risk of malnutrition. However, the supporting evidence avthors

for this recommendation is insufficient, and there is growing concern about the possible negative effects of nutritional ~Medical University

therapy during acute illness on recovery and clinical outcomes. Qur aim was thus to test the hypothesis that protocol- :PE“TI‘T"' D'I"“":"“f
neral internal an

guided individualised nutritional support to reach protein and caloric goals reduces the risk of adverse clinical ¢ qrgency Medicine,

outcomes in medical inpatients at nutritional risk. Kantonsspital Aarau, Aarav,
Switzerland (Prof P Schuetz MD,
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Initiales Screening und individuelles

Patienten Assessment

Mutrition 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 malnutnition is present and
nartritional therapy is not contraindicated — establish a strategy to achieve individual nutritional targets

Individual nutrition targets

Caloric requirements Protein requirements Micronutrient

Harris- Banedict aguation 1-7-1-5 g/kg bodyweight requirements

with adjusted bodrareight per day (0-8 g/leg of Multrvitamin usa; other
or indirect calorimetry bodvereight per day in miCronstrients
patients with renal failure according to specific
with no dialysis) I results

Specific targets
Disease- specific
adaptations

[eq medim-chain
tnghcerides, how
potassium in patients
with renal failre)




o reach the nutrition targets

nteral nutrition al nutrition, no




Nutrition Risk Screening (NRS) innerhalb 24-485td. nach Spitaleintritt

wenn NRS = 3 Punkte > individuelles Assessment des Patienten
Malnutrition vorhanden? Erndhrungstherapie gewiinscht und sinnvoll?
wenn Ja -3 Festlegung einer Strategie zur Erreichung von individuellen Erndhrungszielen

Erndhrungsziele

Spetzielle Ziele

Uarris Benedict mit 1.2-1.5g/kgKG/Tag Multivitamin Krankheits-
adiustiertem (0.8 bei schwerer Praparat, andere spezifische
i Anpassungen!
. Kalorimetrie

Erndhrungsstrategie zum Erreichen der Erndhrungsziele

Schuetz P, Stanga Z, Keller U, Kondrup J, et al,
Consensus guidelines for treatment of malnourished medical in patients
FelderS, Schuetz P, Schweiz Med Forum 2014;14(24):455-459




Clinical Nutrition xxx (2017) 1-18

Contents lists available at ScienceDirect B CLINICAL
NUTRITION

Clinical Nutrition

journal homepage: http://www.elsevier.com/locate/clnu

ESPEN guidelines on nutritional support for polymorbid internal
medicine patients

7 - Philipp Schuetz, Seline Zurfluh, Filomena Gomes,
Filomena Gomes ™', Philipp Schuetz *™ ", Lis . e
Maria Ballesteros-Pomar ¢, Tommy Cederholm ¢, Lisa Bounoure, Rebecca FEhl‘, Kristina Norman,

Kristina Norman “, Kalliopi-Anna Poulia " Paula .
Zeno Stanga ¥, C. Elizabeth Weekes ', Stephan C. Zeno Stanga, Stephan C. Bischoff

Swiss
Medical Forum

Mit den besten GriiRen vom Georg Thieme Verlag e.de

- =1

Bericht tiber die neue
ESPEN-Leitlinie zur

Erndhrung von poly-
v morbiden, internistischen

Patienten

10.1055/s-0043-122920
Aktuel Ernahrungsmed 2017; 42: 461-469
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Eine Ubersicht Giber die neuen europdischen und schweizerischen Leitlinien

Klinische Ernahrung polymorbider,
Internistischer Patienten im Spital

Dr. med. Seline Zurfluh?, Filomena Gomes?, R.D. PhD; Lisa Bounoure? PhD; Prof. Dr. med. Laurence Genton®;
Prof. Dr. med. Stefan C. Bischoff®; Prof. Dr. med. Zeno Stanga?; Prof. Dr. med. Philipp Schuetz?, MPH;
im Namen der Gesellschaft fiir klinische Ernahrung in der Schweiz (GESKES)

? Endokrinologie/Diabetologie/Klinische Erndhrung, Medizinische Universitatsklinik der Universitat Basel, Kantonsspital Aarau, Schweiz; ® Klinische Ernahrung,
Universitatsspital Genf, Schweiz; ¢ Institut fir Erndhrungsmedizin, Universitdt Hohenheim, Stuttgart, Deutschland; ¢ Universitatsklinik fur Diabetologie,
Endokrinclogie, Erndhrungsmedizin und Metabolismus, Universitdtsspital Bern und Universitat Bern, Schweiz

Energiebedarf Verbessert eine Energiebedarfsschiatzung mittels Formel (z.B. Harris-Benedict) im Vergleich zur rein
gewichtsbasierten Schatzung den Outcome bei polymorbiden hospitalisierten Patienten mit Bedarf
fir Erndhrungstherapie?

Der Energiebedarf kann mittels indirekter Kalorimetrie, verschiedener multivariater Formeln 0 (96%)
(z.B. Harris-Benedict) oder einer gewichtsbasierten Formel geschatzt werden.

Bei nicht verfligbarer indirekter Kalorimetrie kann der tagliche totale Energiebedarf flr polymorbide, iltere 0 (95%)
Patienten (=65 Jahre) mit der Formel 27 kcal/kg KG geschéatzt werden. Der tagliche Grundumsatz kann mit der

Formel 18-20 kcal/kg KG und der tégliche totale Energiebedarf durch Zugabe von Aktivitits- oder Stressfaktoren
geschéatzt werden.

Bei schwer untergewichtigen Patienten und nicht verfliigbarer indirekter Kalorimetrie kann der tagliche 0 (89%)
Grundumsatz mit der Formel 30kcal/kg KG geschitzt werden.

Bei schwer untergewichtigen Patienten sollte das Ziel von 30 kcal/kg KG vorsichtig und langsam angestrebt GPP (100%)
werden, da diese Patienten ein hohes Risiko fiir ein Refeeding-Syndrom haben.

Proteinbedarf Verbessert das Anstreben einer taglichen Proteinzufuhr von >1,0g/kg KG im Vergleich zu tieferen Zielen
den Outcome bei polymorbiden hospitalisierten Patienten mit Bedarf fiir Ernahrungstherapie?

Hospitalisierte, polymorbide, internistische Patienten mit Bedarf flr Erndhrungstherapie sollten eine tagliche A (95%)
Proteinzufuhr von mindestens 1,0 g/kg KG erreichen, um einem Gewichtsverlust vorzubeugen, das Risiko fiir
Komplikationen und Rehospitalisationen zu reduzieren und den funktionellen Outcome zu verbessern.




Nutrition Risk Screening (NRS) innerhalb 24-485td. nach Spitaleintritt

wenn NRS = 3 Punkte > individuelles Assessment des Patienten
Malnutrition vorhanden? Erndhrungstherapie gewiinscht und sinnvoll?
wenn Ja -3 Festlegung einer Strategie zur Erreichung von individuellen Erndhrungszielen

Erndhrungsziele

Spetzielle Ziele

Multivitamin Krankheits-

Préparat, andere spezifische
Miereninsuffizienz ahrstoffe Anpassungen !
ohne Dial gemass Labor

Stufe I: Vitamine und Mineralstoffe
oralen Erndhrung gemdss 100% RDA (Recommended Daily Allowances)

Re-Assessment alle 24-48 Std: =75% des Energie- und Proteinbedarfs?

MEIN und Zielerreichung nichtabsehbar
Eskalationsstufe Il nach spdtestens 5 Tagen




Nutrition Risk Screening (NRS) innerhalb 24-485td. nach Spitaleintritt
wenn NRS = 3 Punkte 2 individuelles Assessment des Patienten

Malnutrition vorhanden? Erndhrungstherapie gewiinscht und sinnvoll?
wenn Ja -3 Festlegung einer Strategie zur Erreichung von individuellen Erndhrungszielen

Erndhrungsziele

Spetzielle Ziele

Multivitamin Krankheits-

Praparat, andere spezifische
Niereninsuffizienz ghrstoffe Anpassungen !
ohne Dialyse] gemass Labor

Stufe I: Vitamine und Mineralstoffe
oralen Erndhrung gemdss 100% RDA (Recommended Daily Allowances)

Re-Assessment alle 24-48 Std: =75% des Energie- und Proteinbedarfs?

MEIN und Zielerreichung nichtabsehbar
Eskalationsstufe Il nach spdtestens 5 Tagen

Stufe 11: orale Erndhrung (siehe oben), keine Vitamine per os.
enterale Erndhrung + ndtig, wenn enterale Erndhrung & 1500kcal

r'T\
Re-Assessment alle 24-48 Std: =75% des Energie- und Proteinbedarfs?

Stufe 111 Enterale und/oder orale Erndhrung (sieche oben), keine
Parenterale Erndhrung Vitamine wenn enterale Erndhrung = 1500kcal

+je 1 Ampulle vitalipid,
Soluvit und Addamel +
stopp Multivitamin

Begleitend minimale oralefenterale Erndhrung anstreben

(Vermeidung Zottenatrophie)




EFFORT: eine randomisierte, multizentrische Studie

Nutritional screening of consecutive medical inpatients

I
v v

Exclusion of patients: Inclusion of patients: —>| BIOBANK

« critical care or post-OP  Nutritional risk score =23

* long-term nutrition « Estimated LOS=5 days

« terminal condition « Written informed consent Target number:
n=2032 (80% Power)




EFFORT: eine randomisierte, multizentrische Studie

Nutritional screening of consecutive medical inpatients

v v

Exclusion of patients: Inclusion of patients: —>| BIOBANK
« critical care or post-OP  Nutritional risk score =23
* long-term nutrition « Estimated LOS=5 days _
« terminal condition « Written informed consent Target number:
n=2032 (80% Power)
¢, Randomization 1:1 ¢,
Intervention group Control group
Individualized early nutritional therapy| |Standard nutrition provided by hospital
according nutrition guidelines kitchen according to patient appetite
v v

Daily re-assessment of all patients to optimize treatment
Blinded Outcome assessment after 30 and 180 days
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Intervention Control grovp
group (n=1015)  (n=1013)

Sociodemographics

Mean age (years) 72-4(14-1) 728 (14-1) 3 Contral

Age group O Intarvention
<65 years 177 (17%) 178 (18%)
65-75 years 345 34 322 (32%)
= 5years 30 (48%) 513 (51%

Male sex

Nutritional assessment

Mean body-mass index (kg/m’)* 247 (53)
Mean bodyweight (ka) 70-0 (16-4) 702 (16-4)
NRS 2002 score (%)t

3 points

4 points

5 points

Froportion of patients (%

=5 points
Admission diagnosis
nfection
Cancer 201 (2
Cardiovascular disease 037 (3%)

Failure to thrive 90 (10%)

Lung disease 50(5%)
Gastrointestingl disease 96 (9%)
Meurological dissase 2 (4%)
Renal disease (3%)
Metabolic diseased 0 (3%)
Other 0 {3%)
Comorbidity

Hypertension

Malignant disease

Chronic kidney disease
Coronary heart disease
Dizbetes

Congestive heart failure

Chronic obstructive pulmonary
disease

Peripheral arterial disease

Froporti onal pa tients (%

Cerabrovascular disease

Dementia 36 (4%)

[Diata ara mber of participants (%) or mean (50). Therewere no significant
differances betwean the groups at baseline, except for admission diagnosis of
gastrointestinal disease and hung disease. and comorbidity of peripheral arterial
disease *The body-mass index is theweight in kilograms divided by the square of
the height in metres. {5cores on nutritional risk screening range from 0 to 7 with a
score of 3 or more identifying patients at nutritional risk and higher scores
indicating increased risk. $Matabolic disease induded, but was not limited to 3 3 4 E s y
hypoglycaemia, byperghycasmia, ketoaddosis, electrolyte disturbances induding
hyponatraamia and hypernatraemia, hypokalzemia, and hyperkalaemia. MRS
on2=nutritional risk screening 2002.

Days after random group assignmeent

Figure 3: Proportion of patients reaching caloric (&) and protein (B) requirements during the first 10 days
after random group assignment

Table 1: Characteristics of the patients at trial entry




Endpunkte und Statistische Analyse

Qutcomes

Power*

Combined treatment failure (~40%)

- Mortality (~10%)

- ICU admission (~5%)

- Functional decline (-10% Barthel) (~10%)
- Severe complications (~25%)

Other outcomes

Short-term nutritional outcomes

- Handgrip muscle strength, nutritional intake
- Lean body mass, BMI

Hospital outcomes

- Length of stay, Hospital-acquired infections
30-day and 180-day outcomes

- Quality of life, rehospitalisation

Safety of intervention

- Gl side effects

>80% to detect 6% absolute diff

*assuming an alpha level of 0.05
total n=2032



— Control group
— Intarvention group

[=] =
| [=]
[=] =1
1 1

o s
[=]
1

Froportion of patient swith no adeerse outcame

HR 0-81 {95% (1 0-68-0-07), P=0.020
050 .
a 10

Mumber at risk
Control group 1013 2E7
Intarvention group 1015

———

B

(=] = =
-t | 1] o
[=] (=1 (=]

| 1 1

Froportion af surviving patient s

o s
[=]
|

HR 0-65 (95% O 0-48-0-BF)

0-50
o 30

Number at risk Auniahysis time (days)

Control group 1013 23 913
Intervention group 1015 s 043

Figure 4: Kaplan-Meier estimates of the cumulative incidence of the primary endpoint and all-cause mortality
{A) Time to the first event of the composite primary endpoint {log-rank p value=0-035). (B} Time bo death
{log-rank p value=0-031)

Komplikationen

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

pro 25 behandelte Patienten wird eine
schwere Komplikation vermieden

(MUK: 100 Komplikationen pro Jahr
vermieden bei 2°'500 mangelernéhrten
Patienten)

Mortalitat

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

pro 37 behandelte Patienten wird ein
Todesfall vermieden

(MUK: 70 Leben pro Jahr gerettet bei
2'500 mangelernahrten Patienten)




Intervention  Controlgrovp  Odds ratio or p value
grovp(n=1015) (m=1013) coefficient (35% C1)
Outcomes
Primary outcome

A

Adrmission to the intens
unit

Mon-elective hospital

2 im functional status of




Control group
(n/M [%])

Intervention group
(M [%])

Adjusted odds ratio
(95% CI)

All patients
Age
<O L YEars
bo-7 Gyears
»f Lyaars
e
Mzl
Female
Risk for malnutrition
MRS 3 points
MRS 4 points
MRS = 4 points
Body-mass index
20
25

Admission diagnosis
Infection
Cardiovascular disease
Ranal failure
Lastrointestinal disaase
Cancar

Comorbidities
Diabetes

Chronic kidney diseass

721013 (37%)

I0LFE (17%)
53.'*-.-. [y

I - Bl

140/513 (20%)

157/530 (20%)
115/474 (24%)

720314 (23%)
103384 (Z7%)

97315 (31%)

481198 (24%)
107/ 372 (29%)
75283 (27%)

A0/ 156 (26%)

70315 (22%)
I6/113 (12%)
o34 (26%)
19/ 68 (28]

62173 (36%)

G413 [25%)
115/ 318 (36%)

332/ 1015 (23%)

34177 (19%)
82/340 (13%)
116/ 489 (24%)

104/ 490 (21%)
128/525 (24%)

60/310 (22%)
83/391 (21%)
By 314 (25%)

43176 (24%)
1004 421 (24%)
R 254 (24%)
3157 (17%)

571298 (10%)
26/02 (28%)
10634 (29%:)
7306 (24%)

74201 (35%)

44115 (20%)
337373 (26%)

I
0-1 1

—

reduces adverse
oartooama

T
2

—
Mutritional support  Mutritional support

increases advearse
outCome

079 (0-64-0-97)

117 (0-68-2.02)
076 (0-54-107)
076 (0-57-1.01)

078 (0-60-1-03)

084 (0-62-114)

096 (0-66-1-40)
074 (053-102)
077 (0-54-1.00)

101 [0-63-1-62)
077 (055-1-06)
0-88 {(0-50-1-30)
0-60 (0-35-1-04)

083 (056-1.23)
084 (0-46-1.54)
1-16 (-40-3-34)
0-81(0-40-1-65)
098 (0-64-1-49)

076 (0-48-1-10)
061 (0-44-0-86)

Figure §: Odds ratios for adverse outcome in prespecified subgroups
The only significant interactions bebween group assignment and subgroupwere for chronic kidney disease. The body-mass index is theweight (in ka) divided by the
square of the height (in m). NRS=nutritional risk screening




Wie sind die Resultate im Gesamtkontext der
Erndhrungs-Studien zu interpretieren?



- Cochrane Database of Systematic Reviews
- Database of Abstracts of Reviews of
Effectiveness (DARE)

- Campbell Collaboration Library of
Systematic Reviews

* TRIP

- FirstConsult

- DynaMed

- Epocrates Essentials

- National Guideline Clearinghouse

- MEDLINE
- PubMed
- PsycINFO
- Scopus
- CINAHL

Systematic
Reviews

Critically
Appraised
Topics

Randomized Controlled Trials

FTRIP

Cohort Studies

- Textbooks

Case Control Studies

Filtered
Information

Unfiltered
Information

- AccessMedicine
- ClinicalKey

Case Reports/ Case Series

Background Information & Expert Opinion

*TRIP searches filtered AND unfiltered information simultaneously.




Research JAMA Internal Medicine

Original Investigation

Nutritional Support and Outcomes in Malnhourished
Medical Inpatients

A Systematic Review and Meta-analysis

Martina R. Bally, MD: Prisca Z. Blaser Yildirim, MD: Lisa Bounoure, PhD:; Viktoria L. Gloy, PhD; Beat Mueller, MD;
Matthias Briel, MD, MSc; Philipp Schuetz, MD, MPH

= Invitec
IMPORTANCE During acute illness, nutritional therapy is widely used for medical inpatients Supple
with malnutrition or at risk for malnutrition. Yet, to our knowledge, no comprehensive trial jamain

has demonstrated that this approach is effective and beneficial for patients.

OBJECTIVE To assess the effects of nutritional support on outcomes of medical inpatients

with malnutrition or at risk for malnutrition in a systematic review of randomized clinical trials
(RCTs).



Metaanalyse 2016: KEIN Mortalitatseffekt

nutritional intervention control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
3.1.2 oral feeding alone vs. placebo
Vlaming 2001 14 274 275 11.4% 1.18 [0.54, 2.60]
Hogarth 1996 5 9 16 2.9% 1.25[0.24, 6.44]
Broqvist 1994 1 9 12 0.9% 1.38[0.07, 25.43]
Gariballa 2006 32 222 223 18.0% 1.81[0.99, 3.30]
Subtotal (95% Cl) 514 526 33.2% 1.52 [0.96, 2.39]
Total events 52
Heterogeneity: Tau? = 0.00; Chi?=0.77, df = 3 (P = 0.86); I? = 0%
Test for overall effect: Z=1.80 (P = 0.07)

3.1.3 oral feeding alone vs. usual care

Bunout 1989 2 17 2.5% 0.37 [0.06, 2.25]
Potter 2001 21 186 18.6% 0.62[0.35, 1.13]
Munk 2014 1 40 1.0% 1.03 [0.06, 16.98]
Subtotal (95% Cl) 243 22.1% 0.61 [0.35, 1.05]
Total events 24 39

Heterogeneity: Tau®= 0.00; Chi*=0.43,df =2 (P = 0.81); I?= 0%

Test for overall effect: Z=1.79 (P = 0.07)

3.1.4 oral feeding alone vs. no support

Volkert 1996 4 0.47 [0.13, 1.72]
Subtotal (95% Cl) 0.47 [0.13, 1.72]
Total events 4

Heterogeneity: Not applicable

Test for overall effect: Z=1.14 (P = 0.25)

3.1.5 oral feeding with dietary advice vs. usual care
Starke 2011 2 66 5 2.8% 0.38[0.07, 2.04]
Neelemaat 2012 11 105 14 10.2% 0.76 [0.33, 1.76]
1
1
1

Saudny-Unterberger 1997 1 17 1.0% 0.94 [0.05, 16.37]
Holyday 2011 4 71 1.6% 4.24[0.46, 38.90]
Rufenacht 2010 (1) 4 18 1.5% 4.86 [0.49, 48.57]
Subtotal (95% Cl) 277 17.1% 1.05 [0.44, 2.46]
Total events 22 22

Heterogeneity: Tau? = 0.22; Chi* = 5.12, df = 4 (P = 0.28); I* = 22%

Test for overall effect: Z=0.10 (P = 0.92)

3.1.6 oral feeding with dietary advice vs. no support

Hickson 2004 31 292 23.0% 0.90 [0.54, 1.50]
Subtotal (95% Cl) 292 23.0% 0.90 [0.54, 1.50]
Total events 31

Heterogeneity: Not applicable

Test for overall effect: Z=0.41 (P = 0.68)

Total (95% Cl) 1361 1395 100.0% 0.96 [0.72, 1.27] _

0.01 0.1 1 10
Favours intervention Favours control

ot czs
Heterogeneity: Tau? = 0.02; Chi? = 14.12, df = 13 (P = 0.37); 1> = 8%
Test for overall effect: Z=0.30 (P = 0.76)

Test for subgroup differences: Chi? = 7.86, df = 4 (P = 0.10), I* = 49.1%
Footnotes

(1) ONS only
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42,799 Assessed for eligibility

Screen failure reasons

27,664 Had excluded comorbidities
13,784 Had diabetes mellitus
3,103 Had dementia
2,889 Had renal disease
7,868 Had other comorbidities
2,995 Nursing home resident
2,435 Refused to consent
1,173 Were SGA-A
7.880 Other

v
652 Underwent randomization

A

328 Randomized to the 324 Randomized to the
HP-HMB group placebo group
12 Did not receive allocated 11 Did not receive allocated
intervention intervention
3 Missing medical records 4 Missing medical records
313 Included in primary 309 Included in primary
outcome analysis outcome analysis




90-day Mortality

Signifikante Verbesserung der Uberlebensrate nach 90 T.a\.gen1
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Kaplan-Meier Surrival Curve
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* Die Mortalitit nach 90 Tagen war in

der Gruppe, die Supplemente mit
hohem Proteingehalt und HMB
einnahm, signifikant verringert
(-51% im Vergleich zur Placebogruppe:
4.8% gegeniiber 9.7%; p=0.018).

Es wurde kein signifikanter Unterschied
zwischen den Gruppen im Hinblick
auf die Zahl der Rehospitalisierung nach
90 Tagen noch auf den primérern
kombinierten Endpunkt (Mortalitit
und Rehospitalisation) nach 90 Tagen
festgestellt.

HMB flr alle Polymorbiden Patienten?



Update mit 5 neuen Trials & 3067 neuen Patienten

Records from all databases: n=4691
(original review: 4393; update: 298)

Additional records from nondatabase sources (literature
hand-searches, contacts with experts): n=6
(original review: 1; update: 5)

Duplicated remaved: n=1754
(original review: 1721; update: 33)

r

Records screened: n=2943
(original review: 2673; update: 270)

Excluded: n=2879
(original review: 2629; update: 250)

v

Full-text articles assessed for eligibility: n=64
(original review: 44; update: 20)

Excluded: n=37
(original review: 22; update: 15)

Mo randomization: &

Systematic review/meta-analysis: 5
Mo control group: 1

Long-term care/nursing home: 4
Intensive care unit: 7

Using parenteral nutrition: &

o . ; Ongoing trials excluded: 2

Trials included in meta-analysis: n=27 Overlap with other articles: 6

(original review: 22; update: 5) Intervention started post-hospital discharge: 1

r




Metaanalyse Update 2019: positiver Mortalitatseffekt

Nutritional support Control Odils Ratio Odds Ratio
Study or Subgroup Bvents Total Bvents Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
6.1.1 Older trials (= 2014)

Brogvist 1994 12 03% 1.38[007, 2547
Bunout 19349 19  1.45% 0.37 [0.08, 2.25]
Gariballa 2008 223 B0% 1.81 [0.89, 3.30]
Hickson 2004 00 11.4% 0.90[0.54, 1.50]
Hogarth 1996 al g 16 0.8% 1.26[0.24, 6.44]
Halyday 2011 71 72 03%  4.24[0.48, 38.80]
Munk 2014 1 40 41 0D.4% 1.03[0.08, 16.99]
Meelemaat 2012 11 105 105  46% 0.76[0.23,1.76]
Potter 2001 2 186 195 105% 062035 1.13]
Saudm-Unterberger 1997 17 16 04% 084005 16.37)
Starke 2011 i3] BE  1.8% 0.38[0.07, 2.04]
Wlaming 2001 274 4.2% 1.18[0.54, 2.60]
Wolkert 1996 34 a7 15% 047 [013,1.73
Subtotal (95% CI) 1343 44.9%  094[0.73, 1.22]
Total events 129

Heterogeneity, Chif=12.19, df=12(P=043); F=2%

Testfor overall effect: 2= 0.46 (P = 0.649)

6.1.2 Newer trials (= 2015)

Bonilla-Palomas 2016 12 54 24 028013, 0.63]
Cano-Torres 2017 1 28 al 016 [0.02,1.50]
Deutz 2016 14 13 an 0.47 [0.24,0.89]
Schuetz 2018 73 1014 100 0.71[0.52, 0.97]
Subtaotal (95% CI) 1415 0.58 [0.44, 0.75]
Total events 101 164

Heterogeneity: Chif= 628, df= 3 (P=010); F=52%

ot averall effect =4 115 (F = 1 [I[I[]

Total (95% CI) 2787 100.0%  0.74[0.62,0.89]
Total events

AeRTOUETIRY. LI = J8.00 U= ThiF =115 = 0

' 0.01 0.1 1 10

Testfor overall effect: 2= 3.21 (P = 0.001) Favours nutritional support Favours control

Test for subgroup differences: Chi®= 681, df=1 (FP=0.009 F= 85.3%




Caveats der Ernahrungstherapie?

* Overfeeding
» Hemmung der Autophagie

 Refeeding Syndrom
» Eletrolytshift, Oedeme, Herztod



Keine Ueberernahrung
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Survival (%)

Caloric restriction improves outcomes
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—— Caloric management
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Intervention Control grovp  Odds ratio or pvalue

grovp(n=1015) (m=1013) coefficient (35% C1)

Outcomes
Primary outcome

Adverse outcomewithin 30days 232 (23%) T2 (2T%) 0-79 (0-64 to 0-97) 0023

Single components of primary cutcome
All-cause mortality 73 (7%) 100 (10%) 0-65 (0-47 to 0-91) 0011

Admission to the intensive care 23 [2%) 26 (3%) 0-85 [0-48 £ 1.51) 058
umit

Mon-elective hospital BO (9% O1(9%) 0-99 (07 3to 1-35) 095
readmission

Major complications

Any miajor complication 74 (7] 76 (B%) 0-95 (6810 1-34) 07
Mosocomial infection 40 {4%) 39(4%) 101 {063 to1.59) 023
Respiratory failure 14 {1%) 13 (1% 1-06 (0-49 to 2-28) 039
Major cardiovasoular event B [1%) 7 1% 1-11 {040 to 3-11) 034
Acute kidney failure 32 (3%) 310(3%) 101 {0-61 to 1-6G) 096
Gastrointestinal events 0 {1%) 15 (1%} 0-57 (0-25 o0 1-31) 019

Dedine i functional status of 5 (4%)of 942  S55(6%)of913 0-62 (0-40 to0-96) 0034

= 10%*
Additional secondary outcomes
Mean length of stay (days) 0.5 (7-0) 0.6 (6-1) 0 -076to035) 046

Mean Barthel score (points)® BB [26) 45 (30) 3-26 (0-93 to 5-60) 0006
Mean EQ-50WAS (points)i 50(26) SE(29) 306 (0530 559)  <0-0001

Mean EQ-50 index [points) 0-75 (0-32) 073 (034 0-13 (009 to O-17) 0018
Side-effects from nutritional support
All side-effects 162 (16%) 145 (14%) 116 (0-90 to 1-51) 026
Gastrointestingl side-effects 43 {4%) 40 [4%) 112 (068 to 1-83) 0-66
Comiplications due to enteral 5 {=1%) 3 (=1%) 1-63 (-3 to 6-95) 051
feeding or parenteral nutrition
Liver or gall bladder dysfunction 4 {=1%]) 7 1% 0-54 {0-15 to 1-91) 034
Severe hyperghrcaemia 48 (5%) 46 (5%) 1-06 (0-69 to 1-61) 0-30

Refeeding syndrome B (B%) 73 (7% 1-7 (0-BEto 1700 027




Der internistische Patient mit Mangelernahrung
Was konnen wir tun?

1. Achten Sie auf den Erndhrungszustand: Screening

2. Suchen Sie behandelbare Ursachen

3. Starten Sie eine individuelle Ernahrungstherapie im Team
mit der Erndhrungsberatung, Pflege- und Arztdienst

4. Vermeiden Sie Uerbernahrung und Refeeding durch gutes

Monitoring lhrer Patienten
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Eine gute Erndahrung im Spital
rettet Leben

Bei Spitalpatienten mit einer Mangelerndahrung ist eine Ernahrung
mit ausreichend Eiweissen und Vitaminen ebenso wirksam wie

eine medikamentose Therapie.

"

von Annegret Czernotta 27.4.2019




