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People with obesity have greater muscle mass
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Adapted from Janssen |, et al. J Appl Physiol (1985). 2000;89(1): 81-8.



Interpreting changes in muscle quantity during

weight loss Is challenging

2=

11 -

Muscle volume (no adjustment)

_,___r"

Sarcopenia threshold (EWGSOP2)*

e

Muscle volume / height?

60 80 100 120

Weight (kg)

EWGS0P2, European Working Group on Sarcopenia in Older People 2; SD, standard deviation.
Adapted from Linge J, et al. Circulation. 2024;150(16): 1288-1298.
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Interpreting changes in muscle quantity during

weight loss Is challenging
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BMI, body mass index; FNIH, Foundation for the Mational Institutes of Health.
Adapted from Linge J, et al. Circulation. 2024;150(16): 1288-1298.



Percent weight lost as fat mass and

lean body mass: OMMs vs. bariatric surgery

OMMs: Bariatric surgery:
FFM ~ 25-39% of total weight loss’ LBM ~ 12-44% of total weight loss?
Retatrutide Semaglutide Tirzepatide 12%
0
= -5 67% 61%
@ 75%
g 107
g Proportion of total weight

-20 | lost derived from:
FM [l FFM

-25-

44%

FM, fat mass; FFM, free fat mass; LBM, lean body mass.
1. Adapted from Conte C, et al. JAMA. 2024;332(1): 9-10. 2. Data from Sylivris A, et al. Obes Rev. 2022;23(7): e13442.



The greater the weight loss, the greater the loss

of lean body mass
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LBM, lean body mass.
Adapted from Linge J, et al. Circulation. 2024;150(16): 1288-1298.



Muscle function: how to measure

ol

Mechanick JI, et al. Obes Rev. 2025;26(1): e13841.



Muscle strength after bariatric surgery-induced

weight loss
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The greater the TZP-induced weight loss,

the greater the improvement in physical function
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IWQOL-Lite-CT, Impact of Weight on Quality of Life-Lite Clinical Trials Version; SF-36v2, SF-36v2 Health Survey Acute; TZP, tirzepatide.
Hunter Gibble T, et al. Diabetes Obes Metab. 2025;1-12.
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Incretin-based OMMSs improve physical function

(6MWT) In people with obesity and HFpEF
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Analysis at week 52 ETD 95% ClI p-value Analysis at week 52 ETD 95% ClI p-value
Sema 2.4 mg vs placebo 203 m 8.6; 32.1 <0.001 Tirze MTD vs placebo 183 m 9.9; 26.7 <0.001

6MWT, 6-minute walk test; Cl, confidence interval; ETD, estimated treatment difference; HFpEF, heart failure with preserved ejection fraction; OMM, obesity management medication; Sema, semaglutide.
Data from 1. Kosiborod MN, et al. N Engl J Med. 2023;389(12): 1069-1084; 2. Packer M, et al. N Engl J Med. 2025;392(5): 427-437.



Know the factors associated with muscle loss

Aging

Pre-existing low
muscle mass,
sarcopenia, and/
or malnutrition

Presence of
comorbidities
(e.g., T2DM)
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Caloric restriction
(negative energy
balance)
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Inadequate protein/
nutrient intake

Reduced appetite,
j? food aversion,
. taste changes

Gastrointestinal
side effects

%% ﬁ Physical inactivity

T2DM, type 2 diabetes mellitus.
Mechanick JI, et al. Obes Rev . 2025;26(1): e13841.




Diet & exercise can improve
weight loss composition
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FM, fat mass; FFM, free fat mass.
Caturano A, et al Curr Opin Clin Nutr Metab Care. 2025;28(4): 339-350.



Virtue lies in the middle

Optimal range

Muscle wasting * Risk for prediabetes and T2DM

Deficiency IOM acceptable range (10-35% of energy)
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EAR, estimated average requirements; IOM, Institute of Medicine; RDI, recommended daily intake; T2DM, type 2 diabetes mellitus
Adapted from Mittendorfer B, et al. Nat Rev Endocrinol. 2020;16(1): 59-66.



Exercise training preserves lean mass in people

on incretin therapy
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Several medications are under investigation for

muscle mass preservation

Target mechanisms

© Myostatin/Activin
@ GH/IGF-1 pathway
. . B
@) Mitochondria ® ) Ghrelin &
Androgen Growth hormone CoEnzyme Q10 @
g GH Secretagogue (GH) (Ubiquinone) ) G -
Other CoEnzyme e B 151
A,,amm,. i ® @ Crowth hormone ® Q10 (Ubiguinone) Nicotinamide REMILSI0)
" Ibutamoren (GH) riboside
Hydrochloride (MK677) GH . _ (NAD+ precursor)
(Ghrelin receptor Secretagogue Allopurinol (Xanthine .
agonist) Oxydase inhibitor) <
Lavolh . BYM338
T kol bt Pioglitazon (Bimagrumab)
Mesen PPAR ist
g Afacalcidol o (FEAG v egorit) ~
Oxytocin enosumab — Prolia
> (RANK inhibitor) REGN1033
i _ AS1.120  Testosterone (Trevagrumab)
) Vit D (Kremezin-Uremic
MYMD1 toxin removal)
VitaminD  (Immunometabolic Testosterons OMK0773
regulator) Potassium citrate (acid (SARM)
Cetylpyridinium producer neutralizer) s =
Chioride BIO101 (Sarconeos- (Aromatase
ocin  Hydroecdysone-MAS Angrogel inhibitor)
X receptor activator) LPCN1148/Lipocine  (testosterone gel)
(Androgen Receptor
agonist)

GH, growth hormone; IGF-1, insulin-like growth factor-1.
Adapted from Rolland Y, et al. Metabolism. 2023:149: 155597.



Strategies to preserve skeletal muscle

- Adequate dietary protein
- Exercise (resistance >> aerobic)

- New medications?




Is weight loss-induced muscle mass loss clinically

relevant?

» Sarcopenia and frailty as a consequence of weight loss are unlikely in
most people

« Some populations (e.g., older adults, individuals with severe obesity, and
other conditions at risk for sarcopenic obesity) may be at risk

* Adequate nutrition and resistance exercise, combined with obesity
management medications or bariatric metabolic surgery, help optimize body
composition during weight loss
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