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Alterazioni Nutrizionali
nelle Malattie Cardiorespiratorie
sarcopenia

cachessia malnutrizione



"Sarcopenia is a term that denotes the
decline in muscle mass and strength that
occurs with healthy aging.”

Rosenberg, Am J Clin Nutr 1989

" Sarcopenia is part of normal aging
and does not require a disease to occur,
although it is accellerated by chronic diseases.”

Roubenoff et al, J Gerontol 2000
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AMERICA
DOCUMEN

An Official American Thoracic Society/European Respiratory Society
Statement: Update on Limb Muscle Dysfunction in Chronic Obstructive
Pulmonary Disease

Francois Maltais, Marc Decramer, Richard Casaburi, Esther Barreiro, Yan Burelle, Richard Debigaré,

P. N. Richard Dekhuijzen, Frits Franssen, Ghislaine Gayan-Ramirez, Joaquim Gea, Harry R. Gosker, Rik Gosselink,
Maurice Hayot, Sabah N. A. Hussain, Wim Janssens, Micheal |. Palkey, Josep Roca, Didier Saey, Annemie

M. W. J. Schols, Martijn A. Spruit, Michael Steiner, Tanja Taivassalo, Thierry Troosters, loannis Vogiatzis, and
Peter D. Wagner; on behalf of the ATS/ERS Ad Hoc Committee on Limb Muscle Dysfunction in COPD

Am J Respir Crit Care Med Vol 189, Iss 9, pp el5—e62, May 1, 2014

Limb muscle dysfunction is defined as the morphological

and functional changes that are seen in limb muscles in
patients with COPD

Update 1999 American Thoracic Society
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Thigh muscle cross sectional area

in COPD and control subjects
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Vastus lateralis biopsies of 15 COPD moderate-severe
weight-stable patients and healthy age -matched
controls
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Muscle biopsy
Proportion of type-I fibres % 43.4+12.6 19 4414 0***
Proportion of type-IIA fibres %  29.4+12.1 348+11.9
Proportion of type-I1IX fibres %  27.24+12.3 45 8+18.9%**
CSA of type-1IX fibres pmz 4248+1300  2566+1137+* .
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Vastus lateralis biopsies of COPD weight-stable patients

I Fybrosis I Fat infiltration
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muscle strength in patients with COPD
compared to normal subjects
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Body composition changes in COPD:
7 -years longitudinal data from
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the Health ABC Study
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Body composition changes in COPD:
7 -years longitudinal data from
the Health ABC Study
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Morphological and structural alterations
in limb muscles in COPD patients
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Muscle changes observed in COPD meets the criteria
of Sarcopenia

Age and Ageing 2010 39: 412—423 ©The Author 2010. Published by Oxford University Press on behalf of the British Geriatrics Sodiety.
doi: 10,109 3/ageing/afqgl34 This is an Open Access artide distributed under the terms of the Creative Commons Attribution
Published electronically 13 April 2010 MNon-Commerdal License (httpsfareativecommeons.orgflicenses’by-nd L5/),
which permits unrestricted non-commercial use, distnbution, and reproduction in

any medium, provided the orginal work is propery dted.

REPORT
Sarcopenia: European consensus on definition
and diagnosis

Report of the European Working Group on Sarcopenia in Older People
ALFONSO ). CRUZ-JENTOFT', JEAN PIERRE BAEYENS?, JURGEN M. BAUER?, YVES BOIRIE?,

TomMMy CEDERHOLM®, FRANCESCO LaNDI®, FINBARR C. MARTINT, JEAN-PIERRE MICHELS,

YVES ROLLAND?, STEPHANE M. SCHNEIDER'?, Evia TOPINKOVA ', MAURITS VANDEWOUDE'?,
MAURO ZAMBON!'?

Table |. Criteria for the diagnosis of sarcopenia

Diagnosis 1s based on documentation of cntenon 1 plus (criterion 2 or
criterion 3)
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m muscle mass

2. Low muscle strength

Assenza di perdita di peso

3. Low physical performance
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http://ageing.oxfordjournals.org/content/current

Prevalence of Sarcopenia according to
EWGSOP criteria by GOLD stage in
622 subjects with stable COPD

Jones SE et al, Thorax 2015
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Muscle wasting in heart failure: An overview™

Stephan von Haehling®-"-*, Lisa Steinbeck?, Wolfram Doehner 2,
Jochen Springer ™9, Stefan D. Anker ¢

The International Journal of Biochemistry & Cell Biology 45 (2013) 2257-2265

Our group recently studied the clinical effects of muscle wast-
ing in patients with HF as defined using the criteria of sarcopenia
(Fiilster et al.,, 2013), i.e. appendicular lean mass corrected for
height squared of 2 standard deviations or more below the mean
of young healthy persons. Patients were prospectively enrolled
as part of the Studies Investigating Co-morbidities Aggravating

Heart Failure (SICA-HF) (von Haehling et al., 2010). Of 200 patients
(mean age 66.94+10.4 years, New York Heart Association class
2.3 +0.5, left ventricular ejection fraction 38.9 +13.5, body mass
index 28.8+5.1), 39 (19.5%) fulfilled the criteria of muscle wast-
ing as assessed by DEXA scan. Patients with muscle wasting had
significantly lower values for handgrip and quadriceps strength,




Sarcopenia in patients with heart failure with preserved ejection fraction:
Impact on muscle strength, exercise capacity and quality of life

International Journal of Cardiology 222 (2016) 41-46
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Alterazioni Nutrizionali
nelle Malattie Cardiorespiratorie
sarcopenia
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Energy or Energy Protein Malnutrition

is present when insufficent energy or protein is available

to meet metabolic demands, may develop because ofpoor
dietary protein calorie intake, increased metabolic demands

Introito
energetico

Tessuto Adiposo
(Tr'iflicer'idi)
140.000

Dispendio

energetico

Tessuto Muscolare
(proteine)
24.000

Weight loss

With a decline in
Fat mass
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Visceral protein
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Prevalence of nutritional depletion in a large
out-patient population of patients with COPD

hMale Female

Black: BMI normal FFM depletion
White:BMI depletion and normal FFM
Dots : BMI and FFM depletion
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Respiratory Medicine (2006) 100, 1349-1355 healthy aging center
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Mini Nutritional Assessment
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Factors Leading to Sarcopenia
in COPD patients

American Thoracic Society (mod)

Disuse
Inflammation
Oxidative Stress- Smoking
Exacerbations
Corticosteroids
Malnutrition
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Bed rest and muscle mass-2

Healthy Young Healthy Adults Aging Inpatients
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Cigarette Smoke-induced Oxidative Stress
A Role in Chronic Obstructive Pulmonary Disease Skeletal Muscle Dysfunction

Esther Barreiro'2, Victor |. Peinado?3, Juan B. Galdiz*, Elisabet Ferrer?3, Judith Marin-Corrall,
Francisco Sanchez'?, Joaquim Gea'?, and Joan Albert BarberaZ3, on behalf of the ENIGMA in COPD Project

Oxidative stress is a
contributor to COPD
muscle dysfunction
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Quadriceps peak torque in patients with acute
exacerbations and after 90 days of follow-up

/

— Decrease in quadriceps
strenght by 5% after 5

/5 days of hospitalization

—a

50 =t

After 3 months only
partial recovery

—

———

| > 1

8 No exercise training 90

Time (days) M
7 A

J Appl Physiol 114: 1201-1299, 2013. healthy aging center
yaroned




Mechanisms leading to muscle dysfunction in acute exacerbations
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Steroid induced myopathy

Acute

-Proximal and distal muscle
weakness after 5-7 days of
high dose intravenous
treatment

-Recovery after treatment
cessation prolonged up to 6
months

gl

lla

u
%

Chronic

-Proximal muscle weakness after
long-term treatment with low
doses of oral corticosteroids

-prognostic negative factor on
survival in patiens with COPD

Atrophy of type II fibres
(IIx)
with less or no impact in
type I fibres
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Anorexia/loss of appetite

Patients with HF

Drug therapy
Metabolic disturbance
Hepatic congestion
Gastric compression

Increased Nutritional
requirements

|

Malnutrition

Limitation in food intake

Numerous hormone
(Leptin, ghrelin, insulin)
Fatigue/ short of breath
Depression/Psychological
discomfort
Dvysphagia/Difficulty in
swallowing

Increased resting energy
expenditure

Gut malabsorption

Gastrointestinal edema/
congestion

le—— Ageing
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Cachexia definition
Fearon KC et al Clin Nutr 2006

Complex syndrome combining:
-Weight loss (> 10%)
-Reduced food intake (< 1'500 Kcal /day)
-Systemic inflammation (CRP > 10 mg / 1)
+ Anorexia & Weakness

www thelancet.com/oncology Vol 12 May 2011

Normal

Precachexia | Cachexia | Refractory cachexia
i i Death
I I
Weight loss =5% | Weight loss =5% or i Variable degree of cachexia
Anorexia and i BMI =20 and weight loss =2% | Cancer disease both procatabolic
metabolic change | or sarcopenia and weight | and not responsive to anticancer
| loss=2% | treatment
i Often reduced foodintake/ | Low performance score
i systemic inflammation i =3 months expected survival Tany
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The number of persons in the United States with cachexia’

Mo. with Mo. needing
Disease disease Cachexia treatment
o
AIDS? Q00 OO0 35 315 000
Cancer | 368 000 a0 4 10 400
COPD 16 D00 Q00 20 3 200 000
Kidney failure 375 000 40 1 50 000
F.henmatoid arthritis 2 100 D0 10 210000
Heart failure 4 BOO Q00 20 Q60 000
MNursing home 1 &00 OO0 20 320 000

! The numbers are based on generally reported prevalences of disease
and literature estimations of unintentional weight loss in these conditions.

COPD, chronic obstructive pulmonary disease.
“ The values may be too high in the era of the use of highly active

antiretroviral therapy: some authors believe that 10% may be more appro-

priate.
@The American Journal of M/‘\_\

Morley, J. E etal,, 2006  CLINICAL NUTRITION healthy aging ceriter
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The wasting continuum in HF and COPD:
from sarcopenia to cachexia

. Mitochondrial dysfunction ’

HF -COPD

Muscle infiltration by fat
| and connective tissue

Sarcopenia

Muscle fibre transformation,
| denervation of fast type fibres |

ssa20.d Suia8y

' Myocyte apoptosis
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Myofibril degeneration via ubiquitin-

l / / proteasome pathway
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Low energy intake
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" Lipolysis \ \ \

Pro-inflammatory

il \ R \ cytokines

Anabolic/catabolic
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I Natriuretic peptides
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|
DEATH [ Insulin resistance I anorexia
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[ RV > LV dysfunction L Immobility/inactivity ]
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Overlap Cachexia, Starvation and sarcopenia

4 Malnutrizione
v Perdita di peso
FM

Sarcopenia

No perdita di peso
\ Egl\zno mg/dl | ¥ P p
FM stabile/aumentata
t Forza

Perfornance fisica

Modificata da: Thomas Clinical Nutrition 2007, M
ESPEN Initiative for Diagnostic Criteria for Undernutrition 2014 £ N
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An Official American Thoracic Society/European Respiratory Society
Statement: Update on Limb Muscle Dysfunction in Chronic Obstructive
Pulmonary Disease

Francois Maltais, Marc Decramer, Richard Casaburi, Esther Barreiro, Yan Burelle, Richard Debigaré,

P. N. Richard Dekhuijzen, Frits Franssen, Ghislaine Gayan-Ramirez, Joaquim Gea, Harry R. Gosker, Rik Gosselink,
Maurice Hayot, Sabah N. A. Hussain, Wim Janssens, Micheal |. Palkey, Josep Roca, Didier Saey, Annemie

M. W. J. Schols, Martijn A. Spruit, Michael Steiner, Tanja Taivassalo, Thierry Troosters, loannis Vogiatzis, and
Peter D. Wagner; on behalf of the ATS/ERS Ad Hoc Committee on Limb Muscle Dysfunction in COPD

Am J Respir Crit Care Med Vol 189, Iss 9, pp el5-e62, May 1, 2014

Limb muscle dysfunction is defined as the morphological
and functional changes that are seen in limb muscles in
patients with COPD

l

Limb muscle dysfunction is an important systemic
consequence of COPD, because of its impact on physical
activity, exercise tolerance, guality of life, and even

survival. “\
Y [T
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Relation between muscle mass and strength
and clinical outcomes in patients with COPD
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Sarcopenia
Treatment options in HF and COPD patients

Disuse
Inflammation
Smoking
Exacerbations

‘g Protein/Energy

Malnutrition e supplementation
Corticosteroids

Vitamin D deficency

Supplementation with exercise training
Neuromuscular stimulation L«\f\_
healthy aging center
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Nutritional supplementation for stable chronic obstructive

pulmonary disease (Review)

Nutritional supplementation vs placebo: final weight

Supplement Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.2.1 Undernourished
Deletter 1991 58.87 4064 18 568 3.81 17 11.9% 2.07 [-0.84, 4.96] =
Efthimiou 1988 488 N8 7481 6.1 7 2.3% 070 F9.01,1041] +
Fuenzalida 19490 601 6.01 5 7048 794 4 24% -10.38[19.78,-098) +Y—/
Lewis 1987 53.3  3.05 10 50 415 1M1 11.3% 3.30 (0,20, 6.40] s
Ofte 1989 7T N3 13 45 18.2 15 1.0% 270[12.10,17.650] + *
Rogers 1992 544 1004 15 545 6.2 12 48% 000F6.18,6.19]
Schols 1995 56.6 7.2 39 5452 7.6 25 9.3% 1.40[-2.34,5.14] I
Sugawara 2010 479 54 17 465 5.9 15 8.8% 1.40[-2.54,5.34] —
van Wetering 2010 642 86 16 663 5.3 14 6.4% 210715, 2.95] —
Weekes 2009 55.7  4.83 30 526 5 25 1289% 310046, 574 —_—
Whittaker 1990 528 84 [ 45 9.8 4 1.5% 7.80 [4.16,19.76] *
Subtotal (95% Cl) 176 149 72.6% 1.65 [0.14, 3.16] ‘-
Heterageneity Tau®=1.06 ChiF=12.06, di=10{(P=028) F=17%
Test for overall effect Z2=214 (P=0.03)
1.2.2 Nourished
Schols 19495 716 & 33 733 8 38 107% -1.70 [-4.97,1.57] S
Subtotal (95% CI) 33 338 10.7% -1.70 [-4.97, 1.57] "'-"
Heterogeneity: Mot applicable
Test for overall effect Z=1.02 (P=0.31)
1.2.3 Combined population of undernourished and nourished
Knowles 1988 57 478 13 6325 11 12 30% -B25[1442102) 4
Steiner 2003 68.03  9.97 25 6482 1032 35 6.2% 3.21[1.98, 8.40] ]
Sugawara 2012 521 83 17 546 473 14 7.4% -2 50 -7.04,2.04] —_—1t
Subtotal (95% CI) 55 61 16.7% -1.28 [-6.27, 3.72] e |
Heterogeneity Tau*=10.75; Chi*= 4 .53, df= 2(P=0.10), F= 56% C_OChrane
Test for overall effect Z=050(F=0.62) % L|bra ry
Total (95% CI) 264 248 100.0% 0.69 [-0.86, 2.24] ?
I L

Heterogeneity: Tau®= 3.04, Chi*= 2225 df=14 (P =007), F=37%
Test for averall effect 2= 088 (F=0.38)

Test for subgroup differences: Chi*= 411, df= 2 (F=013), F=51.4%

Il L

10 -5
Control bette

0 5 10
r Supplement better

LA
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Nutritional supplementation for stable chronic obstructive

pulmonary disease (Review)

Nutritional supplementation vs placebo: FFM

Supplement Control Std. Mean Difference Std. Mean Difference
Study or Subgroupe Std. Mean Difference SE Total Total Weight IV, Random, 95% CI I, Random, 95% Cl
1.8.1 Undernourished
Sugaweara 2010 (1) 02329 0.3713 17 15 1545% 0.83[0.11, 1.56]
Schols 1995 (2) 1.0495 0.2F34 34 240 17.94% 1.05 [0.51, 1.59] —
van Wetering 2010 (3 15066 04282 14 14 141% 1.51 [0.67, 2.34] —_—
Subtotal (95% CI) 71 54 AT7.5% 1.08 [0.70, 1.47] <5

Heterogeneity: Tau®=0.00; Chi*=1.45,df= 2 (P =048}, F=0%
Test for overall effect £=5.94 {F = 0.00001)

1.8.2 Adequately nourished

Schols 1995 02651 0238 a3 B 187% 027 [0.20,0.73] ™
Subtotal (95% CI) 33 3B 18.7% 0.27 [-0.20, 0.73] e

Heterogeneity: Mot applicable
Test for merall effect Z=111(F=0.27)

1.8.3 Comhined po pulation of undernourished and nourished patients

Steiner 2003 -0.3712 0.2642 24 35 181% -0.37 [-0.89, 0.15] -7
Sugawara 2012 (4) 0.3532 0.3641 17 14 157% 0.35[-0.36, 1.07] o
Subtotal (95% CI) 42 49 33.8% -0.05 [-0.76, 0.65] -

Heterogeneity: TauF=016; Chi*= 2489, df=1 {(P=011); F=61%
Testfor averall effect Z=0.15(F = 0.88)

Total (95% CI) 146 141 100.0% 057 [0.04, 1.09] L 2
Heterogeneity: Tau®= 0.33; Chi*= 2228, df=5(F = 00004}, F=T28% 12 =‘I g 1= é
Testfor merall effect Z=2.11 (F=0.03)

i ] Control better Supplement better
Testfor subgroup diferences: Chit=11.33, df= 2 (P=0.003), F=32.3%
(1) thIs 15 FFMI (Kgime)

(2) used bio-electrical resistance to measure FFM, data sent by author (DrSchols)

(3) this is FFMI (kaim)
(4) FFM, ki
Cochrane wa\_,

wo? Library healthy aging center
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Nutritional supplementation for stable chronic obstructive

pulmonary disease (Review)

Nutritional supplementation vs placebo: change in function

Experimental Comtrol Mean Difference Mean Difference
Study or Subgroup Mean Difference SC Total Total Weight I, Random, 95% C| IV, Random, 95% CI
1.13.1 6-minute walk test
Deletier 1991 (13 3688 87353 14 17 331% 3658 [19.45 53.71] &
Efthimioun 1938 {2 47 2334 [y oM 47.00([1.25,92.74| —
Sugaveara 2010 (2 5412 151764 17 13 200% 412 [24.37, 82.87] ——
Sugawrara 2012 (d) 108 3754965 17 14 0% 10500 [31.31, 178.69] —_—
war Wetering 2010 (&) A HE1Z5 16 14 308% 21.80[2.66, 40.34) il
Subtotal (95% Cl) 5 65 100.0% 39.96 [?22.66, 57_26] *

Heterogeneity: Taw® = 199.28; Chi®= 730, df= 4 (F=0.12); F= 45%
Testfor overall effect: £= 453 (P =0.00001)

1.13.2 12-minute walk test

Ote 1989 -1103 799521 13 15  501% -130.30 [-267.00, 26.40] =
Fogers 19392 130.49 803839 14 12 498% 130,49 [-2F.06, 256.04] |
Subtotal (95% Cl) 23 27 1000% -0.04 [255.61, 255.53] —e—

Heterogeneity: Taw® = 2757876, ChiT=5.28 df=1 (P =0.03; F= 81%
Testtar ovarall effect £= 0.00 (F =1.000

1.13.3 Incremental shuttle walk test
Steiner 2003 (6) 1.4 T3aTIY 42 43 1000%  17.40[-126.41, 161.21] l
Subtotal (95% CI) 42 43 1000% 174012641, 161.21]

Heteroneneity: Mot applicable

Testfor ovaralleffect Z2=024 (P =081

] 1 ] ]
200 -100 0 100 200
. . Favours control  Favours experimenta
Testfor subgroup differences: Chif=019, df=2 (F= 091} F= 0%

(%) Cochrane Lw )
5o Library healthy aging ceniter
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