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Presentation Overview

» Current recommendations to minimize weight loss
associated bone and muscle loss in older adults

» Strategies under investigation to minimize weight loss
associated bone and muscle loss and older adults
- Lifestyle (exercise, nutrition)
- Pharmacotherapy
- Combination therapies

* Knowledge gaps in the field with opportunities for
research
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2013 AHA/ACC/TOS Guideline for Obesity

— ——— « Weight loss goal: 5-10% of initial body size
’[ el H”"*‘m‘"’sﬁ”g] - Key Nutrient Recommendations:
+ Calcium: 1200 mg/d ©; 1000 mg/d &
 Vitamin D: 600-800 IU/d
* Protein: 0.8 g/kg/d

» Exercise Recommendations:

* 150 minutes per day moderate intensity
aerobic activity

, * 2 days per week muscle strengthening
S, i Crm—— activities
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[B:i‘im?m”m:mw] [mwmwi,:;] understand the most appropriate strategies
—eE et and prescriptions for weight loss for some

key populations, including older adults...”

Jensen et al. 2013 AHA/ACC/TOS guideline for the management of overweight and obesity in adults: a Wake F t Uni it .
3 report of the American College of Cardiology/American Heart Association Task Force on Practice Guidelines Scahoeol g;el\jledic:;;eerﬂ Y sztf'cir(\jzrzlacltiore
and The Obesity Society. Circulation. 2014 Jun 24;129(25 Suppl 2):5102-38. PMCID: PMC5819889. '”




ASN/NAASO/TOS 2005 Joint Position
Statement on Obesity in Older Adults

+ “Weight-loss therapy that minimizes muscle and bone losses is
recommended for older persons who are obese and who have functional
impairments or metabolic complications that can benefit from weight loss.”

« “Amodest reduction in energy intake (500-750 kcal/d) is recommended.
The diet should contain 1.0 g/kg high quality protein/d and multivitamin and
mineral supplements to ensure that all daily recommended requirements are
met, including 1500 mg Cal/d and 1000 IU vitamin D/d.”

« “Regular physical activity is particularly important in obese older persons to
improve physical function and help preserve muscle and bone mass. A
multicomponent exercise program that includes stretching, aerobic activity,
and strength exercises is recommended.”

Villareal et al. Obesity in older adults: technical review and position statement of The Obesity Society. Wake Forest University
Obes Res. 2005; 13(11):1849-1863. PMID: 16280421.
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Knowing This, What other Questions are
Worth Asking?

Can we develop more scalable exercise protocols to offset
weight loss associated bone and muscle loss in older adults?

Can we couple countermeasures to prevent weight
loss associated bone and muscle loss in older adults?

Can we improve our ability to measure of bone and
muscle outcomes in geriatric weight loss trials?
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Exercise can Mitigate Loss of Lean Mass,
Strength, and Bone during Weight Loss

Lean mass
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Both resistance training and a combination of
resistance and aerobic training attenuated the
loss of lean mass and bone mineral density
during caloric restriction in frail older adults

*p<0.05 for the comparison with the control group; 1p<0.05 for the comparison with the aerobic group

Villareal et al. Aerobic or resistance exercise, or both, in dieting obese older adults. N Engl J Med. Wake Forest University

6 2017;376(20):1943-55. PMCID: PM(C5552187.
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Less than 15% of Older Adults Meet the
National Physical Activity Guidelines

50

41.3

Percent

Men'-3

Hl Total

N 18-34 W 3549

Women?

50-64 W 65 and over

Elgaddal et al. Physical activity among adults aged 18 and over: United States, 2020. NCHS
Data Brief, no 443. Hyattsville, MD: National Center for Health Statistics. 2022.
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Exercise Can Preserve Y - Less than 15% of Older
Muscle and Bone | ¥- Adults meet the
during Weight Loss in y A National Physical
Older Adults ' % Activity Guidelines

Kelleher et al. Weighted Vest Use during Dietary Weight Loss on Bone Health in Older Adults with Obesity. Wake Forest University

Th demi
8  JOsteoporos Phys Act. 2017; 5(4): pii:210. PMID: 29388604 L ooadee sore
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INVEST in Bone Health (R01 AG059186)

/2
GSA 2024

WEight LOSS WEight LOSS SEATTLE, WA » NOVEMBER 13-14
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Weighted Vest Use Resistance Training

Weight Loss

Wake FOI‘eSt UniverSity The academic core
School of Medicine of Atrium Health

Miller et al. Incorporating Nutrition, Vests, Education, and Strength Training (INVEST) in Bone
Health: Trial Design and Methods. Contemp Clin Trials. 2021;104:106326. PMCID: PMC8180512.




Exercise Can Acutely Activate
Bone Resorption

= Older Adult (Wherry, 2010)
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Wherry et al. Acute catabolic bone metabolism response to exercise in young and older adults: A narrative Wake Forest University The academic core

review. Exp Gerontol. 2022 Jan;157:111633. PMID: 34826573. School of Medicine of Atrium Health
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BMD decreases by ~1.5%
over the course of a year in
competitive male cyclists
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Barry DW, Kohrt WM. BMD decreases over the course of a
year in competitive male cyclists. ] Bone Miner Res. 2008
Apr;23(4):484-91. PMID: 18072875.
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Bisphosphonate General Chemical Structure

Ongoing bone
formation

Dsteoclast

Ostaoblast
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. —Bisphosphonate

Solomon CG. Bisphosphonates and osteoporosis. N Engl J Med. 2002 Feb 28;346(9):642. PMID: 11870240.

Osteoporos Int (2014) 25:1585-1594
DOL 10 1007/s00198-014-2644-2

ORIGINAL ARTICLE

Additive effects 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

@ PLOS | on

Antiresorptive Agents Increase the Effects
of Exercise on Preventing Postmenopausal
Bone Loss in Women: A Meta-Analysis

Renging Zhao*, Zhengang Xu, Meihua Zhao
College of Physical Education and Health Sciences, Zhejlang Normal University, Jinhua, Zhejiang, China

What are the independent and
combined effects of exercise and
bisphosphonate use on weight loss
associated bone loss in older
adults?
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THE BONE, EXERCISE, ALENDRONATE, AND CALORIC RESTRICTION TRIAL

Dietary Weight Loss plus
Progressive Resistance
Training (RT) and Bone-
Loading Exercises

R01 AG074979

RT*

No RT

Primary

Dietary Weight Loss plus Bisphosphonate

Bisphosphonate

No Bisphosphonate

Progressive RT and Bone-
Loading Exercise
+ 70 mg/weekly dose
alendronate
(RT*+BIS)

Progressive RT and
Bone-Loading Exercise +
Weekly Placebo
(RT*+PL)

No Resistance Training
+ 70 mg/weekly dose
alendronate
(NoRT+BIS)

No Resistance Training
+ Weekly Placebo
(NoRT+PL)

Fndpoint: 12 month A total hip aBMD
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Muscle and Bone are Tightly Coupled
Tissues — Mechanically and Biochemically

Structure of a Skeletal Muscle

Perimysium

Blood vessel

Epimysium

Myokines Myokines & Osteokines Osteokines

Muscle fiber

Influencing Bone Influencing Bone & Muscle Influencing Muscle
i *  Prostaglandin E2 (+)

*  Myostatin (-) * BMPs (+) * Leucine-Rich i g |ggn \iig (+)(

¥ i i .
Folhstatn.l () *  Activin (-) Proteoglycans (+/-) +  Sclerostin (-
Endomysium * Interleukins (+/-) * Irisin (+) * FGFs (1) *  Osteocalcin (+)

* BDNF (+) *  MCP-1 (+) *  Osteonectin (+) o
*  Musclin (+) : Hedgehog signaling (+)
*  Matrix Metalloproteinases (-) . VEGF (+)

Connectin 43 (-)
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Beavers KM, Serra MC, Weaver AA, and Houston DK. Chapter 35: Bone, muscle, and sarcopenia. Marcus and Wake Forest Universit .
14  Feldman's osteoporosis. Edited by David W. Dempster, Jane A. Cauley, Mary L. Bouxsein, Felicia Cosman. ake rorest University The academic core
: : : . School of Medicine of Atrium Health
London, United Kingdom: Elsevier/Academic Press, 2021.




Risedronate Use Appears to Mitigate Bone
Loss Following Sleeve Gastrectomy

Gastric Sleeve Surgery Time, months 0 Time, months
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Beavers et al. Risedronate use to attenuate bone loss following sleeve gastrectomy: Results from a pilot Wake Forest University T s ClE e e
15 randomized controlled trial. Clinical Obesity. 2021;e12487. PMCID: PMC8563448. School of Medicine of Atrium Health




Risedronate May also Mitigate
SG-induced Lean Mass Loss...
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Flores et al. Risedronate use may blunt appendicular lean mass loss secondary to sleeve gastrectomy: Results from a pilot ran domized controlled trial. JCSM Rapid Commun. 2023 Jan-Jun;6(%):18-25.
doi: 10.1002/rco2.72. PMCID: PMC10236921.




DXA has known limitations when assessing
musculoskeletal tissue

Blood Muscle
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Beavers KM, Serra MC, Weaver AA, and Houston DK. Chapter 35: Bone, muscle, and sarcopenia. Marcus and
17  Feldman's osteoporosis. Edited by David W. Dempster, Jane A. Cauley, Mary L. Bouxsein, Felicia Cosman.
London, United Kingdom: Elsevier/Academic Press, 2021.
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