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INTRODUCCION

e La osteoporosis en un problema de salud publica.

* 50% mujeres 'y 25% hombres > 50 afios tendran una
fractura osteoporotica durante su vida, con

repercusion en discapacidad, morbi-mortalidad y
costos en salud.

* La actividad fisica podria ser un factor de riesgo
modificable a intervenir para reducir la incidencia
de esta entidad

e Ampliamente accesible, de bajo costo.

Cauley, J. A., & Giangregorio, L. (2019). Physical activity and skeletal health in adults. The Lancet Diabetes & Endocrinology. doi:10.1016/s2213-
8587(19)30351-1



ADAPTACION OSEA Y BASE BIOLOGICA DEL EJERCICIO

e Aspectos especificos en humanos Actividad Osteoclasto/
fisica Osteoblasto

no completamente comprendidos.

e E| hueso adapta su estructura al
entorno tipico al que esta expuesto Fuerzas

externas e Osteocitos

 Gimnastas vs no gimnastas Internas

* Brazo dominante vs no dominante en

deportes de raqueta Deformacion

Tension
mecanica

de tejido
oseo

Troy KL, Mancuso ME, Butler TA, Johnson JE. Exercise Early and Often: Effects of Physical Activity and Exercise on Women's Bone Health. Int J Environ Res Public Health. 2018 Apr
28;15(5):878. doi: 10.3390/ijerph15050878. PMID: 29710770; PMCID: PMC5981917.
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SURVEY

Does Exercise Influence Pediatric Bone? A Systematic Review

Bonny Specker PhD, Natalie W. Thiex PhD, MPH, Ramu G. Sudhagoni PhD

e 22 ensayos (15 ECA, 7
observacionales)

Pacientes de 3 a 18 anos
* |ntervenciones de 3-36 meses
Cohortes de 16- 410 sujetos

e (Ejercicios de carga aumentan
consistentemente la DMO?

Authors Sex Year Mean Difference [95% CI]
Prepubertal :
WMeyer et al, BOTH 2011 : —— 32[ 19, 44]
Specker & Binkley, - placebo BOTH 2003 . 1.1[ 0.9, 1.3]
Specker & Binkley. - calcium BOTH 2003 : WM B[ 06, 11]
Lofgren et al. FEMALE 2011 i 16[ 1.2, 1.9]
Van Langendonck et al FEMALE 2003 +——8— 05[-22, 1.2]
Wackelvie et al. FEMALE 2001 —- D4[-04, 12]
Lofgren et al. MALE 2011 " L05[-06,-03]
Mackehie et al MALE 2002 Pl 15[ 0.5, 26]
: - 0.8[0.2,17]
PrepubertaliEarly Puberty :
ukang-Burns et al. - placebo FEMALE 2003 [ - - i 1.5[-1.2, 42]
ukano-Burns et al. - calcium FEMALE 2003 L - o i 11[-1.5, 3.7]
Bass et al - placebo MALE 2007 -—s -1.0[-31, 1.0]
Bass et al. - calcium MALE 2007 - - . - 11[-53, TE]
—eri-- 0.3[-1.2.19]
Early Puberty |
Meyer &t al BOTH 2011 -+ — 06[-20, 3.2]
Mekay ot al BOTH 2005 -l -1.3[-26,-0.1
MacKebie et al FEMALE 2001 —— 10[ 00, 20
Werris et al, FEMALE 1997 + - » S5[-70,18.0]
et 0.1[-15,1.7]
Postpubertal :
Weeks et al. FEMALE 2008 Pt - 1 26[ 04, 48]
Stear et al. - calcium FEMALE 2003 —-— 02[-1.2, 0.8]
Stear et al. - placebo FEMALE 2003 —— 01[-08, 1.1]
Witzke & Snow FEMALE 2002 - | 0.1 5-1 g, 21
Weeks et al MALE 2008 i - - 33[ 08, 58 ]
e 0.89[-0.39,2.18]
ALL :
Johannsen et al. BOTH 2003 i 12[ 0.2, 22]
RE Model for &l Studies * D8[ 03, 1.3]

-2.0 0.0 2.0
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Authors Sex Year Mean Diference [95% CI)

Prepubertal
Mewer et al BOTH 2011 (2 - — 01[ 18, 18]
Fuchs et al. BOTH 2001 [ - ' 1.3[ 0.0, 2.7]
Valdimarsson et al FEMALE 2008 - = D& -32, 48]
“Van Langendonck et al, FEMALE 2003 — — L 16[] 0.4, 3.5]
MacKebhie et al FEMALE 2001 | - 1 0.3[ =12, 1.8]
Linden et al. MALE 2007 - — - 0.1[-19.0,18.8]
MacKelvie ot al MALE 2002 Loom 01 -1.0, 1.3]
- 06[-0.1,1.2]
Prepubertal/Early Puberty i
McKay et al BOTH 2000 —-— 0.2[ -0.9. 1.3]
Early Puberty i
Meyer et al. BOTH 2011 - -— ‘ -0.8[ -3.3, 1.8]
McKay et al BOTH 2005 L a— J 0E[ -1.5, 2.6]
MackKehie &t al FEMALE 2001 - i 1.4 01, 271
Postpubertal
Weeks et al FEMALE 2008 - ; - 28[ -21, T.T]
Michols et al FEMALE 2001 - ; - 23[-258,30.4]
Weeks et al MALE 2008 - - =0.1] =55, 53]
ALL :
Johannsen et al BOTH 2003 k = 4 1.3 0.4, 3.0]
RE Model for All Studies R 06[ 0.2, 1.1]

Mean Difference



Authors Sex Year Mean Difference [95% CI)

Prepubertal :
Meyer et al. BOTH 2011 - 20[ 09, 31)]
Fuchs &t al BOTH 2001 o - i 20] 0.5, 35]
Valdimarsson et al FEMALE 2006 : o e 28] 16, 4.0]
WVan Langendonck et al FEMALE 2003 P = 4 0.2[] -1.8, 2.2]
MacKelvie et al. FEMALE 2001 : - 1 0.3[ -1.2, 1.8]
MacKelvie et al MALE 2002 i 0.7[ -0.5, 1.8]
Bradney et al. MALE 1958 — - > 22[ -0.7. 51]
R 1.5[0.7,23]
Prepubertal/Early Puberty :
McKay et al BOTH 2000 |—-—| 0.0[ 1.0, 1.0]
Early Puberty g
Meyer et al. BOTH 2011 . - . - 0.7[ -29, 16]
MacKelvie et al. FEMALE 2001 Eoo - ' 22[ 09, 35]
Maorris et al. FEMALE 1897 - ; - 36[-159,231]
Postpubertal ;
Weeks et al FEMALE 2008 ' : - - 1.3[ -1.8, 4.4]
Michols et al FEMALE 2001 - : - 01[-246,24.3]
Weeks et al MALE 2008 ’ — 25[ -1.4, 6.3]
ALL :
lohannsen et al BOTH 2003 —_—— 0.6[ -1.0, 21]
RE Model for All Studies | - 1.2[ 06, 1.8]

Mean Difference



—e— Age = 4 years (Specker & Binkley.)
—a— Age = 9 years (Bass et al.)
10 - — & - Age = 9 years (luliano-Burns et al.)
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Fig. 5 The mean ditferences in percent change between the exercise
and no-exercise groups for leg bone mineral content are shown, with
the dashed line connecting the effect of exercise in the calcium and
placebo groups in the same study. The differences between the groups
were greater at higher calcium intakes in all three studies (all
exercise-by-calcium interactions significant at p < (0.05).

Ejercicios de carga, resistencia/fuerza
pueden conducir a un aumento en el
contenido mineral dseo.

Ninos prepuberales parecen responder
mejor a la carga 6sea que los nifios
pospuberales.

Factores como la ingesta de calcio pueden
modificar la respuesta 0sea a la carga.

Intervenciones simples de ejercicio durante
la infancia condujeron a un aumento anual
de 0,6% a 1,7% mayor en la acumulacion
de hueso.

Specker B, Thiex NW, Sudhagoni RG. Does Exercise Influence Pediatric Bone? A Systematic Review. Clin Orthop Relat Res. 2015 Nov;473(11):3658-72. doi:
10.1007/s11999-015-4467-7. Epub 2015 Jul 25. PMID: 26208606; PMCID: PMC4586223.



* Hay datos que muestran que el ejercicio peripuberal
provoca al menos dos tipos de adaptaciones
esqueléticas: expansion del periostio y mejor

microarquitectura trabecular. \\*/,\ __
A \1
: : I o
* Algunos estudios han mostrado efectos mantenidos A 9
durante un seguimiento a 8 anos de ninos sometidos N\* <

a programa de salto.

* Se desconoce en gran parte como esta leve ganancia
de masa Osea asociada a actividad fisica puede
perdurar en el tiempo (remodelacion)

Gunter K, Baxter-Jones AD, Mirwald RL, Almstedt H, Fuchs RK, Durski S, Snow C. Impact exercise increases BMC during growth: an 8-year longitudinal study. J Bone
Miner Res. 2008 Jul;23(7):986-93. doi: 10.1359/jbmr.071201. Erratum in: J Bone Miner Res. 2008 Jul;23(7):1155. PMID: 18072874; PMCID: PMC2679385.



ACTIVIDAD FISICA'Y PREVENCION/TRATAMIENTO
DE LA OSTEOPOROSIS

* Mujeres post menopausia suelen
experimentar perdidas anuales de
masa oOsea y fuerza de -0,5% afo y
-2,5% ano, respectivamente

* Incertidumbre medico/paciente

* iEs beneficioso la actividad fisica
en la ganancia de DMO? Si es asi
¢Qué tipo de ejercicio es mejor?

Troy KL, Mancuso ME, Butler TA, Johnson JE. Exercise Early and Often: Effects of Physical Activity and Exercise on Women's Bone Health. Int J Environ Res Public Health. 2018 Apr
28;15(5):878. doi: 10.3390/ijerph15050878. PMID: 29710770; PMCID: PM(C5981917.



Cochrane Database of Systematic Reviews | Review - Intervention m
Exercise for preventing and treating osteoporosis in postmenopausal
women

ma Tracey E Howe, Beverley Shea, Lesley J Dawson, Fiona Downie, Ann Murray, Craig Ross, Robin T Harbour, Lynn M Caldwell,
Gisela Creed Authors' declarations of interest

Version published: 06 July 2011 Version history

https://doi.org/10.1002/14651858.CD000333.pub2 &

e 43 RCTs (programas de ejercicios), 4310 participantes

e Frecuencia de actividad 2-3 veces por semana,
algunos todos los dias

10 estudios =2 < 12 meses, 26 estudios—=> 12 meses,
7 estudios—2> > 12 meses

 Adherencia de 39-95%

e Mayor cantidad de estudio Norteamérica y Europa

e Qutcome principal: fracturas
e Qutcome secundarios: Densidad mineral dsea



THE COCHRANE
COLLABORATION®

Exercize for preveniing and treating ositeoporosis in posimenopausal women

Patient or population: preventing and freating osteoporosis in postmenopausal women

Seitings:
Intervention: exerciss
Outcomes llustrative comparative risks* (95% CI1) Relative effect MNo. of Parficipanis Quality of the evidence Comments
(95% Cl1) (studies) (GRADE)

Assumed risk Corresponding risk

Control Exercise
Total number of frac- Study population OR D61 5309 et Tre Absolute difierence = 4%
fures (0,23 o 1.64) (4 studies) high Mot statistically  signifi-
radiocgraphs 106 per 1000 67T per 1000 cant

27 o 163

Bone mineral density %
change: =pine

Bone mineral density %
change: femoral neck

The mean bone min-
eral density % change:
Spine ranged across con-
trol groups from
-4.38 o 1.068 %

The mean bone min=-
eral density % change:
fermoral meck ranged
across  control  groups
from

The mean bone mineral
density % change: spine
in the mtersention groups
was

.85 % higher

(0.62 to 1.07 higher)

The mean bone min-
eral densiy % change:
fermoral neck in the inter-
wention groups was

0.08 % lower

1441
(24 siudies)

BB
high

1338
(19 siudies)

Bone mineral densify T
change: total hip

Bone mineral density %o
change: trochanter

The mean bomne mineral
density % change: fotal
hip ranged across controd
groups from

=2.18 o 2.61 %

The mean bone min-
eral density % change:
trochanter ranged across
control growps from
=1.62 o 2.94 %%

The mean bone mineral
density % change: io-
tal hip in the intersention
OQroups was

0.41 % higher

The mean bone min-
eral density % change:
trochanter in the intersen-
tion groups was

1.03 % higher

(056 to 1_49 higher)

863
(13 studies)

815
(10 studies)

Howe TE, Shea B, Dawson LJ, Downie F, Murray A, Ross C, Harbour RT, Caldwell LM, Creed G. Exercise for preventing and treating osteoporosis in postmenopausal
women. Cochrane Database Syst Rev. 2011 Jul 6;(7):CD000333. doi: 10.1002/14651858.CD000333.pub2. PMID: 21735380.



&

THE COCHRANE
COLLABORATION®

e Limitaciones metodoloégicas por muestras pequenas, perdida de
seguimiento y heterogeneidad.

* BF solos vs BF+ ejercicio: sin diferencia (1 estudio, N bajo).

* Beneficios

Ejercicios combinados = cuello femoral, columna y trocanter

Soporte de carga estatica (3 min sobre 1 pierna)—> cadera

Carga de peso dindmico con fuerza alta (trote, salto, baile)> cadera total y trocanter
Carga de peso dindamico con fuerza baja (caminar, Tai Chi)=> columna

Ejercicios resistencia progresiva—> cuello femoral y columna

Howe TE, Shea B, Dawson LJ, Downie F, Murray A, Ross C, Harbour RT, Caldwell LM, Creed G. Exercise for preventing and treating osteoporosis in postmenopausal
women. Cochrane Database Syst Rev. 2011 Jul 6;(7):CD000333. doi: 10.1002/14651858.CD000333.pub2. PMID: 21735380.



Review > Bone. 2021 Feb;143:115697. doi: 10.1016/j.bone.2020.115697. Epub 2020 Dec 24. * 53 RCTs (7 RCT con farmaCOS)
 Mujeres postmenopausicas

The effect of exercise intensity on bone in saludables c/s antiresortivos
postmenopausal women (Paft 2): A meta—analysis e Plan de ejercicios > 6 meses
Melanie Kistler-Fischbacher 1, Benjamin K Weeks 1, Belinda R Beck 2 ° Segan intensidad Y t|p0 de ejer‘cicio

Affiliations + expand

e DMO prey post intervencioén
PMID: 33357834 DOI: 10.1016/j.bone.2020.115697

Exercise Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Low intensity
Subtotal (95% CD) 539 523 26.5% 0.0103 [0.0052, 0.0154] ’

Heterogeneity: Tau? = 0.00; Chi® = 12.16, df = 14 (P = 0.59) I = 0%
Test for overall effect: Z = 3.97 (P < 0.0001)
1.1.2 Moderate intensity

Subtotal (95% CI) 838 803 70.6% 0.0124 [0.0078,0.0170] L 2
Heterogeneity. Tau? = 0.00; Chi® = 124.29, df = 31 (P < 0.00001); I> = 75%
Test for overall effect: Z = 5.31 (P < 0.00001)

1.1.3 High intensity

Subtotal (95% CI) 90 o 91 2.9%  0.0305 [0.0116, 0.0493] i
Heterogeneity. Tau? = 0.00; Chi? = 1.76, df = 2 (P = 0.41); I* = 0%
Test for overall effect: Z = 3.17 (P = 0.002)

Total (95% CI) 1467 1417 100.0%  0.0125 [0.0088,0.0162) ¢
Heterogeneity. Tau® = 0.00; Chi? = 143.20, df = 49 (P < 0.00001); I? = 66% F s ' |
Test for overall effect: Z = 6.61 (P < 0.00001) 0.1 0.05 0 0.05 0.1

: 3 2 Favours control Favours exercise
Test for subgroup differences: Chi* = 4.16, dif = 2 (P = 0.12),1* = 51.9%

Fig. 3. Forest plots of meta-analyses of exercise intervention effects on lumbar spine BMD. Mean, SD, MD and 95% CI are g/cm->.



Exercise Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
1.2.1 Low intensity . . )
Subtotal (95% Cl) 693 637 32.0% 0.0112 [0.0062, 0.0162] &

Heterogeneity. Tau? = 0.00; Chi® = 25.56, df = 17 (P = 0.08); I? = 33%
Test for overall effect: Z = 4.41 P < 0.0001)

1.2.2 Moderate intensity
Subtotal (95% Cl) 994 957 59.7% 0.0108 [0.0065, 0.0151) ¢

Heterogeneity. Tau? = 0.00; Chi® = 102.26, df = 33 (P < 0.00001); P = 68%

Test for owverall effect; Z = 4.89 P < 0.00001)
1.2.3 High intensity

Liu-Ambrose 2004; high -0.C02 0.019 29 -0.001 0.018 31 3.3% -0.0010 [-0.0104, 0.0084] ——
Marin-Cascales 2019 -0.C05 0.046 13 -0.015 0.047 10 0.6% 0.0100[-0.0284, 0.0484)

Uusi-Rasi 20032 -0.002 0.024 37 -0.002 0.033 29 2.8% 0.0000[-0.0129, 0.0129] ——
Watson 2018 -0.C01 0.04 40 -0.008 0.042 42 1.8% 0.0070[-0.0107, 0.0247] S —
Subtotal (95% CI) 119 122 8.2% 0.0008 [-0.0060, 0.0077] -+

Heterogeneity: Tau? = 0.00; Chi? = 0.85, df = 3 (P = 0.84); I = 0%
Test for overall effect: Z = 0.24 P = 0.81)

Total (95% CI) 1806 1716 100.0%  0.0101 [0.0070, 0.0131) +
Heterogeneity: Tau® = 0,00; Chi* = 135.37, df = 55 (P < 0.00001); I’ = 59% I i } {
Test for overall effect; Z = 6.42 @ < 0.00001) " Fagég?s contmIUFavnurs SiSEcise -~

Test for subgroup differences: Chi* = 5.83, df =2 (P = 0.03), I = 70.7%

Fig. 5. Forest plots of meta-analyses of exercise intervention effects at the femoral neck. Mean, 5D, MD and 95% CI are g,fcmz.

Mayor beneficio dado por ejercicios de resistencia y fuerza

Kistler-Fischbacher M, Weeks BK, Beck BR. The effect of exercise intensity on bone in postmenopausal women (part 2): A meta-
analysis. Bone. 2021 Feb;143:115697. doi: 10.1016/j.bone.2020.115697. Epub 2020 Dec 24. PMID: 33357834.



Favours exercise  Control Risk Ratio Risk Ratio

Study or Subgroup ~ Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% C
Chan 2004 1 67 365 B8d4% 032(0.03,3.03 -
Ebrahim 1997 6 49 4 48 112% 147(0.44, 488 =S
Kemmler 2010 6 115 12 112 337% 049[0.19, 125 —
Korpelainen 2006 6 84 16 76 46.6% 034(0.14, 082 ——
Total (95% CI) 315 301 1000%  051(0.30,088) L 2
Total events 19 35
I .2. =1 = i EI I' JI' o Jl' JI
Heterogeneity. Chi° = 3.96, df = 3 (P = 0.27); I = 24% ol 01 100

Test for overal affect; 2 = 2.45 (f = 0.0) Favours exerdise. Favours contol

Fig. 10. Forest plot of meta-analysis results of the effect of exercise on fracture risk.

Kistler-Fischbacher M, Weeks BK, Beck BR. The effect of exercise intensity on bone in postmenopausal women (part 2): A meta-analysis. Bone.
2021 Feb;143:115697. doi: 10.1016/j.bone.2020.115697. Epub 2020 Dec 24. PMID: 33357834.



Pinheiro et al. Intemational Journal of Behawvioral Nutrition and Physical Activity International Journal of Behavioral

(2020) 17:150 . . . .
https://doi.org/10.1186/s12966-020-01040-4 MNutrition and Physical Activity
REVIEW Open Access

Evidence on physical activity and ch:m)m

updates

osteoporosis prevention for people aged
65+ years: a systematic review to inform
the WHO guidelines on physical activity
and sedentary behaviour

Marina B. Pinheiro'* @, Juliana Oliveira'?, Adrian Bauman?, Nicola Fairhall'?, Wing Kwok'? and
Catherine Sherrington =

e 59 estudios, 12 observacionales, 47 RCTs
e 65 afios o mas (en promedio)

e Exclusion pacientes con osteoporosis
 Clasificacion segun actividad realizada
 Mediana de seguimiento 12 meses



#

Study name Effect size (85% CI} wWelght
Allksom, 2013 —_— OU0S (-0.42, 0.51) &4 7O
D Jong., 2000 a e — o111 [-0.35, 0.58) 4. 62
De Jong. 2000 b —_— -0.12 (-0.57, 0.33) 4 04
Duckham, 20158 e ou0E (-0.26, 0.42) B.60
Duckham, 2015b - 0.11 (-0.21, 0.44) 9.40
Huedgpa, 201 4a =8 029 (-0.93, 1.50) 0.69
Kannkanta, 2007 a - 0.02 (-0.62, 0.87) 2.43
Lord, 1996 i — 0.04 (-0.29, 0.37) 8.15
Marques, 2011 —j;— 020 (-0.31, 0.70) 4,02
Sublodad (T-sguared = L0%, o= 0.897) QLOF -0L0E, 270 48 53 .

y e Effect size (95%
M ' . .
Bindear, 2004 —— 0.08 (-0.35, 0.52) 5.28 confidence mterval)
Englund, 2005 - 0,11 (-0.50, 0.72) 2.72 . . .
Jessup, 2003 — 0.80 (-0.35. 1.55) 1.12 of physical activity
Karnkanta, 2007c - 0.06 (-0.58, 0.70) 2.44 . .
Morpelainen, 2006 —_— 0.05 (-0.28, 0.38) 9.16 interventions on the
Fari, 2008 * .- o0LE3 [(D.OT, 1.19) 3.72 .
Vikaraal, 2004 —T— 0.11 [(-0.26. 0.49) 7.25 main outcome by
von Stangel, 2011 ——— 043 (0.03, 0.84) 6.19 .
Subloral (l-squared = 0.0%, p = 0.573) <> 0.20 (0.04, 0.37) 37.38 poollng data from 20

i studies comparing
Helge, 2014b . 0.01 {(-1.22, 1.21) 0.69 . . e
Karnkanta, 2007b Tl: 0.05 (-0.59, 0.70) 2.46 physical activity
MNichols, 1995 - 0.17 (-1.08, 0.74 1.23 .
Prans, So0te = o ol o S versus control using
Pruits, 19955 - 0.08 [(-1.00, 1.12 0.80
Rhodes, 2000 -—— 0.53 E-n.*n. 1.15;:: 2.50 random-effects meta-
Taaffe, 1989a ¥ - 1.52 (0.31, 2.72) 0.69 . _
Taafle, 19996 - . 1.18 (0.04, 2.33) 077 analysis (n = 1560).
Taafle, 1999¢c — 0.39 (-0.69, 1.48) 0.85
Subtolal (l-squared = 15.1%, p = 0.308) e 0.32 (-0.01, 0.65) 71.11

]
Paillard, 200 — 0_24 (-0.58, 1.07) 1.48
Wioep, 20110 ?_]I:=— 00 (=076, 0.88) 1,40
Subtotal (l-squared = 0.0%. p = 0,764} —_1 0.15 (-0.43, 0.73) 2.97
Overall (l-squared = 0.0%, p = 0.863) < 0.15 (0.05, 0.25) 1000, OO

& B
NOTE HES e Broem rETehoeT -rnn-_:-lﬂ i ' .
-2 0 1 2

Favowrs Control Favours physical activity inbanoenBon




o Effect size (95%
confidence interval) of
physical activity
interventions on the
femoral neck bone
mineral density by
pooling data from
14studies comparing
physical activity versus
control using random-
effects meta-analysis (n
=1032).

T

Study name Effect size (953 ClI) Weight
|
Balance and functional training !
Allison 2013 - 014 {-0.32, 0.61) B.93
Duckham 2015a —"'i_ 013 {0498, 0.21) 12.68
Duckham 2015b —'I-:- -0.11 (-0.43, 0.22) 13.89
Helge Z2014a T 0.29 {093, 1.50) 1.02
Lord 19396 —-—:— -0.089 {042, 0.25) 13.52
Marques 2011 —— 0.35 (015, 0.868)7 L.88
Subfofal (l-squared = 0.0%, p = 0.558) =002 (3. 78, .75} 53.92
|
Multiple l
Englund 2005 ": 000 {081, 0.81) 4.03
Jessup 2003 y - 0.99 (0.01, 1.98) 1.53
Korpelainen 2006 ——— 0.14 (<012, 0,47y 13.50
Park 2008 | . 0.28 (027, 0.83) 4.96
Villareal 2004 et —— 020 {017, 0.58% 10.68
Subfofal (l-squared = 0.0%%, p = 0.540) '-‘,::} 020 (-0.07, 0.47) 34 .69
|
Resistance training :
Helge 20140 T; -0.01 {-1.22,1.21) 1.01
Michols 18985 - I -0.22 {(-1.13, 0.68) 1.81
Pruitt 1995a - -0.04 {-1.03, 0.95) 1.52
Pruitt 1895k | * 1.06 (<0.08, 2,20 1.15
Fhodes 2000 T - 0.53 (011,118 3.70
Subfofal (l-squared = 4. 424, p = 0.382) "‘:F::-:-:"' 0249 (-0.72, 0.7a) S9.79
I
Endurance :
Yoo 2010 > 0.11 {(0.71,0.94) 2.20
Subtofal (l-squared = . %, p =.) —_— : ——— LT (<07, .84y 220
Owverall (f-squared = 0.0%, p = 0.552) ¢ OLog (0003, 027 700,00
MNOTE: Weighis ars from random sffectz anaiysis :
I I I
£ 0 1 2

Favours Control

Fawvours physical activity intervention




e Effect size (95%

confidence interval)
of physical activity
interventions on the
lumbar spine bone
mineral density by
pooling data from 11
studies comparing
physical activity
versus control using
random-effects meta-
analysis (n = 874).

Study name

Balance and functional training
Duckham 2015a

Duckham 2015b

Lord 1996

Fargues 2011

Sublotal (l-squared = 0.0%, p = 0.964)

Multiple

Englund 2005

Jessup 2003

Hark 2008

Villareal 2004

von Stangeal 2011

Subfotal {l-squared = 0.0%, p = 0.488)

Resistance training

Effect size (95% CI)

——— 0.08 {-0.26, 0.42)
—=— 0.11 {-0.21, 0.44)
—_— 0.04 {-0.29, 0.37)

- 0.20 (-0.31, 0.70)

0.09 (-0.09, 0.27)

0.11 (-0.50, 0.72)

* 0.60 (-0.35, 1.55)

_T_.._-._.-!_____(;l

g

0.63(0.07,1.19)
0.11 (40.26, 0.49)
0.43 (0.03, 0.84)
0.32 (0.09, 0.54)

Michols 19495

10,23 {-1.13, 0.68)

Fruitt 1985a

0,00 (-1.01, 1.01}

Fruitt 19850
FRhodes 2000
Subtotal (l-squared = 0.0%, p = 0.9759)

Overall (-squared = 0.0%, p = 0.855)

MOTE: Weaighls are from random elfecls analyss

0.07 (-0.99, 1.13)

v

0.17 (-0.46, 0.79)
0.04 (-0.38, 0.46)

0.17 {0.04, 0.30)

T
Weight

14.98
16.38
15.96
.01

54.34

4.75
1.95
0.8
12.64
10.79
35.74

2.14
1.M
157
4.51
§.92

100,00

I
-2

Favours Contral

I I
1 2

Favours physical acbivity infervention




e Los programas que involucran dosis mas altas y multiples tipos de ejercicios o actividades
de resistencia parecen ser mas efectivos.

e Pequeno efecto de la actividad fisica sobre la DMO, se deben considerar los beneficios
adicionales de |a actividad fisica sobre otros factores de riesgo de fracturas en personas
mayores, como caidas, poca fuerza y equilibrio.

Pinheiro MB, Oliveira J, Bauman A, Fairhall N, Kwok W, Sherrington C. Evidence on physical activity and osteoporosis prevention for people aged 65+ years: a
systematic review to inform the WHO guidelines on physical activity and sedentary behaviour. Int J Behav Nutr Phys Act. 2020 Nov 26;17(1):150. doi: 10.1186/s12966-
020-01040-4. PMID: 33239014; PMCID: PMC7690138.



ALGUNAS CONSIDERACIONES...

* Pacientes obesos, con antecedentes de lesion traumatica o cirugia,
el alto impacto puede exacerbar la degradacion articular.

* Es posible que las personas con problemas de salud cardiovascular
no puedan realizar ejercicios vigorosos.

* Actividades de menor impacto, como ciclismo, yoga y natacion,
generalmente no se consideran ontogénicas

* Ejercicios de resistencia y de bajo impacto con carga de peso
mejoran el equilibrio y reducen la incidencia de caidas en adultos
mayores con baja DMO, lo que reduce el riesgo de fracturas sin
necesariamente aumentar la DMO directamente

Troy KL, Mancuso ME, Butler TA, Johnson JE. Exercise Early and Often: Effects of Physical Activity and Exercise on Women's Bone Health. Int J Environ Res Public Health. 2018 Apr
28;15(5):878. doi: 10.3390/ijerph15050878. PMID: 29710770; PMCID: PMC5981917.



EJERCICIO Y FARMACOS ANTI OSTEOPOROTICOS

* La mayoria de los farmacos utilizados en la
actualidad son antiresortivos, con menor uso de
anabolicos.

e Se cree que farmacos y ejercicio actuarian en
procesos diferentes, lo que aumentaria el
beneficio en DMO.

* La evidencia disponible es disimil, por |la calidad
de los ECAs
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ORIGINAL ARTICLE

Additive ettects of antiresorptive agents and exercise on lumbar
spine bone mineral density in adults with low bone
mass: a meta-analysis

J. Zhang - R. Gao « P. Cao - W. Yuan

e 7 ECAs (3 alendronato, 1 risedronato, 3 estrogenos)

e 4 ensayos mujeres postmenopausicas, 3 en osteoporosis 2ria a
corticoides /inmunosupresores.

e 420 participantes adultos (205 E+F vs 215 solo F)
e DMO columna lumbar inicial/final
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Fig. 2 Meta-analysis (EX combined antiresorptive agent plus exercise, Confrol antiresorptive agent alone)

Zhang J, Gao R, Cao P, Yuan W. Additive effects of antiresorptive agents and exercise on lumbar spine bone mineral density in adults with low bone mass: a meta-
analysis. Osteoporos Int. 2014 May;25(5):1585-94. doi: 10.1007/s00198-014-2644-2. Epub 2014 Feb 25. PMID: 24566585.
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analysis. Osteoporos Int. 2014 May;25(5):1585-94. doi: 10.1007/s00198-014-2644-2. Epub 2014 Feb 25. PMID: 24566585.
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Fig. 6 Subgroup analysis of primary osteoporosis (postmenopausal osteoporosis) and secondary osteoporosis (osteoporosis secondary to glucocorti-
coids and immunosuppressive drug treatment)

Zhang J, Gao R, Cao P, Yuan W. Additive effects of antiresorptive agents and exercise on lumbar spine bone mineral density in adults with low bone mass: a meta-
analysis. Osteoporos Int. 2014 May;25(5):1585-94. doi: 10.1007/s00198-014-2644-2. Epub 2014 Feb 25. PMID: 24566585.



Review > Bone. 2021 Feb;143:115697. doi: 10.1016/j.bone.2020.115697. Epub 2020 Dec 24.

The effect of exercise intensity on bone in

postmenopausal women (part 2): A meta-analysis

Melanie Kistler-Fischbacher 1, Benjamin K Weeks !, Belinda R Beck 2

Affiliations + expand
PMID: 33357834 DOQI: 10.1016/j.bone.2020.115697

53 RCTs (7 RCT con farmacos)

Mujeres postmenopausicas

saludables c/s antiresortivos
(3 TRH, 3 BF, 1 mixto)

Plan de ejercicios > 6 meses

DMO pre y post intervencion
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b. Femoral neck
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Fig. 9. Forest plot of meta-analyses results of the combined effect of exercise and medication on BMD at the lumbar spine (a), femoral neck (b) and total hip (c).
Mean, SD, MD and 95% CI are g/cm?

Kistler-Fischbacher M, Weeks BK, Beck BR. The effect of exercise intensity on bone in postmenopausal women (part 2): A meta-analysis. Bone.
2021 Feb;143:115697. doi: 10.1016/j.bone.2020.115697. Epub 2020 Dec 24. PMID: 33357834.



EJERCICIO Y FARMACOS ANTI OSTEOPOROTICOS

 Un metaanalisis de 9 ECAs (1248 pacientes mujeres
postmenopausicas) mostraria beneficio en un plan combinado de
ejercicios y TRH, vs ejercicio solo en DMO columna lumbar (Zhao et

al, 2015)

* Se necesitan ECAs de mayor tamafio y con intervenciones mas
uniformes para obtener evidencia mayor.

Troy KL, Mancuso ME, Butler TA, Johnson JE. Exercise Early and Often: Effects of Physical Activity and Exercise on Women's Bone Health. Int J Environ Res Public Health. 2018 Apr
28;15(5):878. doi: 10.3390/ijerph15050878. PMID: 29710770; PMCID: PMC5981917.



¢Queé recomiendan las sociedades
internacionales?



Clinical Practice Guidelines ENDOCRINE PRACTICE Vol 26 [{Suppl 1) Mav 2020 1

AMERICAN ASSOCIATION OF CLINICAL ENDOCRINOLOGISTS/
AMERICAN COLLEGE OF ENDOCRINOLOGY CLINICAL PRACTICE
GUIDELINES FOR THE DIAGNOSIS AND TREATMENT OF
POSTMENOPAUSAL OSTEOPOROSIS — 2020 UPDATE

* Ejercicio regular con carga de peso (p. ej., caminar de 30 a 40 minutos por
sesion, mas ejercicios de espalda y postura durante unos minutos, 3 a 4
dias por semana)

e Efecto modesto en aumentar la DMO

* La reduccion del riesgo de caidas es probablemente mas importante que
los efectos del ejercicio sobre la DMO (mejoria de equilibrio y fuerza
muscular del tronco)

e PRECAUCION: en osteoporosis grave en actividades que impliquen la
flexion y rotacion de la columna hacia adelante, el levantamiento de pesos
pesados o incluso la flexion lateral del tronco, ya que estas maniobras
]§jercen fuerzas de compresion en la columna que pueden provocar una
ractura.
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de Reumatologia -

Colegio Mexicano . -

de Reumatologia www.reumatologiaclinica.org

Articulo especial
Recomendaciones de la Sociedad Espafiola de Reumatologia sobre 5l
osteoporosis S

Antonio Naranjo Hernindez®*, Petra Diaz del Campo Fontecha®, Maria Pilar Aguado Acin®,
Luis Arboleya Rodriguez®, Enrique Casado Burgos®, Santos Castafieda’, Jordi Fiter Aresté®,
Laia Gifre", Carmen Gémez Vaquero', Gloria Candelas Rodriguez !,

Félix Manuel Francisco Hernindez®' y Niiria Guafiabens Gay’

Tabla 3
Principales habitos de vida saludable”*-’

Cubrir las necesidades nutritivas con una dieta saludable que incluya una
ingesta adecuada de proteinas (0,8 g por kilo de peso corporal), calcio, frutas
y vegetales

Limitar la ingesta de cafeina

Exposicion solar con prudencia

Evitar el consumo de tabaco y limitar la ingesta de alcohol a menos de 3
unidades/dia®

Fomentar la actividad fisica con ejercicio regular tanto de carga del propio
peso (ejemplo: caminar, bailar, practicar taichi 30-40 min por sesién) como
con fortalecimiento muscular y postural, 3-4 dias por semana

" Una unidad de alcohol equivale a 200 ml de cerveza o 100 ml de vino o 25 ml de un
licor.



Osteoporosis Canada: Too Fit To Fracture™ UK Royal Osteoporosis Society: Strong, Steady, and

Multicomponent exercise programme, including resistance Straight™™
training, balance exercise, and aerobic physical activity; Weight-bearing orimpact exercise
recommends against aerobic physical activity to the exclusion »  Forexample, low jumps, skipping, hopping, jogging, stairs,

marching or brisk walking, and walking

of resistance and balance training
« Most days of the week, at moderate intensity for 50 min

Progressive resistance training (but at low intensity and for 20 min if individual is frail, less
» 2 or more days per week; 8-12 repetitions maximum mobile, or has vertebral or multiple other fractures)
Balance exercises Muscle strengthening

« Daily; sufficient intensity to challenge balance « Two orthree times per week, involving 2-3 sets of around

: : - 8-12 repetitions maximum
Aerobic physical activity

« 150 min per week or more of moderate to vigorous physical Balance exercises

activity that involves weight-bearing or impact activity « Two orthree times per week at a challenging intensity
(moderate if individuals are at high risk)

Spine-caring exercises

Posture awareness training « Forexample, safe movements and back extensor exercises
« Attention to posture, spine-sparing strategies, exercises for « Two or three times per week (might need daily for back pain),
back extensor muscles; daily, with emphasis on endurance with a focus on endurance: ten repetitions held for 3-5 s

Cauley, J. A., & Giangregorio, L. (2019). Physical activity and skeletal health in adults. The Lancet Diabetes & Endocrinology. doi:10.1016/s2213-
8587(19)30351-1



Exercise and Sports Science Australia and Osteoporosis European Society for Clinical and Economic Aspects of
Australia® Osteoporosis and Osteoarthritis, and the Committees of
Moderate to highiimpact loading Scientific Advisors and National Societies of the
International Osteoporosis Foundation (I0F)"

+ Reqular weight-bearing exercise should be advised, tailored

» 47 days perweek, 50 jumps per session
+ Forindividuals at moderate risk, more than four times

bodyweight; for individuals at high risk, two to three times
bodyweight tothe needs and abilities of the individual patient

. . + This advice was a quideline for the management of
Progressive resistance training

. Twice perweek,t high to very high ntensiy osteoporosis, rather than a quideline focused on exercise;

. the patient resources listed are those from the IOF website,
Balance training

.~ Foursessions perweekat a challenging intensity which might not be associated with the quideline

Cauley, J. A., & Giangregorio, L. (2019). Physical activity and skeletal health in adults. The Lancet Diabetes & Endocrinology. doi:10.1016/s2213-
8587(19)30351-1



CONCLUSIONES

e La actividad fisica es un contribuyente importante a la calidad ésea.

* La evidencia disponible impresiona mostrarse a favor de un impacto
positivo de la actividad fisica sobre la DMO en todas las edades, sobre todo
en columna lumbar.

* Programas de ejercicios basados en carga y resistencia impresionan mas
osteogeénicos que ejercicios aerobicos, por lo que deben preferirse si la
situacion lo permite.

* Pareciese que la actividad fisica potencia el efecto de los medicamentos
anti osteoporoticos, pero se deben realizar estudios dirigidos para mejorar
la evidencia disponible.

e Recordar el abordaje del paciente de forma integral al momento de
planificar la actividad deportiva.



Muchas gracias
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