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Fatima M. et al., Therapeutic Advances in Musculoskeletal Disease, 2019.



SARCOPENIA



Figure 1. Body composition changes with aging
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Muscle mass was measured using urinary creatinine output. Fat, and
non-muscle fat-free mass (FFM) were measured using dual X-ray
absorptiometry (DEXA). All values are expressed as a percentage of
total body mass. Data are adapted from Balagopal et al. [7].

Short and Nair, Curr Opin Clin Nutr Metab Care, 2000.



Linea de Tiempo — Sarcopenia

Rosemberg define
el término de
Sarcopenia

(Rosemberg, 1989)

1994

1st Sarcopenia
Workshop por el
National Institute
on Aging en
Septiembre 1994

(Holloszy, 1995)

Definiciény Dg
Sarcopenia -
EWGSOP

(Cruz-Jentoft et al.,

2010)

2019
Reconocida como Revisién
una enfermedad Definicién v D
en décima Sarcopenig- ’
Revision de la CIE- EWGSOP

10 en el ano 2016

(Cruz-Jentoft et

(Anker et al., 2016) al. 2019)

“‘Syndrome characterized by progressive and generalized
loss of skeletal muscle mass and strength with a risk of
adverse outcomes such as physical disability, poor quality of
life and death”




Aglng » Age-associated muscle loss

+ Inflammatory conditions (e.g., organ failure,

Disease o)

» Neurological disorders

» Sedentary behavior (e.g., limited mobility

Inactivity or bedrest)
* Physical inactivity

» Under-nutrition or malabsorption
Malnutrition « Medication-related anorexia
» Over-nutrition/obesity

Figure 4. T'actors that cause and worsen muscle quantity and
quality, sarcopenta, are categorised as primary (ageing) and second-
ary (disease, inactivity, and poor nutrition). Because a wide range
of factors contribute to sarcopenia development, numerous muscle
changes seem possible when these multiple factors interact.

Liguori et al., Clinical Interventions in Aging, 2018.



ORIGINAL RESEARCH

PREVALENCE OF SARCOPENIA IN COMMUNITY-DWELLING
CHILEAN ELDERS ACCORDING TO AN ADAPTED VERSION
OF THE EUROPEAN WORKING GROUP ON SARCOPENIA
IN OLDER PEOPLE (EWGSOP) CRITERIA
L.LERA! C. ALBALA! H SANCHEZ! B. ANGEL', M.J. HORMAZABAL!

C. MARQUEZ! P. ARROYO*

Table 3
Classification by stages of sarcopenia and gender

Men (n=319) Women (n=687) Total (n=1006)

% (95%CI) % (95%CI) % (95%CI)
Non-sarcopenia 80.6(758-84.8) 81.1(779-839) |809(78.3-83.3)
Normal 739 (68.6-78.7) 747 (71.2-779) 745 (71.6-77.1)

Pre-sarcopenia 6.6 (4.1-99) 6.4 (4.7-8.3) 6.5(5.0-8.2)
Sarcopenia 194 (152-242) 189 (16.1-22.1) 1 19.1(16.7-21.7)
Sarcopenia 160 (12.1-20.5) 17.3(14.6-204) 16.9 (14.6-194)

Severe sarcopenia 34(1.7-6.1) 1.6 (0.8-2.8) 22(14-33)

Pearson's Chi2 test: Sarcopenia levels vs gender: p=>0.1



IMPLICANCIAS L
. Disminucion de 2
CLINICAS movilidad veces mayor

1,3-2,5
veces mayor

3,8
veces mayor

SARCOPENIA Limitacion funcional

Aumento de 2-4
discapacidad veces mayor

1,6-1,9
veces mayor

Visser & Schaap, 2011, Tessier & Chevalier, 2018; Cruz-Jentoft et al., 2019,



RELACION OSTEOPOROSIS
Y SARCOPENIA



Osteoporosis
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Fig.1 A conceptual overview of the lifestyle and environmental factors (outer ring) as well as inherent contributors (inner ring) that increase the

risk of osteoporosis and sarcopenia. Created with BioRender.com

Smith et al.

, Calcified Tissue International

, 2024.



Journal of Clinical Densitomerry: Assessment of Skeletal Health, vol. 12, no. 4, 413—416, 2009
© Copyright 2009 by The International Society for Clinical Densitometry

Beyond FRAX": It’s Time to Consider ““Sarco-Osteopenia”

Neil Binkley™ and Bjoern Buehring

University of Wisconsin-Madison Osteoporosis Clinical Center and Research Program, Madison, WI, USA

Age-related Loss Age-related Loss
of Bone Mass of Muscle Mass

Quality & Strength Quality & Strength

v v

e

4 Osteopenia/ \
( Osteoporosis Sarcopema/;
\\\\\ . — —_’_/‘
Falls &
Fractures
with Attendant

Morbidity, Reduced
Quality of Life
and Mortality



29,3

25 23,2

196 194 195
20

0
/0 148
15

9,7
10

Osteoporosis Sarcopenia Osteosarcopenia

OMen Bwomen BTotal

C Osteoporosis Sarcopenia

| O

M sarcopenia M No Sarcopenia Ml Osteoporosis Ml No Osteporosis

Fig. 1. Epidemiology of osteosarcopenia. (A) Prevalence of sarcopenia, osteoporosis, and osteosarcopenia. (B) Prevalence of osteosarcopenia, sarcopenia-osteopenia, and sarcopenia-
osteoporosis by age groups. (C) Prevalence of sarcopenia among osteoporotic patients and prevalence of osteoporosis among sarcopenic patients. (D) Proportion of sarcopenia-
osteoporosis and sarcopenia-osteopenia among osteosarcopenic patients by sex groups.

Salech F. et al., JAMDA, 2020.
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Fig. 3 Higher prevalence of falls and fractures in osteosarcopenic
subjects. The figure compares the mean (£SD) number of selfaeported
falls (past 6 months) (a) and fractures (last 5 years) (b) amongst the
participants of the Nepean Osteoporosis and Frailty Study, The
osteosarcopenic (OSP) group showed the higher self-reported
prevalence of falls and fractures as compared with the other groups. SR
sarcopenic, OF osteopenic/osteoporotic. As expected, falls were more
prevalent in the SP group as compared with the OP and normal groups.
Fractures were more prevalent in the OP group as compared with the
normal and SP groups. *p < 0.01, *p < 0.01 vs. normal (fallers with no
SP/no OP). Adapted from Huo ct al. [58]

Hirschfeld H.P. et al., Osteoporos Int, 2017.



ESTRATEGIAS PREVENTIVAS



Recomendaciones

™
II

Resistance exercise | Balance exercise
2-3 times/week o 2-3 times/week
I |
1 ] | ] 1
Vitamin D deficient Protein intake Calcium Creatine
1000 IU/day 21.2 g/kg/day 500-600 mg/day 3-5 g/day

T Muscle mass, strength & balance T Bone mass & strength
l Risk of falls l Risk of fractures

Kirk B. et al., J Cachexia Sarcopenia Muscle, 2020.



Ejercicio Fisico

* Ejercicio Aerdbico.

* Ejercicio de Fuerza/Resistencia.

* Ejercicio Concurrente/Combinado.
* Ejercicio Multicomponente.

Beckwée et al., J Nutr Health Aging. 2019; Karlsen et al., Med Sci Sports Exerc. 2020;
Moore et al., Physiotherapy. 2020; Nascimento et al., Free Radic Biol Med., 2019.
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CONCURSO 2018
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EFECTOS DEL ENTRENAMIENTO INTERVALICO DE ALTA INTENSIDAD SOBRE LA MASA MUSCULAR E IL-6
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PERSONA
JOVEN MAYOR

Grip strength 1-RM (Kg) 1% -3%

Leg strength 1-RM (kg) 6 % 11 %

TUG (sec) 3% -11 %
SPPB (points) 0% 6 %

t Leg lean mass (g) 2 % 2 %

VO, max 26 % 40 %
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Highlights
+ Aging produces morphofunctional and physiological changes.

» HIIT suggestsitis beneficial as 2 comprehensive strategy for a2ging.

o HIIT has morvhofunctional and phvsiological benefits in voung and



J Appl Physiol 106: 1611-1617, 2009.
First published February 26, 2009: doi:10.1152/japplphysiol.91587.2008.

Improvements in whole muscle and myocellular function are limited
with high-intensity resistance training in octogenarian women

Ulrika Raue, Dustin Slivka. Kiril Minchev, and Scott Trappe
Human Performance Laboratory, Ball State University. Muncie, Indiana
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Fig. |. Whole thigh muscle adaptations to 12 wk of high-intensity progressive
resistance training in young (21-yr-old) and older (85-yr-old) women. Top:
thigh cross-sectional area (CSA) before (Pre) and after (Post) 12 wk of
training. Bottom: |-repetition maximum (I-RM) strength of knee extensors
before and after 12 wk of training. *P << 0.05 vs. Pre. *P < 0.05 vs. young
at Pre.
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Masa muscular esquelética
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Los resultados estan presentados como mediatDS. OLDER 65-75: mujeres y hombres de 65-75 afios; OLDER 85+: mujeres y hombres 285
afios. CSA: cross sectional area; s: semanas. Los datos fueron analizados usando ANOVA de medidas repetidas (tiempo x grupo) (A) y
prueba t independiente (B).



Masa muscular esquelética
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Los resultados estan presentados como mediaxDS. OLDER 65-75: mujeres y hombres de 65-75 afios; OLDER 85+: mujeres y hombres 285
afios. Los datos fueron analizados usando ANOVA de medidas repetidas (tiempo x grupo) (A) y prueba t independiente (B).



Fuerza
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Los resultados estan presentados como mediatDS. OLDER 65-75: mujeres y hombres de 65-75 afios; OLDER 85+: mujeres y hombres 285
afios. 1RM: 1 repeticién maxima. Los datos fueron analizados usando ANOVA de medidas repetidas (tiempo x grupo) (A) y prueba t
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Rendimiento fisico
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Grip strength 1RM (kg) 5% 5%

Leg extension 1RM (kg) 34 % 46 %
Leg press 1RM (kg) 51 % 51 %
Lat pull down 1RM (kg) 18 % 23 %
Chest press 1RM (kg) 17 % 22 %

&

Horizontal row 1RM (kg) 39 % 35 %

Arms lean mass (g) 4 % 5%
Legs lean mass (g) 1% 1%
Whole-body lean mass (g) 2% 2%
TUG (sec) -9% -13%
SPPB Total (points) 3% 12 %

Acse  =P)-
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SKELETAL MUSCLE MASS, STRENGTH, AND
PHYSICAL PERFORMANCE GAINS ARE SIMILAR
BETWEEN HEALTHY POSTMENOPAUSAL WOMEN
AND POSTMENOPAUSAL BREAST CANCER
SURVIVORS AFTER 12 WEEKS OF RESISTANCE
EXERCISE TRAINING

Macarena Artigas-Arias'2, Andrea Alegria-Molina23, Nicolas Vidal-Seguel*®,
Rodrigo Munoz-Cofre®, Juan Carranza-Leiva3, Alexis Sepulveda-Lara’?, Kaio
Fernando Vitzel’, Nolberto Huard®, Jorge Sapunar®, Luis A. Salazar®, Rui Curi'®,
Gabriel Nasri Marzuca-Nassr23
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METODOS

HEA BCS
. .. n=13 n=11 Aprobad Comité
Registrado en Clinical Participantes probado g9f ;Im e
Trials NCT05690295 de Etica Cientifico
EVALUACIONES
Muestra sanguine; "'vMasa muscular esquelética  Fuerza muscular Rendimiento Fisico \ Calidad de Vida
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ENTRENAMIENTO CON EJERCICIOS DE RESISTENCIA

) 12 semanas

HEA = Mujeres postmenopausicas saludables
BCS = Mujeres postmenopausicas sobrevivientes de cancer de mama



MASA MUSCULAR ESQUELETICA
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Figura 1. Grosor del (a) vasto intermedio; (c) recto femoral; (e) musculo cuadriceps total de la pierna dominante antes y después de 12
semanas de entrenamiento de resistencia. Cambio porcentual en los espesores de (b) vasto intermedio; (d) recto femoral; (f) musculo
cuadriceps total después de 12 semanas de entrenamiento en los grupos HEA: saludables (n=13) y BCS: sobrevivientes de cancer de
mama (n=11). Los datos se analizaron utilizando ANOVA de medidas repetidas (Tiempo x Grupo) para (a, ¢, y €) y prueba t independiente
para (b, d, y f), sin observarse interaccion ni diferencias significativas entre los grupos, respectivamente.



FUERZA MUSCULAR
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Figura 2. Fuerza muscular evaluada mediante (a) fuerza prensil dominante antes y después de 12 semanas de entrenamiento de resistencia y (b) su
cambio porcentual (c) extension de pierna 1RM antes y después de 12 semanas de entrenamiento de resistencia y (d) su cambio porcentual, y (e) prensa
de pierna 1RM antes y después de 12 semanas de entrenamiento de resistencia y (f) su cambio porcentual después de 12 semanas de entrenamiento en
los grupos HEA: saludables y BCS: sobrevivientes de cancer de mama. Los datos se analizaron utilizando ANOVA de medidas repetidas (Tiempo x Grupo)
para (a, c, y e) y prueba t independiente para (b, d, y f), sin observarse interaccion ni diferencias significativas entre los grupos, respectivamente.
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Figura 4. Rendimiento fisico evaluado a través de (a) la prueba de marcha de 6 minutos (6MWT) antes y después de 12 semanas de entrenamiento de
resistencia y (b) su cambio porcentual, (c) la prueba de levantarse y andar (TUG) antes y después de 12 semanas de entrenamiento de resistencia y (d) su
cambio porcentual, y (e) la prueba de levantarse de la silla antes y después de 12 semanas de entrenamiento de resistencia y (f) su cambio porcentual
tras las 12 semanas de entrenamiento en los grupos HEA (saludables) y BCS (sobrevivientes de cancer de mama). Los datos se analizaron utilizando
ANOVA de medidas repetidas (Tiempo x Grupo) para (a, ¢ y €) y prueba t independiente para (b, d y f), sin observarse interaccion ni diferencias
significativas entre los grupos, respectivamente.
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Key conclusions on exercise for bone and muscle health

¢ PRT. recommended to be performed at least twice weekly, at
moderate-high intensity. and targeting major muscle groups is the
most effective

¢ To optimize PRT to prevent losses in both muscle and bone in
older adults, training characteristics more likely to improve BMD
should be incorporated (e.g., weight-bearing, impact exercises)

e PRT is safe for the vast majority of patients if prescribed within
recommendations and by an exercise professional where appropri-
ate

e Additional benefits may be gained on muscle and bone as well as
for falls prevention by including challenging balance exercises and
PRT performed rapidly to improve muscle power

PRT: Progressive Resistance Training

Smith et al., Calcified Tissue International, 2024.
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