Quelles recommandations nutritionnelles chez
I’insuffisant respiratoire chronique lors de la
rehabilitation ?

Pr. Christophe Pison

Clinigue Universitaire de Pneumologie

Pble Thorax
Centre Henri Bazire

Inserm1050, Laboratoire de Bioénergétique
Fondamentale et Appliquée

it Inserm

a santé et de la recherche médicale

European institute for Systems ..
Biology and Medicine

2isbm

Grenoble ‘
W Université Grenoble
CHU Alpes Conféerence AKCR, Lyon, le 13-01-2014



http://www.chu-grenoble.fr/

air ambiant = 4 TYPE | altitude
= 4
< !
E TYPE Il hypoventilation alvéol.
=
i
air alvéolaire ' - TYPE Il modif. VA / Q
parol DIFFUSION -
alvéolo-capillaire TYPE IV anomalies mb. alv./cap.
Z A TYPE V shunt
=
<
sang - TYPE VI réduction Hb fonction.
-
2
o
v E TYPEVII ischémie
paroi capillaire
liquide interstitiel % TYPE VIII oedemes
LI f
e PE IX i
paroi cellulaire ﬁ = TY substances cytotoxiques
|
(N
L
cellules & TYPE X surutilisation

Insuffisance
Respiratoire
Chronique



Poids de l'insuffisance respiratoire chronigque
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Figure 4: Estimated prevalence of GOLD stage 2 or higher COPD
Data taken from the PLATINO study® and the BOLD project.” Estimates are for small regions of the listed countries

and do not necessarily represent national prevalence estimates.



Table 1. Top 10 Causes of Death, Years of Life Lost from Premature Death, Years Lived with Disability, and Disability-Adjusted Life-Years

(DALYs) in the United States, 2010.

Years Lived
Deaths Years of Life Lost with Disability DALYs
Cause of Death (N=2664) (N=45,145) (N=36,639) (N=81,835)
Rank  No. (%) Rank  No. (%) Rank No. (%) Rank  No. (%)
in thousands in thousands in thousands in thousands
Ischemic heart disease 1 563 (2L1) 1 7165 (15.9) 16 685 (L9) 1 7850 (9.6)
Chronic obstructive pulmonary 5 154 (5.8) 4 1913 (4.2) 6 1745 (4.8) 2 3659 (4.5)
disease
Low back pain — — — — 1 3181 (3.7) 3 3181 (3.9)
Cancer of the trachea, bronchus, 3 163 (6.1) 2 2988 (6.6) 73 45 (0.1) 4 3033 (3.7)
or lung
Major depressive disorder — — — — 2 3049 (3.3) 5 3049 (3.7)
Other musculoskeletal disorders 36 14 (0.5) 37 254 (0.6) 3 2603 (7.]) 6 2857 (3.5)
Stroke 2 172 (65) 3 1945 (4.3) 17 629 (L.7) 7 2574 (3.])
Diabetes mellitus 6 3632 7 1392 (3.1) 8 1165 (3.2) 8 2557 (3.1)
Road-traffic injury 12 44(L7) 5 1873 (4.1) 26 373 (L0) 9 2246 (2.7)
Drug-use disorders 27 19 (0.7) 15 841 (L9) 7 1295 (3.5) 10 2136 (2.6)

N Engl J Med 2013;369:448-57
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Hypoxémie, Hypoxie, Oxygene conformité
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Classification Internationale du Fonctionnement-CIF, OMS, 2001
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TABLE 1. PATIENTS” CHARACTERISTICS

All Subjects (n = 213)

Age, yrs

Male, %

BMI, kg/m?

FFMI, kg/m?

mMMRC dyspnea grade
Current smoker, %
Pack-years

Long-term oxygen therapy, %
FEV,, L

FEV,, % predicted
FEV,/FVC

ITGV, % predicted

TLCO, % predicted
6MWD, m

SGRQ, total score
Updated BODE score
Framingham 10-yr risk, %

63.6 = /7.0
59
26.2 = 5.1
17.0 £ 2.4
2.1 = 1.09
28
46 = 26
17
1.40 = 0.54
51.2 +16.9
0.40 = 0.11
148 = 33
56 = 17
470 = 106
51.3 £ 17.5
29 = 2.5
94 = 6.7
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TABLE 2. DETAILED DESCRIPTION OF THE FIVE CLUSTERS IN TERMS OF THE NUMBER OF COMORBIDITIES AND THE PREVALENCE OF

EACH COMORBIDITY

Comorbidities

Cluster 1: Less Comorbidity

Cluster 2: Cardiovascular

luster 3: Cachectic

Cluster 4: Metabolic

Cluster 5: Psychologic

N

MNumber of comorbidities

Renal impairment, %
Anemia, %
Hypertension, %
Obesity, %
Underweight, %
Muscle wasting, %
Hyperglycemia, %
Dyslipidemia, %
Osteoporosis, %
Anxiety, %
Depression, %
Atherosclerosis, %

Myocardial infarction, %

67
25 *=1.4*
16
9
3*
30
G*
12*
52
42
27
5*
6*
56
2*

49
3.8+1.7
24
4
g8t
14
G*
10*
41+
16*
37
28
23
671
11

44
42 + 14"
45t
2
43
G*

66"
ggt
43
25
521
26
7
12*

7

33
4.4 + 111

9

3
100"
617
3*
G*
911
67"
G*
G*

6
g1t

13

20
41 +1.8
5
5
5*

15
0
20
60
40
35
341
68"

53
32t

Summary variables are presented as mean * standard deviation for quantitative variables, and percentage for discrete variables.

* Less prevalent compared with the whole study sample (95% confidence interval).
f More prevalent compared with the whole study sample (95% confidence interval).
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Survie en fonction de la composition corporelle, ajustée sur
I’age, le genre, la fonction respiratoire et le tabagisme
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Metabolic phenotype Definition Clinical risk

Morbid obesity BMI > 35 Elevated cardiovascular risk, reduced fithess

Obesity BMI > 30 Elevated cardiovascular risk

Sarcopenic obesity BMI > 30 Elevated cardiovascular risk, reduced fitness
Muscle loss

Pre-cachexia Weight loss Increased mortality risk

Sarcopenia Muscle loss Increased mortality risk and reduced fitness

Cachexia Weight loss Increased mortality risk and reduced fithess

An official European Respiratory Society statement Nutrition and COPD
Schols AM, Ferreira IM, Franssen FM, Janssen W, Langen RJ, Muscaritoli M, Pison C, Rutten
van M6lken MPMH, Slinde F, Steiner M, Tzacova, Singh S, in press
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Varraso et al. Thorax 2007. Dietary patterns & COPD men,
longitudinal study (1986-1998), 42 915 men, 111 COPD
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FIGURE 4. Change in forced expiratory volume in 1 s (FEV1) over the 3-yr
dietetic intervention study period in patients who followed a diet rich in fruit and
vegetables () and in those who followed a free diet (R). Data are presented as
'mean + sem. The difference in mean annual decline in FEV1 between the two groups
‘obtained by a general linear model for repeated measures with Bonferroni
ladiustment gave a p-value of 0.03. % pred: % predicted.
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Présentateur
Commentaires de présentation
Fortification products can be used to increase energy- and protein content in different meals. 
A general starting point in the E-diet is to choose foods rich in protein and fat. 
The dietitian tailors the E-diet to take account to each subjects´ eating habits, lifestyle, symptoms, likes and dislikes. 
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Acute effects of ONS, fat vs. carbohydrate, 11 subjects COPD, 62+8
yrs, FEV,; 34*£12% pred., BMI 22.6%+2.3
Vermeeren et al. AJCN 2001,73:295-301

VCOs (mL/min)
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s0o Lk 250 kcal carbohydrate < T
E 0
spo L oral supplement : —
]
400 a o
100 + 30 _ _ .6ﬂ
Time postprandial {(min)
200 F ol = FIGURE 6. Difference between mean (25EM) post- and preprandial
100 1 1 ' L 1 shortness of breath score on a visual analogue scale (VAS) 30 and 60 min

40 min 50 min G0 min 50%of Wmax Last after consumption of a fat-rich () and a carbohydrate-rich (1) supplement.
n = 11. ANOVA with postprandial value as the dependent variable, with
treatment and period as fixed factors, and with patient as a random factor.
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e |IRC, métabolisme aérobie au final

e Lipides
— tres grand stock et densité eénergétique tres élevée
— par CO, produit, les lipides liberent plus d’énergie que le glucose
— mais, faible rendement par oxygene consomme
— mais, couts elevés en substrats pour les cycles de Cori and Felig

« Hydrates de carbone
— par O, consommé, le glucose libere plus d’énergie que les lipides
— pas besoin d’hydrates de carbone pour le recyclage
— mais, tres faible stockage
— mais, cout proteique eleveé pour la synthese

Xavier Leverve, Cuthberston lecture, Espen, Nice, 1998
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Nutritional support: essential during rehabilitation

* Risk of nutritional depletion in subjects, even normal weighted,
undergoing Pulmonary Rehabilitation

= Steiner et al. Thorax 2003;58:745-51.

Goris et al. The British journal of nutrition 2003;89:725-31.
Slinde et al. Clinical nutrition 2003;22:159-65.

Creutzberg et al. Nutrition 2003;19:120-7

Weekes et al. Thorax 2010;64:326-31

22
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Weekes et al. Thorax 2009;64:326-31
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Figure 3 Weight change from baseline in patients who completed the
study (n= 37).
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2006-2013 ERS/ATS guidelines
— BMI <21

— Involuntary weight loss: >10% during last 6 months or > 5%
In the past month)

— depletion in FFMI, <16 males, <15 females

2010 SPLF guidelines. RMR 2010;27:522-48
— No attempt to lose weight

— Rehabilitation > nutritional supplementation in any cases,
especially if under nutrition

2014 — ERS statement on Nutrition and COPD

24



Recommandations SPLF 2010

Une évaluation nutritionnelle est nécessaire au cours de la réhabilitation
respiratoire des BPCO car elle participe a la définition du pronostic fonctionnel et
vital

L’évaluation nutritionnelle de la BPCO comporte une histoire du poids sur les 6
derniers mois et un calcul de I'IMC. Un IMC < 21 engage le pronostic vital. Une
Impédancemeétrie est utile pour dépister une baisse de la masse maigre chez les
patients dont I'IMC est compris entre 21 et 25

Il ne faut pas chercher a faire maigrir les patients atteints de BPCO

Le réentrainement par I’exercice implique de fagcon systématique I'augmentation
des apports nutritionnels, en particulier en cas de dénutrition, c'est-a-dire en cas
d’IMC < 21, de perte de poids de 10 % dans les 6 derniers mois ou d’'indice de
masse non grasse < 25¢me percentile

Une supplémentation orale couplée au réentrainement a |I’effort est recommandée
car elle est capable d’augmenter le poids et la masse maigre chez les patients
atteints de BPCO qui sont dénutris (G1+).

25



Nutritional supplementation for stable chronic obstructive
pulmonary disease (Review)

Ferreira IM, Brooks DD, White |, Goldstein R

THE COCHRANE
COLLABORATION®
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Support nutritionnel dans la BPCO, poids, kg

Experimental Control

Mean Difference

Mean Difference
IV, Random, 95% CI

1.20[0.39, 2.01]
4.10[1.15, 7.05]
1.22 [-1.58, 4.02]
1.20[0.33, 2.07]
1.36 [0.46, 2.26]
2.80 [-0.78, 6.39]
2.40[1.23, 3.57]
1.91 [0.50, 3.32]
2.80 [0.89, 4.71]
2.10[1.05, 5.25]

3.00[1.25, 4.75)
1.73 ]1.29. 2.17]

s 4

h 4

1.50 [-0.08, 3.08]
1.50 [-0.08, 3.08]

205418, 5.28]
1.21 [0.32, 2.74]
]

1.50 [0.62, 2.38
1.44 [0.68, 2.19]

17 studies,

Study or Subgroup Mean Difference SE Total Total Weight I, Random, 95% CI
1.7.1 Undernourished

Deletter 1991 (1) 1.2 04123 18 17 18.0%
Efthirmiou 1988 {2) 41 1.5071 T 7 1.3%
Fuenzalida 1990 {3} 1.22 1.4284 5 4 1.5%
Lewis 1987 (4) 1.2 0,442 10 11 15.7%
Otte 19849 1.36 0.4579 13 19 146%
Rogers 1992 2.8 1.8243 15 12 0.9%
Schols 19495 (5) 2.4 054967 349 25 8.6%
Sugawara 2010 (&) 1.91 07184 17 14 5.9%
wan Wetering 2010 2.8 089745 16 14 3.2%
Weekes 2009 2.1 1.607 a0 25 1.2%
Whittaker 1930 3 0.8944 3] 4 3.8%
Subtotal (95% CI) 176 148 74.8%
Heterogeneity: Tau®= 006, Chi*=11.21,df =10 (P=034), F=11%

Test for overall effect: Z=7.70 (P = 0.00001)

1.7.2 Nourished

Schols 1995 1.5 0.8061 33 a8 4.7%
Subtotal (95% CI) 33 38 4.7%
Heterogeneity: Mot applicable

Test for overall effect. Z=1.86 (P = 0.06)

1.7.3 Combined population of undernourished and nourished

Knowles 1988 (7) 205 3179 13 12 0.3%
Steiner 2003 1.21 0779 25 35 5.0%
Sugawara 2012 1.5 0.4486 17 14 1582%
Subtotal (95% CI) 55 61 20.5%
Heterogeneity: Tau®=0.00; Chi*=014,df=2{(P=0.93), F=0%

Test for overall effect: £=3.72 (P =0.0002)

Total (95% CI) 264 247 100.0%

1.62 [1.27, 1.96]

Heterogeneity: Tau®= 0.00; Chi*=11.66, df=14 (P=0.63), F= 0%
Test for overall effect: Z=9.24 (P = 0.00001)
Tes=tfor csyuboamun differences: Chif=0 45 df= 2P =0 2101% F= 0%

e 800mbin_ed
with
exercise,
1 -~ " Increased
- body
weight

&

/R S T SR

Control better

Supplement better
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Support nutritionnel dans la BPCO,
masse non grasse, kg

Supplement Control

Std. Mean Difference

Std. Mean Difference

Study or Subgroup Std. Mean Difference SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.8.1 Undernourished

Sugawara 2010 {1) 08329 03713 17 1% 15.5% 0.83[0.11,1.56]

Schols 1895 (2} 1.0495 0.2735 39 25 17.9% 1.05 [0.81, 1.59] ——
van Wetering 2010 (3) 1.5066 04282 14 14 141% 1.1 [0.67, 2.35] L —
Subtotal (95% CI) 71 54 47.5% 1.08 [0.70, 1.47] RS
Heterogeneity: Tau®= 000, Chi*=1.45 df=2 (P=0.48), F=0%

Test for overall effect. 2= 5.54 (P =< 0.00001)

1.8.2 Adequately nourished

Schols 1895 0.2651 0.239 33 38 18.7% 0.27 [[0.20,0.73] T
Subtotal (95% CI) 33 38 18.7% 0.27 [-0.20, 0.7 3] e
Heterogeneity: Mot applicable

Test for overall effect: Z=111 (P=0.27)

1.8.3 Combined population of undernourished and nourished patients

Steiner 2003 -0.3712 0.2642 25 35 18.1% -0.37 [-0.89, 0.15] —=T
Sugawara 2012 {4) 0.3532 0.2641 17 14 15.7% 0.35[-0.36,1.07] e
Subtotal (95% CI) 42 49 33.8% -0.05 [-0.76, 0.65] ?-
Heterogeneity: Tau*= 016, ChiF=2.599, df=1{F=011); F=61%

Test for overall effect. Z=0.15{FP = 0.88)

Total (95% Cl) 146 141 100.0% 0.57 [0.04, 1.09] e

Heterogeneity: Tau®= 0.33; Chi®= 2228, df=5 (P=0.0005), F=78%
Test for overall effect. 2= 211 (P =0.03)

2010 1 2
Control better Supplement better
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Support nutritionnel dans la BPCO, PM6, m

Study or subgroup Experimental Control  Mean Difference (SE) Difference Weight Difference
~ ~ V.Random,25% Cl VRandom,25% ClI
| 6-minute walk test
Deletter 1921 (1) a8 |7 36.58 (8.7393) Ll 331 % 3658 [ 1945, 53.71 ]
Efthimiou 1988 (2) 7 7 47 (23.34210) = I % 47.00[ 1.25, 9275 ]
Sugawara 2010 (3} |7 |3 5412 (15.17e4) = 20.0 % 5412 [ 2437, 83.87 ]
Sugawara 2012 {4) |7 [ 05 (37.5965) - 5.0% [05.00 [ 31.31, 17869 ]
van Wetering 2010 (5) F= [ 4 21.5 {(2.6125) il 309 % 21.50[ 266, 40.34 ]
Subtotal (95% CI) - 100.0 % 39.96 [ 22.66, 57.26 ]
Heterogeneity: Tau? = 159.25; Chi* = 7.30, df =4 (P = 0.12); I =45%
Test for overall effect: £ = 453 (P < Q.0000 )
2 1 2-minute walk test
Otte 1989 I3 |5 -1303 (798521 L I S0.0 % -130.30 [ -287.00, 2640 ]
Rogers 1992 15 12 130.42 (80.3839) ] m— 49.9 % 13049 [ -27.06, 288.04 ]
Subtotal (95% CI) EE— 100.0 % -0.04 [ -255.061, 255.53 ]
Heterogeneity: Tau® = 27578.76; Chi* = 5.29, df = | (P = 0.02) I* =B1%
Test for overall effect: Z = Q.00 (P = [.0)
3 Incremental shuttle walk test

Steiner 2003 (&) 42 43 7.4 (73.3717) : 100.0 %2 1740 [-12641, 161.21 ]
Subtotal (95% CI) 100.0 % 17.40 [ -1206.41, 161.21 ]
Heterogeneity: not applicable

Test for overall effect: Z = 024 (P = 0.81)
Test for subgroup differences: Chi? = 0,19, df =2 (P = 021}, I? =0.0%

-200 0 -100 a 100 200

Fawvours control Favours experimental



CHRONIC ILLNESS
e.g. Chronic heart failure,
Chronic obstructive pulmonary disease,
Chronic kidney disease,
Chronic infection & Sepsis,
Cancer

LN S

. Insulin

DN

FAT

LOSS MUSCLE WASTING

| ] .

Weakness & Fatigue
Weight loss reduced muscle strength, VO, max,
and physical activity

CACHEXIA DIAGNOSIS

- Decreased muscle strength
« Fatigue

Weight loss of at least 5% * Anorexia

- * Low fat-free mass index
in 12 months or less 3of5 - Abnomal biochemistry:

(or BMI <20 kg/m?) 'L’Em&féﬁnﬁmw
= Anemia (Hb =12 g/dL)
= Low serum albumin (<3.2 g/dL)
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Schols et al. AJRCCM 1995;152;1268-74
= Patients 233, VEMS 35 = 5%

= Durée 8 semaines, réhabilitation

= [ntervention, 3 bras avec exercice en e
= exercice + éducation
= exercice + éducation + SNO + placebo
= exercice + éducation + SNO + anabolisant

= Resultats
= augmentation poids avec SNO
= augmentation masse non grasse et force maximale inspiratoire
avec anabolisant

31
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Schols et al. AJRCCM 1998:157:1791-7

MULTIVARIATE ANALYSIS OF PREDICTORS OF MORTALITY:

PROSPECTIVE STUDY

Variables RR 95% CI p Value
Change in weight Linear” 0.996 0.992-0.999 0.01
Change in Pipax Linear 0.990 0.976-1.004 NS
Treatment P versus A 0.753 0.447-1.267 NS
N versus A 0.872 0.530-1.432 NS
BMI Linear 0.868 0.803-0.939 < 0.001
FEV, Linear 0.983 0.962-1.003 NS
IvC Linear 0.995 0.982-1.008 NS
Pag, Linear 0.877 0.751-1.024 NS
Pacoz Linear 0.977 0.707-1.352 NS
Age, yr Linear 1.056 1.022-1.090 < 0.00T1

Definition of abbreviation: Pi,,, = maximal static inspiratory pressure. For other defini-

tions, see Tables 1 and 2.

* Entered as time-dependent covariate.

Proportion surviving

1,0

0,0

weight gain

12

24 36 48

Months of follow-up
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Casaburi et al. Am J Crit Care Med 2004;170;870-&7 male patients with

35
30
£33
£0 -

13
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%A 1RM Leg Press

A Leg Press
Repetitions to Fatigue

10

5 -

g
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— ‘
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Placebo Testosterone Placeho Testosterone

No Training strength Training

COPD, mean FEV, =
40% randomized,
double blind, controlled
4 groups, resistance
exercise, 100 mg
testosterone IM/week,
10 weeks
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Brokhuizen et al. Thorax 2003:124:1733-42

fat

100

(5n]
=

Cw
=

=9
=

Peak work load (W)

20

B Boscline
[] & weeks
0=0.009
o, 001
| p<0.001

PUFA

Placebe

80 COPD, 8 weeks rehabilitation plus

oral nutritional supplement
(Respifor®)

Double blind, controlled design: oral
n-3 PUFA, 9 g/day during 8 weeks
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IRADZ2, Pison, Cano et al. Thorax 2011:66:953-60

= Patients 60, 66,6 = 9.6 ans, IMC 21,5 + 3,8
62,651 96 ans,IMC214 *+ 40

= Duration 12 semaines, 12 mois de suivis

= [ntervention - Education + Exercice + ONS + testosterone
orale
- Education
= Résultats

= 3 mois: augmentation poids, masse non grasse, force
quadriceps, hémoglobine, endurance, W,.,, QdV chez les
femmes

- 15 mois : melilleure survie en per-protocole

35



AGIR

IRADZ2, Pison, Cano et al. Thorax 2011:66:953-60

— — -FFMI | _ _
oM | BMI & FFMI i P .ax ©n bicycle with oxygen
23 — - 19 44 —
- = 0.004 u
A P B D -
22 | —18
] L B 40
29 | —17 38 -
kg/m° B W
__]' 36
20+ e == 16
____ 34
1 L= p=0.01 B p < 0.001
19 15 32
0 90 0 90
day dav
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IRADZ2, Pison, Cano et al. Thorax 2011:66:953-60

=
=
& - L
. o
o
=
00 -
=
Intention-to-treat analysis
Logrank : p=0.15 Control Rehab
| | ] ] | | ] ]
0 3 6 8 12 15
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IRADZ2, Pison, Cano et al. Thorax 2011:66:953-60
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Budweiser et al. Respir Care 2006;51:126-32

Change in Body-Mass Index (%)

30 -
25 -
20
15

10

[C] 6 months
B 12 months

All

ILLT’TJT

<20 20-24.9 25—-29.9 >3
Body Mass index (kg/m?)

39



AGIR

— avant XlII-2001, n =68
apres Xll-2001, n =134

Mucoviscidoses, n =54

— avant XlI-2001, n =15
— apres Xll-2001, n =39
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Multimodal Intervention e e

Lifelong Learning Programme

INTERCOM. van Wetering et al. J Am Med Dir Assoc 2010;11:179-187

Patients 102, 669 yrs, FEV, 58+17 %, BMI 26.1+4.4
97, 67x9 yrs, FEV, 6015 %, BMI 27.3+4.7
Wmax < 70%, 20% depleted

Duration 2 years

Intervention 4 months home multimodal intervention,
20 maintenance care
versus usual care
Results
* 4 months: better FFM, QoL, Wmax, endurance, MRC dyspnea
score, hand grip, 6MWD
o 2 years : better QoL, MRC score, endurance, 6MWD
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Multimodal Intervention

Education and Culture DG
Lifelong Learning Programme

INTERCOM. van Wetering et al. J Am Med Dir Assoc 2010;11:179-187

INTERCOM muscle wasted

Usual Care muscle non-wasted
Usual Care muscle wasted

Change from baseline in MWD (m)

-100
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Conclusions .ol

Lifelong Learning Programme

http://www.espen.org/component/payplans/plan/subscribe

Evaluation multimodale nécessaire

Intervention multimodale, si possible precoce

= améliore les résultats cliniques

= est efficace a la fois aux stades avances et precoces de la
maladie

= mais nécessite d'étre personnalisée selon les attentes du
patient

ROle de la prise en charge a domicile - Coordination

Perspectives, alicaments omega-3, vitD, modulation
épigénétiques

Prévention du tabagisme a I'Ecole Primaire 43
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