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Messages Clefs

e La Dénutrition : Impact majeur

e La Sarcopénie : 1989, Besoin d’une définition standardisée, validée,
reproductible et efficiente : BIA DXA CT IRM

e La Cible Calorique : Calorimétrie indirecte
 La Cible Protéique : les études : 1.2g/kg, 1.3 g/kg

* Les Nutriments Spécifiques : exemple de I'HMB ( arginine, leucine, Vit
D, omega3...)

e Une Nutrition efficiente : Individualisée = Calorimétrie Indirecte +
Hand Grip + Bioimpédancemétrie + Préalbumine + ....



Le Cercle Vicieux de la Dénutrition

15-70 % Dénutrition
A I'admission

HOPITAL
Maison Augmente la Morbi-Mortalité
Plus de soin a domicile La durée d'hospitalisation
Plus de ré-admission non Ralentie la réhabilitation

programmée



Diminution de la prise alimentaire chez 16’290 adults hospitalisés: NutritionDay
Hiesmayr M et al. Clin Nutr 2009; 28: 484-91

Adjusted Cumulative Incidence for Death in Hospital

0.10 4 — all eaten (reference group)
— 50% eaten (< 0.033)
25% intake (< 0.001)

1

— |
S — nothing [allowed] (< 0.001) !
2 0.08 - nothing [not allowed] (< 0,960) :
=] missing (< 0,001) I
i Permutation Test p-value :
= 0.06 - (30 day mortality) E
L |
] |
(| I
P 1
£ 0.04 I
e |
: i
8 002- |
o T
[ 1
o |
L ——

0.00 — = !

]

0 10 20 30 40
Length of Hospital Stay



e Contenu du réfrigérateur et admission a
"hopital des patients ages>65 ans
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Kaplan-Meyer curves of risk of admission according to
refrigerator status

Log-rank test: p=0-006 at 30 days, p=0-812 at 60 days, and p=0-458 at
90 days.

Boumendgel Lancet 2000 ; 356 : 563



Relation dénutrition, perte de masse
musculaire et fonction

AGEING MALNUTRITION INACTIVITY

* Anabolic resistance
* Reduced blood flow

* Impaired regenerative
capacity

* Mitochondrial
dysfunction

“.*» Insulin resistance

Metabolic Mobility-
disorders  Disability

Mortality Iliness and

‘ . Infection
.
Landi F et al., Muscle loss: The new malnutrition challenge in

clinical practice, Clinical Nutrition, https://doi.org/
10.1016/j.clnu.2018.11.02



Les complications augmentent avec
'laugmentation de la perte de la «Lean Body
Mass»
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% LOSS OF LEAN BODY MASS

Lean Body Mass = Mass or Graisse — Contenu Mineral Osseux = Muscle + tendon +peau + tissu conjonctif

Landi F et al., Muscle loss: The new malnutrition challenge in
clinical practice, Clinical Nutrition, https://doi.org/
10.1016/j.clnu.2018.11.02



La perte de masse musculaire, une conséquence
de la dénutrition, une prise en charge continue

In CLINICAL PRACTICE
cong&rgm' ~
SETTING/  Screen/Identify

Fal ma N « Diagnose
J
mosrTaL . Assess |

NUTRITIONAL » Intervene

CARE OF SKELETAL
\ MUSCLE /
LOSS « Discharge planning
« Monitoring

y HOSPITAL
DISCCHARGE STAY
e._.‘

Landi F et al., Muscle loss: The new malnutrition challenge in
clinical practice, Clinical Nutrition, https://doi.org/
10.1016/j.clnu.2018.11.02



EPIDEMIOLOGIE de la SARCOPENIE

Factors across the life

Health outcomes:

course:
* Genetic factors SarcoPema: - ag?b?;li? includin
*  Birth weight / The loss of fractureyand co nﬁive
* Diet . and function « 7T Length of hospital
* Physical activity ith sta
« Chroniciliness wit age ) i ‘
« Shorter survival times
« Hormonal changes

Dodds RM Journal of Clinical Densitometry 2015



Passer du NRS au GLIM : ESPEN Global
nitiative Adult Malnutrition

GLIM CRITERIA

Phenotypic criteria:
Unintentional weight loss by time frame
+ Low body mass index (BMI; kg/m?) according to age and ethnicity
Reduced muscle mass based on valid body composition assessment methods
* Examples: physical exam, dual-energy absorptiometry, bioelectrical impedance analysis,
ultrasound, computed tomography, magnetic resonance imaging, mid upper arm
circumference, or calf circumference

e

Etiologic criteria:
* Reduced food intake or assimilation based on quantitative or qualitative report
= Examples: 3-day food record, food frequency questionnaire, or patient self-report
» Considerations:
= (astrointestinal symptoms that impact food intake or absorption (e.g., dysphagia, nausea,
o vomiting, diarrhea, constipation, abdominal pain, etc. )
'||'O1f *  Presence of malabsorptive disorders (e.g., intestinal failure, pancreatic insufficiency, post-
operative bariatric surgery, etc.)
Other relevant clinical situations affecting food intake (e.g., esophageal strictures,
gastroparesis, intestinal pseudo-obstruction, etc.)
Inflammation and Disease Burden from acute or chronic injury or disease
«  Acute: major infection, burns, trauma, or closed head injury
Chronic: malignant disease, chronic obstructive pulmonary disease, congestive heart failure, or
chronic kidney disease
» Supporive laboratory tests: C-reactive protein, albumin, or pre-albumin



Intérét de Dépister La Masse/Fonction
musculaire pour identifier la Sarcopénie

» Dépister des patients non identifiés par le simple NRS : patients qui
passent a travers les mails du filet avec les criteres actuels.

* Thérapie Nutritionnelle individualisée
* Analyse plus différenciée que la simple perte de poids



B W

SARCOPENIE : Définitionf§

Masse Musculaire : Définition initiale
Force Musculaire : Définition secondaire
Performance Physique : Définition tertiaire
Mesures combinées : EWGSOP



es differentes méthodes d’évaluation :
Masse, force, fonction

Methods routinely available to assess muscle-related outcomes in research and
clinical practice. Adapted from Cruz-Jentoft et al., 2010 [24] and 2018 [53].

Variable

Research

Clinical practice

Skeletal muscle
strength

Skeletal muscle
mass

Physical
performance

Grip strength

Chair stand test (chair rise test)

Knee flexion/extension

Peak expiratory flow

Dual energy X-ray
absorptiometry (DXA)
Computed tomography (CT)
Magnetic resonance imaging
(MRI)

Bioelectrical impedance
analysis (BIA)

Ultrasound

Short Physical Performance
Battery (SPPB)

Gait speed
Timed-up-and-go test (TUG)
400-meter walk or long-
distance corridor walk

Stair climb power test

Grip strength
Chair stand test (chair rise
test)

DXA

BIA

Lumbar muscle cross-
sectional area by CT
Anthropometry

SPPB

Gait speed
TUG

400-m walk

Landi F et al., Muscle loss: The new malnutrition challenge in

clinical practice, Clinical Nutrition, https://doi.org/
10.1016/j.clnu.2018.11.02



La Masse musculaire : Comment la définir et
avec quel outil

e Masse Musculaire
e Anthropométrie : masse musculaire appendiculaire / Taille au carré
e Bioimpédancemeétrie : Fat Free Mass = Minéraux, protéines, glycogenes
e DXA : Lean Body Mass = Masse or grasse — Contenu minéral osseux

e CT Scanneren L3
e [IRM
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Figure 1 Hounsfield unit ranges for adipose and skeletal muscle
tissue

=180 -3y 0 150
HU J —1 }
- - "
Adipoae tissue Skelstal muscle Bone
[-190,-30) HU [-28,+150] HU

The Hounstield unit (HU) scale is a linear transformation of the attenu-
ation coeftficient measurement inwhich the radiodensity of distilled water
at standard pressure and temperatore is defined as zero HUs and the
radiodensity of air at standard temperature and pressure (STP) is defined
as —1000 HU. Typical HU values are for bone (4400 HU), skeletal
muscle (+40 HU), and adipose tissue (—120 HU).




Les differents compartiments

Mithodes de mesure | Hommes Formmes
indice de surface musculalre en LY en emfm? (scanner, IRM) . 524 0.5
Indice de maste musowlare an GEfm? (imiptdanonm rie) F ] 5.7
indice de masse non grasse [impeédancemétrie®) en kg'm? €17 €15
Masse musculaire appendiculaire (DEXA] en kg/mé ' — ' m—

[Bone ]

an Other
organs
Lean
soft
tissue Total
mass body
muscle
Yot LSMM
Total body Lean body Lean soft Total body ‘Appendicular’ Leg muscle
Mass (=body mass (= tissue mass muscle mass muscle mass mass
weigth) fat-free
mass)

Journal of Cachexia, Sarcopenia and Muscle 2018; 9: 269-278



Les differents compartiments
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European Working Group On Sarcopenia: nhouveau
cutt off pour la définition de |la sarcopénie




Sarcopénie Cut-Off

Homme: <27kg

Femme: <16kg

Cruz-Jentoft et al. Age and Aging. 2019



Hand Grip chez des anglais au cours de leur
vie

Females

80

60

xo- 27 kg

Grip strength (kg)
40

0 20 40 60 80 100
Age (years)

Age and Ageing 2019; 48: 16-31



Performance of the EWGSOP2 Cut-Points of Low Grip Strength
for Identifying Sarcopenia and Frailty Phenotype:
A Cross-Sectional Study in Older Inpatients

Table 3. Prevalence of low grip strength, sarcopenia, and frailty phenotype based on EWGSOP2 cut-off definition of low
grip strength compared with other cut-off definitions of low grip strength (n = 98).

Sarcopenia ¥ Frailty Phenotype ‘¢!

Remlfnmilgi;ﬁnn Grip Séfgﬁmniut_ﬂﬁ Low G:[:[-qg;:rength, p-Value ® i (%) p-Value ib) ) p-Value b
EWGSOP2 “;:‘;'I‘:I‘:‘E?likg 27 (27.6%) Ref 10 (10.2%) Ref 56 (57.1%) Ref
AWGS1 W;’E“{;;Eg & 32 (32.7%) 0.12 10 (10.2%) 1.00 56 (57.1%) 1.00
AWGS2 “;:E:i;;ikg 37 (37.8%) <0.01 12 (12.2%) 047 59 (60.2%) 0.25
EWGSOP1 “E‘:i;‘;i 5 45 (45.9%) <0.01 18 (18.4%) 0.02 64 (65.3%) 0.02
FNIH1 Wormen <16 % 26 (26.5%) 032 9 (9.2%) 0.63 55 (56.1%) 0.63
FNIH2 w;’f;‘:*; ;‘11;'3 ké‘g 50 (51.0%) <0.01 19 (19.4%) 0.02 67 (68.4%) <0.01

Women <17 to <21kg @
Men <29 to <32 kg @
Women <20 kg
Men <355 kg

Fried 41 (41.8%) <0.01 13 (13.3%) 0.33 62 (63.3%) 0.06

SDOC 55 (56.1%) <0.01 19 (19.4%) 0.02 69 (70.4%) <(.01

Int. J. Environ. Res. Public Health 2021, 18, 3498



Optimiser des le jeun age pour limiter la perte
a un age avance

Early life | Adult life , Older life

Maximize peak | Maintain peak I Minimize loss
i I
I

i
= I
Es)) !
- I
e | I
1] l |
% ________ : ____________ : Range of
a Threshold of low physical performance strength in
= individuals

Threshold of disability |
) |
| |
| |

Age






Evolution de la composition corporelle
et de l'angle de phase chez un patient obese non sarcopénique
atteint d'un adénocarcinome du tiers de I',esophage. Décédé en octobre 2011
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Evolution de la composition corporelle et de l'angle de phase chez
un patient atteintd'un adénocarcinome de la jonction oesogastrique
ypT3pN2MO. En rémission actuellement
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SM = 31.66
cm?2
AT =575.5
cm?2

BMI =24.4
kg/m2

SM=177.0
cm?2
AT= 303.1
cm?2

Cut Off
55.4cm2/m2
38.9cm2/m2



Variabilité du muscle & IMC .

25.0 < BMI < 25.9: 114 cm? < muscle area L3 < 205 cm? ; 37.4 cm2 /m2 < skeletal
muscle index < 72.4 cm2/m2

250
[ §
230 - " y=3.7723x +59.367
s " Men r? = (0.358
210 1 -
190 -
“g
= 170 -
o]
i
= 150 -
o
[--1
[
S 1301
=
=
110 4 y = 1.9337x + 61.337
Women r> = (0.343
90 4
o of, “o® ©
70 4 s O O
10 15 20 25 30 35 40 45 50 85

Body Mass Index (kg/m’)
Baracos, V. Am J Clin Nutr 2010 ; 91 : 1133S- 7S



Sarcopenie = W Survie chez les patiente
métastatique avec cancer du sein

1.0 S
= — 1 Sarcopenic
: -+~ 3 Mon-sarcopenic

0.8+

0.6+

0.4 -

0.2 L‘

0.0

Cumulative Survival

| | |
0,00 200,00 400,00 600,00
Time to tumor progression (days)

Number of patients at risk at each time point
Sarcopenic 14 2 0
Non sarcopenic 44 11 5

Prado MM. Clin Cancer Res ; 2009 : 2990-26



Survie & surpoids/obese sarcopénique (cancer pancreatic)

il .

1.0 Overweight/obese
R sarcopenia

=ut * YL
= 1Yesg
= No-censored

0.8 =< Yes-censored

o
()]
1

Cumulative Survival
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®

o
%]

1
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0.0

I I I 1 I I
0 250 500 750 1000 1250
Survival (days)

Prado MM. Clin Cancer Res ;: 2009 : 2990-26



Sarcopenia as a Determinant of Chemotherapy Toxicity and
Time to Tumor Progression in Vletastatic Breast Cancer
Patients Receiving Capecitabine Treatment

Sarcopenic (n = 14; 25.5%) Nonsarcopenic (n = 41; 74.5%) P
Toxicity
[ Present 7 (50.0%) B (20%) | 0.03
Absent 7 (50.0%:) 33 (BO%:)
ECOG performance status®*
Mo performance impairment (scores 0-1) 9 (64%:) 25 (65%:) 1.00
Performance impairment (scores 2-3) 5 (36%:) 14 (35%:)
Estrogen receptor status
Positive B (57%%:) 31 (76%:) 0.31
Megative 6 [43%:) 10 [ 24%:)
HER-2 status
Positive 3 (21%:) 15 (37%:) 0.35
Megative 11 (79%:) 26 (63%:)
Characteristics mean (S0D)
Age 56.6 (11.4) 54.1(10.1) 0.43
Weight (kg) 65.6 (11.4) Same BSA 71.4(16.7) 0.23
Height (m) 1.6 (0.1) Lower lumber 1.6 (0.1) 0.11
BMI (kg/m™) 24.6 (4.0) 2B (5.7 0.06
[BSA (m?) macim skeletal muscle BTG 0.42 |
Albumin” 39.8 (4.9) 2 39.1 (4.5} 0.60
Lumbar skeletal muscle index (cm?/m?) 35.0 (3.3) Higher dose/kg g (5.0) <0.000}t
Whole body lean mass (kg) 24.003.3) LBM 425 (2.U) =U.0001
[ Mg capecitabine/kg LEM 104.2 (16.1) BB.9 (13.7) =0.0000
Toxicity prevalence *
Hand-foot syndrome 3 (21%) 4 [B%) 0.35
Diarrhea 4 [(20%) 1({2.4) 0.01
Stomatitis 5 (36%:) 2 (4.9%) 0.008
Mausea 3 (21%) 3 (7%) 0.17
Womit 1 (7%) 1(2.4) 0.45
Meutropenia 1(7.1%) 0 0.25

Carla M.M.Prado. Clin Cancer Res 2009;15:2920-2926



Low body mass index and sarcopenia associated with
dose-limiting toxicity of sorafenib in patients with renal
cell carcinoma

0 Sarcopenia = 52.4cm2/m?2

2 DLT over 12

Best-case
scenario

Body Mass Index Ivugufm2

Worst-case scenario

| ODLT over2

30 40 50 | 60 70
Muscle Mass Index cmZ/m?

S.Antoun Annals Of Oncology 2010;21:1594-8



Dans cette étude :

* 7% des patients auraient été consideres
cliniguement denutris selon les criteres
classiques (IMC<18.5Kg/m2)

e 67.6% des Hommes et 50.1% des femmes sont
en surpoids ou obeses

* 54% sont sarcopeniques



Sarcopenic Obesity: The Confluence of Two
Epidemics

Ronenn Roubenaoff

BMI, Lean Body Mass, the confluence of two parameters which
emerging as important in relation to outcomes of cancer ?



Chez Le Patient BPCO : Statut Nutritionnel et
population

Risque, extréme hétérogéneité de la

A

weight

20 25 30 35
BMI kg-m-2

M Low risk

Involuntary
weight loss

Stable weight

Stable weight

Involuntary

loss

M Increased cardiovascular risk I Decreased physical performance and increased mortality risk
M Increased mortality risk M Decreased physical performance and increased cardiovascular risk

Schols AM, Ferreira IM, Franssen FM, Gosker HR, Janssens W, Muscaritoli M, Pison C, Ruttenvan Mélken M, Slinde F, Steiner MC, Mo‘!
R, Singh $J. Nutritional assessment and therapy In COPD: a European Respiratory Society statement. Eur Respir J. 2014

1 44:1508-20




Intervention multimodale chez le BPCO

Evaluation et interventions secondaires

INTERCOM. van Wetering et al. Thorax 2010,;65:7-13, ERJ

2010:35:79-87, J Am Med Dir Assoc 2010;11:179-187

Patients 102, 66 = 9 ans, VEMS 58 = 17 %, IMC 26,1 + 4 4
97,67 = 9ans, VEMS 60 + 15 %, IMC 27,3 + 47
Wmax < 70%, IMC bas chez 20%

Durée 2 ans

Intervention 4 mois d'intervention multimodale a domicile,
20 mois de soins de maintenance
versus soins habituels
Résultats
* 4 mois : 1T masse musculaire, QdV, Wmax, endurance, MRC dyspnée,
préhension, PM-6
«2 ans: 1 QdV, MRC dyspnée, endurance, PM-6




Intervention multimodale chez |le BPCO :
maintient du perimetre de marche

Evaluation et interventions secondaires

INTERCOM. van Wetering et al. Thorax 2010,65:7-13, ERJ
2010:35:79-87, J Am Med Dir Assoc 2010;11:179-187
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Le métabolisme de 'HMB

Leucine
a-KG Ala KIC est converti en majorité en Isovaleryl-CoA
MUSCLE 6, o ﬁ ,
u T N

504- /®\ g Ingestion de 2.42g HMB => 400uM dans le plasma

10% NH,”  Gln Ingestion de 3.42g de leucine=> 10uM
LIVER L}é Kic l LIVER
CYTOSOL (5 - 10 %) %. MITOCHONDRIA (90-95 %)

0O,
/ HMB €O, €O,  TIsovaleryl-CoA
Urine HMG-CoA HMG-CoA
Cholesterol Acetoacetate Acetyl-CoA

/N

Acetone  HB TCA cycle

Holecek M Journal of Cachexia, Sarcopenia and Muscle 2017;
8: 529-541



Acides Aminés et régulation de la masse musculaire

Sestrin1/2 CASTOR1 ‘ Leu HMB Arg ‘

4EBP
S6K elF4E ULK1 | | BNIP3 | | Atrogin1 | | MuRF1
\ J Autophagy Ubiquitination J
Y Y
Protein synthesis Protein degradation

Kamei Y, Nutrients 2020 12 261



Les effets potentiels de 'HMB sur |a masse
musculaire

inhibits ubiquitin-protcasome system
(| proteolysis)

A
stimulates mTOR pathway inhibits autophagy- caspase system
(1 protein synthesis) (] apoptosis of myonuclei)
T GH and IGF-1 1 calcium release from SR
(T protein synthe.Sls HMVB (improves excitation-
and | proteolysis) contraction coupling)
T cholesterol synthesis 1 proliferation of satellite cells
(1 tissue repair) (1 tissues repair)

N

1 mitochondrial biogenesis
(T aerobic performance)

Holecek M Journal of Cachexia, Sarcopenia and Muscle 2017;
8: 529-541



Effets de I’'THMB dans des pathologies induisant une perte de masse musculaire

Origin of muscle loss

Study design

Effects

Reference

AIDS
Cancer

Cancer

AIDS or cancer

Chronic obstructive
pulmonary disease
Chronic cardiac or

pulmonary disease

Chronic pulmonary
disease

Critically ill trauma
patients, bed rest,
enteral nutrition
Total knee
arthroplasty

Hip fracture

Gastric bypass

Renal failure
Rheumatoid arthritis

HMB/Arg/Gln mixture

(3/14/14 g per day) for 8 weeks
HMB/Arg/Gln mixture

(3/14/14 g per day) for 24 weeks
HMB/Arg/GIn mixture

(3/14/14 g per day) for 8 weeks
HMB/Arg/Gln mixture

(3/14/14 g per day) for 8 weeks

HMB (3 g/day) for 7 days

Oral supplementation with proteins
and HMB (1.5 g HMB/day) for

90 days

Oral supplementation with proteins
and HMB (1.5 g HMB/day) for

12 weeks

HMB (3 g/day), HMB/Arg/Gln mixture
or placebo via feeding tube for

28 days

HMB/GIn/Arg mixture

(2.4/14/14 g per day) for 4 weeks
HMB (3 g)/vitamin D/protein
combination for 30 days
HMB/GIn/Arg mixture

(1.5/7/7 g per day) for 8 weeks
HMB (3 g/day) for 6 months
HMB/GIn/Arg mixture

(3/14/14 g per day) for 12 weeks

1 lean body mass and improved immune status

1 body weight and FFM

Trend towards an increased body mass

Decreased feeling of weakness, increased

RBC, haematocrit, lymphocytes, eosinophils,

and urea
Improved pulmonary function, |CRP

Decreased mortality, improved indices of
nutritional status

Improved body composition, health-related
quality of life, and muscle strength

Improvement in nitrogen balance

Prevention of reduction of maximal strength
of quadriceps muscle

Accelerated healing, shortening
immobilization period, 1 muscle strength
No benefits when compared with controls

No benefits
No benefits when compared with placebo

Clark et al.*”

May et al.%®

Berk et al.”®

Rathmacher et al.1%°

Hsieh et al.’®’

Deutz et al.'%2

Olveira et al.'®3

Kuhls et al.'®

Nishizaki et al.'®®

Ekinci et al.'%¢

Clements et al.'®”

1108
l'1109

Fitschen et a
Marcora et a

Holecek M Journal of Cachexia, Sarcopenia and Muscle 2017;
8: 529-541



100~ [ Control

ST
et

30+

EFFORT

Patients NRS > 3, hospitalisation >4)

Proportion of patients (%)

20

Intervention: Ad cible protéines et

calories par un support nutritionnel, dans 107
les 48h post-admission et suivi du team 0 . . I [ : : . . I l
nutrition, NE ou NP si < 75% de la cible B
al5 100 -

Controle : alimentation standard de :O_

I’hopital sans team nutrition *] ]L ]L ]L

Outcome composite: Mortalité, 6o ]L ]L ]L

réadmission non programmée, o ]L ]L

complication majeure, admission soin

intensif, déclin fonctionnel a 30) 7
30

2088 patients en 4 ans 2014-2018, cible 204

calorique atteinte (HB) a 79% et

protéique a 76% ( 1.2-1.5g/kg/24h)

Proportion of patients (%)

10

T T T T T T T T T 1
1 2 3 4 5 6 7 8 9 10
Days after random group assignment

Schuetz P et al. Lancet 2019;393:2312-21



EFFORT

Proportion de patients sans adverse Proportion de patients survivants

event

100 —— Control group 100
— Intervention group
0-90

0-90

0-80 0-80

Proportion of patients with no adverse outcome
Proportion of surviving patients

070 070
0.60 0-60 —
HR 0-81 (95% CI 0.68-0.97), P=0.020 HR 065 (95% C1 0-48-0-88), P=0.0061
050 : : | 0-50 T | |
0 10 20 30 0 10 20 30
Number at risk Number at risk Analysis time (days)

Control group 1013 882 791 749 Control group 1013 967 922 913
Intervention group 1015 895 825 786 Intervention group 1015 975 949 943

Schuetz P et al. Lancet 2019;393:2312-21




EFFORT

Intervention Control group  Odds ratio or p value
group (n=1015) (n=1013) coefficient (95% CI)
Outcomes
Primary outcome
Adverse outcome within 30 days 232 (23%) 272 (27 %) 0-79 (0-64 to 0-97) 0-023
Single components of primary outcome
All-cause mortality 73 (7%) 100 (10%) 0-65 (0-47 to 0-91) 0-011
Admission to the intensive care 23 (2%) 26 (3%) 0-85 (0-48 to 1-51) 0-58
unit
Non-elective hospital 89 (9%) 91 (9%) 0-99 (0-73 to 1-35) 0-96

readmission

Major complications

Any major complication 74 (7%) 76 (8%) 0-95 (0-68 to 1-34) 0-79

Nosocomial infection 40 (4%) 39 (4%) 1-01 (0-63 to 1-59) 0-98

Respiratory failure 14 (1%) 13 (1%) 1-06 (0-49 to 2-:28) 0-89

Major cardiovascular event 8 (1%) 7 (1%) 1-11 (0-40 to 3-11) 0-84

Acute kidney failure 32 (3%) 31 (3%) 1-01 (0-61 to 1-69) 0-96

Gastrointestinal events 9 (1%) 15 (1%) 0-57 (0-25to 1-31) 0-19
Decline in functional status 35 (4%) of 942 55 (6%) of 913 0-62 (0-40 to 0-96) 0-034
of 210%™

Additional secondary outcomes

Mean length of stay (days) 9-5 (7-0) 9-6 (6-1) —-0-21 (-0-76 to 0-35) 0-46
Mean Barthel score (points)* 88 (26) 85 (30) 3-26 (0-93 to 5-60) 0-006
Mean EQ-5D VAS (points) T 59 (26) 56 (29) 3-06 (0-53 to 5-59) <0-0001
Mean EQ-5D index (points) 0-75 (0-32) 0-73 (0-:34) 0-13 (0-09 to 0-17) 0.018

Schuetz P et al. Lancet 2019;393:2312-21



NOURISH:HP-HMB

A. Composite Primary Efficacy Endpoint and Its Components

- Groupe intervention : HP HMB SNO : 350 40- O Placebo [ HP-HMB
Kcal, 20g de protéines, 11g de lipides, 44g 311%
d’Hydrate de carbone, 1.5g de calcium- 5 26.8% 25.6% 25 29
HMB, 160 IU de vit D £ | |

- Placebo : 48Kcal, 12g d’hydrate de 2 J | | - 50% de mortalité
carbone, 10mg de VitC g 2 p=0018

o o,

- Patients>65, dénutris (SGA B ou C), : "f"’
hospitalisés pour : insuffisance cardiaque s Il 4.8%
congestive, syndrome coronarien aigu, T
pneumopathie ou BPCO 0 ,

(n=2309) (n=313) (n=309) (n=313) (n=309) (n=313)

- Outcome : A 90 Jours post sortie anlor deeth--prmary endpoint 90-dy readmisslon rate 90-day mortality

pourcentage de mortalité , de
réadmission

N.E. Deutz et al. Clinical Nutrition.2016; 35: 18-26



"étude NOURISH : Effet d’'un HP-HMB

B. Kaplan-Meier Survival Curve: C. Kaplan-Meier Survival Curve: D. Kaplan-Meier Survival Curve:
Composite Endpoint of 90-Day Readmission Mortality
Readmission and Mortality
1.00 1.00 1.00
0.95 - 0.95 1 0.95 1 &) o,
“-...- 50% de mortalité
0.90 - 0.90 - 0.90 - It
| = | = c
2 0.854 2 0.85- 2 0.85-
] ] o
o =R o
2 0.80- 2 0.80 © 0.80- p=0.013
o o o
0.75 0.75 1 0.75 1
070 .ee-. Placebo “""‘._ 0701 w-s-- Placebo 0707 eee- Placebo
—— HP-HVB [ —— HP-HMB —— HP-HMB
065 T I T T I I T ! I 1 065 I I T I I T I I I | 065 | T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90100 0 10 20 30 40 50 60 70 80 90100 0 10 20 30 40 50 60 70 80 90100
Placebo, 1 309 269 254 243 230 223 216 208 206 159 Placsbo, n 309 269 254 243 230 223 216 208 205 159 Placebo, n 309 290 280 272 264 257 253 248 246 190
HP-HMB, n 313 282 264 252 249 235 230 224 219 183 HP-HMB, n 313 282 264 252 248 235 230 224 219 183 HP-HMB, n 313 302 292 283 280 273 268 262 259 211
Days postdischarge Days postdischarge Days postdischarge

N.E. Deutz et al. Clinical Nutrition.2016; 35: 18-26



HMB chez des patients
ages>65 ans alités 10J

Patients sains>65ans, confiné au lit 10J,
suivi d’'une réhabilitation musculaire
contre résistance 8sem

Intervention: sachet poudre HMB- Ca+
2X1.5g/Jj(3g/j), 4g maltodextrin, 200mg
de calcium

Controle : sachet de 4g de maltodextrin
et 200mg de calcium

Masse musculaire, TO, T10J, puis une fois
par semaine. DXA

Fonction : SPPB, TUG, 5 items de I’échelle
PBMS (performance Bases mesures
screening

Force sur différents exercices

Change in total lean (kg)

"X |P=0.02\

Control

Deutz et al

HMB
n=11

. Clinical Nutrition;2013;32:704-12



HMB chez des patients ages>65 ans alités 10)

Change in total lean (kg)

Change in legs lean (kg)

11 *

—
0 —— - 3 Control

I—_L—I | HMB

-14
I
-3 +
.4 T T

Bed rest Bed rest+Rehabilitation
1.5
1.0 3 Control
0.5+ * HMB
o " . [

’ —_ —_
-0.54
St
-1.5- .
'2.0 T L}
Bed rest Bed rest+Rehabilitation

Change in knee extensor

Change in knee extensor

3 Control

201 & HVB
0 T | |

-204 J_

60° (Nm)

Bed rest Bed rest+Rehabilitation

o
10 3 Control
T %
° T
-10-

=20+ J_

-30

180° (Nm)

Bed rest Bed rest+Rehabilitation

Deutz et al. Clinical Nutrition;2013;32:704-12



Proposed Feeding strategy in the ICU 43% des
A . patients

> TOTAL energy expenditure restent > 72

.

8 >, Endogenous production heures au

] + exogenous supply SMIA

Endogenous
production

h__-_------
.
1 Supplemental PN ?
Progressive ' N ____ 1
early EN |r

$ ------l

Time (hrs) 24 48

‘N l - ———

! % >

Adapted from Oshima et al, Clin Nutr 2017;36:651



CSA — SPN2

NIVEAU 1



Acute Skeletal Muscle Wasting in Critical Iliness
Puthucheary et al, JAMA 2013; 310:1591

E Change in rectus femoris (RF) cross-sectional area (CSA) over 10 d

0

Muscle mass
(by CSA) ¥
by nearly
20% in 10
days

-10-

Worse in 209

case of
multiple

° -3[] T T T T T T T T T T
organ failure 1 2 3 4 5 6 71 8 9 10

Time From Admission, d

Percentage Change in CSA

No. of patients 62 57 G0 62



O

HO
B-hydroxy-p-methylbutyrate )4/”\(»,

0-
o . Top: B-Hydroxy p-methylbutyric acid
e HMB = metabolite of L-leucine Satom ftydtony fmetnyiate

* HMB produced through oxidation of the ketoacid of L-
leucine (a-ketoisocaproic acid).

e Only a small fraction of L-leucine is metabolized into
HMB - pharmacologically active concentrations of
the compound in blood and muscle can only be
achieved by supplementing HMB directly

e effects of HMB on human skeletal muscle were first
discovered by Steven L. Nissen at lowa State
University in the mid-1990s.



Hypothese testee

L'administration d’'un supplément en HMB des le 4¢€ jour
(et pendant au moins 10 jours) en sus d’'une NE assurant

1.2-1.3 g/protéines / j
* Modifie la production d’acides aminés totale
e Atténue la fonte de la masse maigre

e Atténue la perte de force musculaire des patients de
soins intensifs.




HMB sur la perte
musculaire et le
métabolisme protéique
chez des patients des
soins intensifs

Méthode: patients soins intensifs,
ventilation mécanique, tube digestif
fonctionnel a J3

Groupe intervention: HMB 3g de J4 a J30

Groupe controle : 1.5g maltodextrin de J4 a
J30

Loss of SMA (skeletal muscle area) mesurée
par US quadriceps femoris a J4 et J15

Other outcomes: Composition corporelle
(BIA), métabolisme protéique et santé a 60)

Cible calorique : 20Kcal/kg/) puis a J4
Calorimétrie indirecte

Cible protéique: 1.2g/kg-1.3g/kg (poids
préadmission si BMI<30 et poids idéal si>30

SMA- I—H
Body Weight- |—e—|
Fat Free Mass- I =
Fat Mass- I @
Phase Angle- I & |
*CRP- I = l
REE- I & |
SOFA Score- I @ |
0% Iﬁl% El:% ?EI"L":. Il]:l“!"n IIIE% I

% Difference from placebo group

Berger M et al. Clinical Nutrition 2021;40:4878-87

150%



Article
Effect on an Oral Nutritional Supplement with
B-Hydroxy-pB-methylbutyrate and Vitamin D

5-0NS ONS
Morphofunctional Aspects, Body Compositic N = 240 N=43
Angle in Malnourished Patients Basal Final Basal Final
Anthropometrics
Isabel Cornejo-Pareja 1.2+, Maria Ramirez ?, Maria Camprubi-Robles 3, Ricardc Body weight (kg) 63.2 (12.9) 67.2(13.5)* 626 (13.3) 66.2(146) "
Isabel Maria Vegas-Aguilar L2 and Jose Manuel Garcia-Almeida 1,2, — {kgfm3] 232 (45) 247 (4.8)" 231 (4.3) 24.4 (4.8) *
Biceps fold (mm) 10.7 (5.0) # 12.2(5.3)* Q9.0 (2.6) 104 (3.6) *
Arm circumference (cm) 2BT7(39)# 275 (4.1) *# 24.1(3.5) 2T (4.3) %
Handgrip strength
Dynamometry (kg) 18.3(13.0) 252(14.4) " 204 (12.6) 249(14.7) %
Intervention : Body composition
> Cible : Patient dénutri, oncologique ++ Fat mass (kg) 155(79)  18100.0)" 145 (65) 170 (84)"
> Pour tout le monde : alimentation enrichie avec Fat-free mass (kg) bl 41007 4.1 (39 2065
30-35 Kcal/Kg et 1.2 — 1.3 g/Kg/24h de protéines. Total body water (kg) =00 ___eeyr B0 woeo”
iochemistry
» SNO-S=330Kcal,20gP, 11gF37gC Albumin (g/dL) 29(07) 3.5?&:.5) . 2.9 (0.6) 3.6(0.4)*
» SNO : 206-320 Kcal, 10a20gP, 7.8a13gF Prealbumin (mg/dL) 18.9 (6.1) 247 (6.7)* 207 (6.8) 24.4(7.1) *
25-37g de C CRP (mg/L) 32.6(50.9) 10.8 (34.0) * 302 (51.7) 9.3 (29.9) *
CRP/Prealbumin 0.25(0.52) 0.08 (D.40) * 0.18 (0.33) 0.15(0.82)
Cholesterol (mg/dL) 151.1 (40.7) 178.7 (484) = 144.5 (44.5) 165.1(36.9) "
Lymphocytes {mm?® = 107%) 1.5(1.1) 19(09) * 1.4 (0.5) 1E8(0.8)*

Data are mean (SD). ONS: standard oral nutritional supplement; S-ONS: specialized oral nutritional supplement;
BMI: body mass index; CRP: C reactive protein. *: p < 0.05 vs. Basal. # p < 0.05 vs. ONS obtained from the

adjusted model.

Isabel Cornejo-Pareja et al. Nutrients 2021;13:4355



Différence Maginale entre les deux groupes a la visite finale

Estimated Marganal Differences {05% CI)

Pha (") 084|009, 1.8)

EPR& {"} 0.8 {-0.1,1.58) H

BCM (wg) 854 (180,07 I L 3 I
Hpemtion (%] -272(-5.38.-0.15) l—-—|
TOW (L] 0,50 3,97 4,54 | - |

ECw 2551047 I—'—'
L= 2 [-DAZEZT) l—.—'

FFM (g} AN AT AR | L |

FM gl 180 [REZT A | = |

ASWM (kg] 131 -08347) |—-—|
W (kgrmi| 072 -1.21.0.87) &
T T T T T T T T

-1 A o T £ -4 - -3 -2 1 o 1 2 a 4 3 a T L a 10

Isabel Cornejo-Pareja et al. Nutrients 2021;13:4355



MULTI-FACTORIAL AND COMPLEX
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MUSCLE MASS
&
FUNCTION
LOSS
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NEGATIVE HEALTH OUTCOMES
Metabolic Impaired Disabilit Mortalit Increased
disorders function Sl Ly 4 Y Hospital stay

Sanz-Paris et al. J Nutr Health Aging. 2018;22:664-75
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Les apports recommandeés selon |'age

Table 46 Table 47
Safe level of protein intake for adult men and women? Safe level of protein intake for infants, children and adolescent boys and girls

Body weight Safe level Boys Girls
(kg) of protein intake (g/kg per day)® Age Weight? Safe level Safe level Weight® Safe level Safe level
(years) (kg) of protein of protein (kg) of protein of protein
40 33 intake® intake intake® intake
45 37 (g/kg/day) (g/day) (g/kg/day) (g/day)
50 42
55 46 0.5 7.8 1.31 10.2 7.2 1.31 9.4
60 50 1 10.2 1.14 11.6 9.5 1.14 10.8
65 54 1.5 115 1.03 11.8 10.8 1.03 11.1
2 12.3 0.97 11.9 11.8 0.97 11.4
70 58 3 14.6 0.90 13.1 141 0.90 12.7
75 62 4-6 19.7 0.87 17.1 18.6 0.87 16.2
80 66 7-10 28.1 0.92 25.9 28.5 0.92 26.2
11-14 45.0 0.90 40.5 46.1 0.89 41.0
2 All ages >18 years. 15-18 66.5 0.87 57.9 56.4 0.84 47.4
®0.83 g/kg per day of protein with a protein digestibility-corrected amino acid
score value of 1.0. 2 WHO reference values (1).

b From Tables 33a and 33b.

Report of a Joint WHO/FAO/UNU Expert Consultation 2007



ACIDES AMINES RECOMMANDATIONS

Table 49

Amino acid requirements of adults®

Amino acid mg/kg per day mg/g protein
Histidine 10 15
Isoleucine 20 30
Leucine 39 59
Lysine 30 45
Methionine 10 16
Cystine 4 6
Methionine + cysteine 15 22
Phenylalanine + tyrosine 25 30
Threonine 15 23
Tryptophan 4 6
Valine 26 26 39

a From Table 23.
Report of a Joint WHO/FAO/UNU Expert Consultation 2007



ET Les Produits Laitiers alors :

 Deux méta analyses démontrent que consommation de PL est
inversement associé au risque de syndrome meétabolique

e Optimiser les apports protéiques : protéines issues des PL comme Ia
betalactoglubuline et protéines du lactoserum, : composition en AA
plus riche en Lysine, idéale pour le muscule.

* Importance de la matrice alimentaire : Probleme de mastication des
personnes ageées : La viande, matrice solide, est plus difficile que le
lait, matrice liquide => Source de protéines rapides dans une matrice
liquide (Lactoserum) => améliore la cinétique d’apparition dans le
sang des AA...



Prévenir coute 40 fois moins chere que
réparer

Perspectives
Prévenir > Réparer
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Les effets systémiques de I'exercice : changement du métabolisme musculaire et effet systémique
des métabolites des acides aminés

Exercise 7
Jf S i =7
%ﬁ (BABAR)<«— |
‘. Secretion Activation
Themogenesis "‘ ‘
BCAA Fatty acid
2 metabolism oxidation‘.‘
R/ TCA cycleﬂ
Ilmprove blood flow Eippeatietany v

[Ammoniaﬂ Energy usage 4
Substrate

iver
Urea cycle [€ GIn synthesis

Kamei Y, Nutrients 2020 12 261
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