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Sarcopenia




El musculo humano: el drgano olvidado

600 musculos en el cuerpo humano

* Musculo esquelético: 40-45% de la masa
corporal total

* 55% de este musculo esta en las piernas

* 50% de las proteinas del cuerpo estan en los
musculos

» movilidad
» regulacion del metabolismo proteico

» regulacion endocrina

Frontera WR et al. In: Physical Medicine&Rehabilitation. DeLisa JA (ed). LWW 2005
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Sarcopenia: primeros pasos
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“No decline with age is as dramatic or
potentially more significant than the decline in
lean body mass. In fact, there may be no single

feature of age-related decline more striking
than the decline in lean body mass in affecting
ambulation, mobility, energy intake, overall
nutrient intake and status, independence and
breathing.”

“| suggested that if this phenomenon were to
be taken seriously, we had to give it a hame. |
proposed that the name for this phenomenon
should be derived from the Greek.”
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Sarcopenia: revised European consensus
on definition and diagnosis
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Concepto de sarcopenia

* La sarcopenia es una enfermedad progresiva y generalizada del musculo
esquelético que se asocia con un aumento del riesgo de sufrir
consecuencias adversas como fracturas, incapacidad fisica y mortalidad.

Insuficiencia muscular

Available online at Elsevier Masson France

ScienceDirect EM|consulte

www.sciencedirect.com www.em-consulte.com/en

Editorial

Sarcopenia, the last organ insufficiency




Definicion operativa de sarcopenia

BAJA FUERZA + BACJAALII\S'XIS)A/ + BAJO RENDIMIENTO
MUSCULAR MUSCULAR FISICO

SARCOPENIA SARCOPENIA
PROBABLE CIERTA




SARC-For
clinical

hasallq No sarcopenia;

suspicion rescreen later

POSITIVE
OR PRESENT

Grip strength,
Chair stand test rescreen later

In clinical practice,
this is enough to
trigger assessment of
causes and start

intervention

Sarcopenia
probable*

Muscle qu_antlty NORMAL
or quality
DXA; BIA, CT, MRI

Sarcopenia
confirmed

Physical

Performance
Gait speed, SPPB,
TUG, 400m walk

Sarcopenia
severe

Figure 1. Sarcopenia: EWGSOP2 algorithm for case-finding,
making a diagnosis and quantifying severity in practice. The
steps of the pathway are represented as Find-Assess-Confirm-
Severity or F-A-C-S. "Consider other reasons for low muscle
strength (e.g. depression, sroke, balance disorders, peripheral
vascular disorders).



Puntos de corte

en hombres R TEES
Puntos de corte EWGSOP2 para definir la baja fuerza muscular
<27 kg <16kg  Dodds, 2014(26]

Levantarse de la silla >15 sec for 5 rises Cesari, 2009[67]
Puntos de corte EWGSOP2 para definir la baja masa muscular

<20 kg <15 kg Studenski,
2014[3]

ASM/height? < 7.0 kg/m? < 5.5 kg/m? Gould, 2014[125]




Puntos de corte

Test Puntos de corte en Puntos de corte en Referencias
hombres mujeres

Puntos de corte EWGSOP2 para definir el bajo rendimiento fisico

Velocidad de marcha <0.8m/s

SPPB < 8 puntos

>20s
400m walk test No completarlo o tardar =2 6 min en hacerlo

Cruz-Jentoft, 2010[1]
Studenski, 2011[84]
Pavasini, 2016[90]

Guralnik, 1995[126]
Bischoff, 2003[127]
Newman, 2006[128]



Sarcopenia aguda y cronica

* Sarcopenia aguda: menos de 6 meses
» Normalmente asociada a enfermedad o lesién aguda

* Sarcopenia cronica: dura = 6 meses. ,
» Asociada a enfermedades crénicas o progreswas \V

* Importancia de medir |la sarcopenia alo Iiﬁw &I tlempo

* Puede facilitar la intervencion prec&



Categorias de la sarcopenia

Envejecimiento ° Zi;célida muscular relacionada con la

e |Inflamacion (cancer, enfermedad

avanzada de 6rgano)
Enfermedad o Artrosis
e Enfermedades neuroldgicas
Inactividad e Conducta sedentaria

e |ncapacidad fisica

e Desnutricion o malabsorcion

Malnutricion e Anorexia por farmacos
e Obesidad
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Sarcopenia #
Low muscle mass

Sarcopenia # Low muscle mass
|

v v

Sarcopenia Low muscle mass

' !
i ’ﬂl 4 41

Acute/chronic disease
and/or
Low protein/energy intake

iy

Causes Causes

Complex geriatric

syndrome |
i '
i ' " Systemic
Dysfunction Functional % .
y organ | organ Dysfunction
i [ T ..
Outcomes Functional = i Clinical
outcomes @ L outcomes Outcomes
@ g0 4
| I |
\4 Low \%
muscle ‘
—> mass «
I Assessment
Assessment Low
muscle
function

Cruz-Jentoft AJ, Gonzalez MC, Prado CM. Sarcopenia # Low Muscle Mass. Eur Geriatr Med. 2023;14(2):225-228.



La masa muscular en |la

encrucijada

e

SARCOPENIA
(EWGSOP2)

CONSEQUENCE OF

REDUCED MUSCLE
FUNCTION

METABOLIC REGULATION &

SERIOUS DISEASE

BODY COMPOSITION

REDUCED PHYSICAL

MALNUTRITION PERFORMANCE CACHEXIA
(GLIM) (Evans / ESPEN)

WEIGHT LOSS WEIGHT LOSS / LOW BMI

DECREASED MUSCLE STRENGTH
LOW BODY MASS INDEX (BMI)

LOW MUSCLE MASS FATIGUE

REDUCED FOOD INTAKE
ANOREXIA

DISEASE BURDEN/INFLAMMATION ABNORMAL BIOCHEMISTRY (CRP, HB, albumin)

Sayer AA, Cruz-Jentoft A. Sarcopenia definition, diagnosis and treatment: consensus is growing. Age Ageing. 2022 Oct 6;51(10):afac220.



Obesidad sarcopénica: un problema diferente

Clinical Nutrition 41 (2022) 990-1000
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High BMI or WC High risk of sarcopenia
Based on ethnic cut-off points Based on surrogate parameters
= Clinical symptoms

Definicién ESPEN / EASO o [ s

)
[ Y 4 [ ] '[
de obesidad sarco penica T
l‘g’ Yes _
Step1
Altered skeletal muscle function
Based on strength parameters
= Handgrip strength
or chair stand test
2-step diagnosis —
\g’ Yes _
Step 2
Altered body composition
Increased FM (FM %) and reduced muscle mass
+ Muscle mass can be assessed as ALM/W by
DXA or as SMM/W by BIA
l&' Yes |
B Presence of complications resulting from high FM and reduced
muscle mass?
Presence of at least one
_ complication attributable
Staging Mo complications %’ to sarcopenic obesity
? (e.g. metabolic diseases,

Donini LM, et al. Definition and diagnostic criteria for sarcopenic obesity: ESPEN functional disabilities, o
and EASO consensus statement. Clin Nutr. 2022 Apr;41(4):990-1000. cardiovascular or

. L o . respiratory diseases)
Prado CM et al. Sarcopenic obesity in older adults: a clinical overview. Nat Rev

Endocrinol (2024).

Stage 1 Stage 2



The GLIS

initiative .. ..

AGING

Geriatrics
AG S Healthcare ®
IN MOT’O N Professionals

Advancing Research and Treatment of Sarcopenia Leading Change. Improving Care for Older Adults.

EASO EPQM§d Socity gkeo ‘ Eugngagmﬂmm Nutrition and Metabolis

Fostering geriatric medicine across Europe

Australian and New Zealand Society
for Sarcopenia and Frailty Research

Founded 1950

International Conference onm
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Definicion conceptual de sarcopenia
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Kirk B et al. The Conceptual Definition of Sarcopenia: Delphi Consensus from the Global Leadership Initiative in Sarcopenia (GLIS). Age Ageing. 2024;53(3):afae052.



Definicidn conceptual GLIS de sarcopenia

Myofibril

2

Blood vessels Endomysium  Blood capillary

Enfermedad generalizada del Su prevalencia Es potencialmente No hubo acuerdo
musculo esquelético aumenta con la edad reversible en definir la gravedad

Kirk B et al. The Conceptual Definition of Sarcopenia: Delphi Consensus from the Global Leadership Initiative in Sarcopenia (GLIS). Age Ageing. 2024;53(3):afae052.



Componentes de |la sarcopenia

Fuerza muscular Fuerza
especifica muscular

Masa muscular

Kirk B et al. The Conceptual Definition of Sarcopenia: Delphi Consensus from the Global Leadership Initiative in Sarcopenia (GLIS). Age Ageing. 2024;53(3):afae052.



Definicion conceptual GLIS de sarcopenia

Consecuencias de |la sarcopenia:
Deterioro del rendimiento fisico (physical performance)
Limitaciones de movilidad (caminar, transferencias)
Caidas y fracturas
Incapacidad de realizar AVD basicas o instrumentales
Hospitalizaciones, ingresos en residencias
Mala calidad de vida
Mortalidad

Kirk B et al. The Conceptual Definition of Sarcopenia: Delphi Consensus from the Global Leadership Initiative in Sarcopenia (GLIS). Age Ageing. 2024;53(3):afae052.



Definicion conceptual GLIS de sarcopenia: resumen

Outcome of Sarcopenia

General Aspects of Sarcopenia

B Impaired physical performance

M Disease of skeletal muscle Muscle B Mobility limitations
| ith strength

ncrease with age . (walking, transfer chair or bed)
B Potentially reversible Sarcopenia ibalinati ieci

y B Falls, fractures, hospitalizations, admissions to

B Definition does not depend on age, setting of nursing homes

care, or clinical condition B [Inability to perform instrumental and basic ADLs
B |s the same for clinical practice and research Muscle-specific strength o

Poor quality of life
B Mortality

(muscle strength/ muscle size)

Kirk B et al. The Conceptual Definition of Sarcopenia: Delphi Consensus from the Global Leadership Initiative in Sarcopenia (GLIS). Age Ageing. 2024;53(3):afae052.



GLIS: préximos pasos

O
e
Q.
Q
O
-
O
O
A
e
O

= 31 masa muscular

GT fuerza
muscular Definicién operativa de

sarcopenia
= GT consecuencias Soporte de la OMS (ICD)

Kirk B et al. The Conceptual Definition of Sarcopenia: Delphi Consensus from the Global Leadership Initiative in Sarcopenia (GLIS). Age Ageing. 2024;53(3):afae052.



Tratamiento de la sarcopenia

éIntervencion
nutricional?

Ejercicio fisico

1+1=3



El estudio SPRINTT
() (=)

ECA, intervencion multicomponente vs educacion sobre
envejecimiento sano, hasta 36 meses

16 centros en 11 paises europeos

1519 hombre y mujeres en la comunidad con 70+ anos, fragilidad
fisica y sarcopenia (SPPB 3 a 9)
Intervencién multicomponente: ejercicio de intensidad moderada 2 i
veces a la semana en el centro y hasta 4 a la semana en casa +
consejo nutricional personalizado

Variable primaria: discapacidad para la movilidad (incapacidad de
caminar independientemente 400 m en <15 minutos).




No with event/No in group (%)

Study Multicomponent Lifestyle Hazard ratio Hazard ratio Interaction
S P R | N TT intervention education (952 CI) (9522 ClI) P value
Owverall 283/605 (46.8) 316/600 (52.7) == 0.781(0.67t00.92)
Sex i
Men 88/171(51.5) 97/175(554) —i-#— 0.87(0.65t01.17) 0.38
Women 195/434 (44.9) 219/425(51.5) —*l;'— 0.7500.61t00.97)
Race or ethnicity i
510, — l White 253/535 (47.3)  290/526 (55.1) —+- 0.75(0.63t00.90) 0.30
E \ Other 1/7(14.3) 4/8 (50.0) + 0.23(0.03t02.13)
“ﬂ_-* 0.8 | Age (years)
g <80 115/318 (36.2) 154/336 (45.8) —#— 0.75(0.59t00.96) 0.94
E 0.6 =80 168/287 (58.5) 162/264 (61.4) —1;"— 0.76(0.61t0 0.95)
% ] History of CVD |
O No 54/162(33.3) 80/177(45.2) —+—— 0.62(0.44t00.89) 0.15
'E 0.4 ' Yes 229/443 (51.7) 236/423 (55.8) —;“l*— 0.84(0.69to 1.01)
E History of diabetes :
i 0.2 . MNo 216/474 (45.6) 236/461 (51.2) - 0.82(0.68t00.99) 0.40
E Yes 67/131(51.1) 80/139(57.6) —*l"'— 0.70(0.50t0 0.97)
S 0 / | Gait speed (m/s)
0 3 <0.8 226/450 (50.2) 248/444 (55.9) —-= 0.79(0.66t00.95) 0.96
=0.8 57/155(36.8) 68/156(43.6) —_—— 0.78(0.54t01.12)
Mna at rick 0.4 1 2

Fig 3 | Prespecified subgroup analyses in participants with baseline short physical
performance battery (SPPB) score of 3-7. CVD=cardiovascular disease; Cl=confidence
interval

Bernabei R, et al; SPRINTT consortium. Multicomponent intervention to prevent mobility disability in frail older adults: randomised controlled trial
(SPRINTT project). BMJ. 2022 May 11;377:e068788.



Fragilidad




“...he llegado a la certeza de que, por la edad avanzada, ya
no tengo fuerzas para ejercer adecuadamente el
ministerio petrino.”

“...es necesario también el vigor tanto del cuerpo como
del espiritu, vigor que, en los ultimos meses, ha
disminuido en mi de tal forma que he de reconocer mi
incapacidad para ejercer bien el ministerio que me fue
encomendado..”




Concepto de fragilidad

“No nos hacemos mas fuertes con el paso de los anos.
La acumulacion de penas y sufrimientos va mermando
nuestra capacidad de soportar el dolor, y como el
padecimiento y la tristeza son inevitables, incluso un
pequeno reves en la edad tardia puede repercutir con

la misma fuerza que una gran tragedia cuando éramos SUNS ET
jovenes.” PARK

A NOVEL

Paul Auster 2010 PAUL
Sunset Park AU S T E R




e Sindrome biolégico de disminucidon de las reservas y la resistencia a los
estresores, consecuencia de la acumulacion de deterioros en multiples
sistemas fisiologicos, que causa vulnerabilidad a resultados adversos.

e Distingue fragilidad de discapacidad.

Fried LP, Tangen CM, Walston J, et al. Frailty in older adults: evidence for a phenotype. J Gerontol A Biol Sci Med Sci. 2001;56:M146-156.



La fragilidad predice resultados negativos

Discapacidad

Aumento de

Mortalidad L
costes sanitarios

Fragilidad

Ingreso en
residencia

Ingresos Numero de
hospitalarios farmacos




Curso de la fragilidad

Reserva fisiologica

Tiempo

Disponible

Usada

Muerte




Fenotipo de la fragilidad fisica

Pérdida de peso no intencionada
Agotamiento rapido

Debilidad

Velocidad de marcha lenta

Bajo nivel de actividad fisica

Robust: no criteria present
Pre-frailty: 1-2 criteria present

Frailty 2 3 criteria present

Fried LP, Tangen CM, Walston J, et al. Frailty in older adults: evidence for a phenotype. J Gerontol A Biol Sci Med Sci. 2001;56:M146-156.



e Tasa de déficits en un numero finito de
variables binarias (al menos 20)

* 0al

No of cases

* Mas de 0,7 suele ser incompatible con la vida

* Se puede construir de muchas maneras, incluso > o R e——e——
con bases de datOS Proportion of deficits, q

Figure 2
The distribution of the frailty index at chronological age 77

suggests varying levels of fitness and frailty, even in those
with no cognitive impairment.

Mitnitski AB, Graham JE, Mogilner AJ, Rockwood K. Frailty, fitness and late-life mortality in relation to chronological and biological age. BMC Geriatr. 2002 Feb 27;2:1.
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Clinical Frailty Scale

1 Very Fit - People who are robust, active,
energetic and motivated. These people
commonly exercise regularly. They are
among the fittest for their age.

2 Well - People who have no active disease
symptoms but are less fit than category 1.
Often, they exercise or are very active
occasionally, e.g. seasonally.

3 Managing Well - People whose medical
problems are well controlled, but are not
regularly active beyond routine walking.

4 Vulnerable - While not dependent on
others for daily help, often symptoms limit
activities. A common complaint is being

“slowed up’, and/or being tired during the day.

5 Mildly Frail - These people often have
more evident slowing, and need help in high
order IADLs (finances, transportation, heavy
housework, medications). Typically, mild
frailty progressively impairs shopping and
walking outside alone, meal preparation and
housework.

6 Moderately Frail - People need help with

all outside activities and with keeping house.

Inside, they often have problems with stairs
and need help with bathing and might need
minimal assistance (cuing, standby) with
dressing.

7 Severely Frail - Completely dependent
for personal care, from whatever cause
(physical or cognitive). Even so, they seem
stable and not at high risk of dying (within
~ 6 months).

8 Very Severely Frail - Completely
dependent, approaching the end of life.
Typically, they could not recover even
from a minor illness.

9 Terminally Ill - Approaching the end of
life. This category applies to people with a
life expectancy <6 months, who are not
otherwise evidently frail.

Scoring frailty in people with dementia

The degree of frailty corresponds to the degree of
dementia. Common symptoms in mild dementia
include forgetting the details of a recent event,
though still remembering the event itself, repeating
the same question/story and social withdrawal.

In moderate dementia, recent memory is very
impaired, even though they seemingly can remember
their past life events well. They can do personal care
with prompting.

In severe dementia, they cannot do personal care
without help.

Rockwood K, Song X, MacKnight C et a. A global clinical measure of fitness and frailty in elderly people. CMAJ. 2005 Aug 30;173(5):489-95.




Sarcopenia y fragilidad fisica

PHYSICAL
FUNCTION

FRAILTY

- Deficits accumulation

SARCOPEN'A - Fatigue
General frallty - Skeletal muscle loss IMPAIRMENT - Sedentary behaviour
|f'|[|L.|[|iI'IE| Eﬂgﬂi[iﬂl’l - Poor muscle quality - Weak muscle strength - Weight loss

- Cognitive impairment
- Social isolation

- Slow gait speed

and other domains
- Poor balance

Physical frallty

Figure 3: S5chematic diagram showing the diagnostic overlap between
sarcopenia and physical or general frailty

Cruz-Jentoft AJ, Sayer AA. Sarcopenia. Lancet 2019

Cesari M, Landi F, Vellas B, Bernabei R, Marzetti E. Sarcopenia and physical frailty: two sides of the same coin. Front Aging Neurosci. 2014;6:192.
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Recommendations for managing declines in intrinsic capacity in older people

Improve musculoskeletal function, mobility and
vitality

1. Multimodal exercise, including progressive strength resistance training
and other exercise components (balance, flexibality and aerabic training) should be
recormmended for older people with declining physical capacity, measured by gait
speed, grip strength and other physical performance measures

2. Oral supplemental nutrition with dietary adwvice should be recommended far
older people affected by undernutrition

Lass of muscle mass and strength, reduced flexibility, and problems with balance can
all imipair mobality. Nutritional status can ako be affected negatively by physialogical
changes that can accompany ageing, in turn with an impact on witality and mability.
Interventions that improve nutrition and encourage physical exercise, when integrated
inta care plans and delivered together, can dow, stop or reverse declines in intrinsic
capacity.

Maintain sensory capacity

3. Older people should receve routine screening for visual impairment in the
primary care setting, and timely provision of comprehensive eye care

4. Screening followed by provision of hearing aids should be offered to older
people for imely identification and management of hearning lass

Ageing & often associated with loss of hearing and/or vision that himits moblity, social
participation and engagement, and can increase the risk of falls. Sensory problems
could easily be addressed by simple and affordable strategies such as the prowvision of
corrective glasses and hearing aids, cataract surgery and environmental adaptations.
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Prevent severe cognitive impairment and promote
psychological well-being

5. Cognitive stimulation can be offered ta older people with cognitive impairment,
with ar without a formal diagnasis of dementia

6. Older adults who are expenencing depressive symptoms can be offered brief,
structured psychological interventions, in accordance with WHO mhGAP
intervention guidelines delivered by health care professionals with a good
understanding of mental health care for clder adults

Cognitive impairment and psychological difficulties very often accur together. They
impact on people’s abilities to manage daily Iife activities such as finances and
shopping and on their social functioning. Cognitve stimulation therapy, which s a
programme of differently themed activities, and brief psychological interventions, are
critical to preventing significant losses of mental capacity and preventing care-
dependency in alder age.

Manage age-associated conditions such as urinary
incontinence

7. Prompted voiding for the management of urinary incontinence can be offered
for older people with cognitive impairment

8. Pelvic floor muscle training, alone ar combined with bladder control strategies
and self-manitoring, should be recommended for alder wormen with wrinary
incontinence (urge, stress ar mixed)

Unnary incantinence — inveluntary lkeakage of unne — affects about a third of clder
people warldwide. The psychesacial implications of incontinence include loss of
self-esteemn, restricted socal and sexual activities, and depression. Pelvic floor muscde
training strengthens the muscles supporting the urethra and auvgments its closure, and
i5 effectve in managing urge leakage.
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- Prevent falls

9. Medication review and withdrawal (of unnecessary ar harmful medication) can
be recommended for alder people at rnisk of falls

10. Multimodal exercise (balance, strength, flexibility and functional training) should
be recommended for older people at risk of falls

11. Action on hazards - following a specialist’s assessment, home modifications ta
remove emarcnmental hazards that could cause falls should be recommended for
alder peaple at nsk of falls

12. Multifactorial interventions integrating assessment wath mdvidually tallored
interventions can be recommendad to reduce the nsk and incidence of falls among
alder people

Falls are the leading cause of hospitalization and injury-related death in older people.
Falls are due to a combination of environmental factors (loose rugs, clutter, poar
lighting, etc) and indriedual factors (organ-system abnormalities that affect postural
cantral). Exercse, physical therapy, home-hazard assessments and adaptations, and
withdrawal of psychotropic medications, where necessary, all reduce alder people™s risk
of falls.
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Su pport caregivers
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13. Psychological intervention, training and support should be offered to family
members and other infarmal caregivers of care-dependent alder peaple,
particularly but not exclusively when the need for care is complex and extensive
andfor there is significant caregiver strain

Caregivers of people with severe declines in imfrinsic capacity are at a higher nzk of
experencng psychological distress and depression themselves. Caregiving stress or
burden has a profound impact on the physical, emotional and economic status of
wiomen and other unpaid caregivers, A needs assessment and access to psychosocal

support and training should be offered to caregvers experiencing stress.
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