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Durante décadas sonhamos com um medicamento capaz de
promover perdas de peso semelhantes a cirurgia bariatrica. |™,

Finalmente conseguimos. \*
. | Mas junto desse avango surgiu uma nova responsabilidade: \\ ‘
garantir que o paciente PERCA GORDURA e ndo :
'4 ’ FUNCIONALIDADE!"

Y

.éSem Uso de Analogo de GLP-18 Com Uso de Analogo de GLP-1
i i 1 - |
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ANTES DO USO DEPOIS DO USO
(-

E apés a perda de peso?

Apés a perda de peso, ocorre
AUMENTO dos hormonios
envolvidos com a fome, e
REDUCAO daqueles envolvidos
com a saciedade, dificuldade a
manutenc¢ao do peso perdido.

Sumithran et al., 2011
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E APOS A PERDA DE PESO?

Sinais ese®@ AN A Occcee
de saciedade .

Em uma conta aproximada: 5
para cada 1 kg de peso perdido, o apetite | [SESSt

aumenta em 100 kcal, enquanto o
gasto energético é reduzido em 30 kcal.

=

Apds o emagrecimento, sinais de saciedade diminuem Por isso, manter o peso perdido
os sinais de fome aumentam. € um grande desafio.

[ABESO/SBEM, 2023.
[Speakman et al. Dis Model Mech, v. 4, p. 733-745, 2011.
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O uso de GLP-1 cresce rapido — e a composi¢ao corporal
importa
1em8 15-21%
dessa perda pode
adultos americanos ja de perda de peso total em corresponder a massa magra,
usaram um GLP-1 para 68-72 semanas a depender do firmaco e da
emagr eClm‘int.o (STEP 1 e SURMOUNT-1). dose. Compardvel a perda
ou doenga cronica. observada em restrigdo
caldrica isolada.
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O que realmente acontece com a

COMPOSICAO CORPORAL?

G emagrecimento existe perda de:
ANEES DEPOIS

) y
2@ / GORDURA

Reducao da gordura corporal

+/ GLICOGENIO
Menor armazenamento
de energia nos musculos
e figado

v AGUA
6 Perda de agua corporal

Peso total

associada a redugdo de
glicogénio e ingestao

=
Bl

Gordura @ Massa ) Agua @ Glicogénio
corporal magra (estoques)

+ MASSA MAGRA
Inclui musculos, érgaos,
osso e outros tecidos

O que realmente significa massa magra?

MASSA MAGRA
i \ Quando um estudo fala perda de
0 Agua corporal (x70-75%) massa magra nio significa
] Orgios (Figado) necessariamente perda de
< 0ssos musculo.

= Musculo esquelético

A maioria dos estudos utiliza DEXA ou BIA,

que estimam massa magra total, e ndo
musculo esquelético isoladamente.

Heymsfield SB et al., Obesity Reviews, 2025
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Massa magra ( Musculo esquelético
. J A / - .
J 1 Miosteatose: Tecido
P } ( Ongaos [ Area muscular muscular com maior
/ infiltracdo de gordura
Misculo } outros tecidos ‘ ‘ Miosteatose intramuscular
\ 5 (metabolicamente menos
Qualidade muscular funcional], e pode ser
preferencialmente
\ . - .
( Estimativa indireta : e AvaliagZo direta ) catabolizado durante a
J AN ) . .
perda de peso induzida
/ N por incretinas.

A perda de massa magra ndo significa, necessariamente,
perda equivalente de musculo esquelético.

Sera que estamos perdendo o musculo funcional...

ou apenas o tecido metabolicamente menos saudavel?

9
~
A REVOLUCAO DOS GLP-1
A EVOLUGAO QUE TRANSFORMOU O TRATAMENTO DA OBESIDADE
4
: V4 :
ORLISTATE LIRAGLUTIDA SEMAGLUTIDA TIRZEPATIDA
1998 2010 2017 2022
Age no intestino e Primeiro analogo de Maior poténcia e Duplo agonista Triplo agonista
reduz a absorgéao de GLP-1 aprovado para resultados superiores (GIP/GLP-1) e nova (GLP-1/GIP/GCG).
gordura alimentar. obesidade. na perda de peso. era de resultados. Potencial ainda maior.
EVOLUGAO DA PERDA DE PESO MEDIA (%)
30% (EM ESTUDOS CLINICOS) 24_30%
25% J ®
9 | 20%/
& 20% - @
a
£ 15% 12‘7/
g @ Cada avango,
w 10% 6% um novo patamar
a ® de resultados.
R 59 3%/
o
0%
ORLISTATE LIRAGLUTIDA SEMAGLUTIDA TIRZEPATIDA RETATRUTIDA
| @ Mais do que perder peso, o objetivo é: MAIS SAUDE, MAIS QUALIDADE DE VIDA e PRESERVACAO DA MASSA MAGRA.
10
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Eficacia comparativa da cirurgia metabdlica/bariatrica x

Agonistas do receptor GLP-1

Tratamento Perda média de peso
Mudanga de estilo de vida 5-8%
Orlistate 5-8%
Liraglutida 8%
Semaglutida 14,9-15%
Tirzepatida 20-22,5%
Retatrutida até 24,2% (fase 2)

Cirurgia bariatrica 25-35%

Schauer et al., 2017; Wilding et al, 2021; Sabatella, et al., 2025; Aronne et al., 2025; American Society for Metabolic and Bariatric Surgery (ASMBS).
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Emerging anti-obesity drugs Phase 2 Phase 3

Ongoing  Completed Ongoing  Completed

i Cagilintide
GLP-1RAS

Danuglipron

Ecnoglutide

Efpeglenatide

Noiiglutide

Orforglipron

TG103
GLP-1 RA and Amylin-analog
CagriSema

GLP-1 and GIP RAs

Novos medicamentos em ESTUDO. ot

VK2735
GLP-1, GIE and Glucagon RA
Retatrutide

GLP-1 and Glucagon RAs
Efinopegdutide

MAIS DE 10 CLASSES DIFERENTES! oo

Survodutide
SGLT-2 inhibitors
Canaglifiozin?
Dapaglifiozin
Licoglifiozin
SGLT-2 inhibitor and GLP-1 RA
Dapaglifiozin/Exenatide
Norepinaphrine, Serotonin, and Dopamine
reuptake inhibition & GABAR stimulation
Sibutramine/Topiramate XR
Other agents with discrete mechanisms of

action ’
Beloranib

Bimagrumab
Denatonium Acetate

Dapiglutide

K-757 and K-833
Leucine/Sildenafil/Metformin
MariTide

MBL949

Orlistat/Acarbose

$-309309

Semaglutide and NNC0165-1875
Setmelanotide

Vutiglabridin

Ongoing Phase 2 SIS C Phase 2 Ongoing Phase 3 BN C. Phased

12
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Estudos em andamentos...

nature medicine a

Article https://doi.org/10.1038/541591-026-04204-0

Bimagrumab plus semaglutide aloneorin
combinationfor the treatment of obesity: a
randomized phase 2 trial

Received: 17 June 2025 Steven B. Heymsfield®'' , Louis J. Aronne ®2, Penelope Montgomery?,
Lloyd B. Klickstein®, Laura A. Coleman®, Kiran Dole®, Linda Mindeholm®,
Susan Spruill®’, Xingyuan Li®, Kenneth M. Attie® & for the BELIEVE trial

Published online: 2 March 2026 investigators*

Accepted: 5 January 2026
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@ Monoterapia @ Bimagrumabe + semaglutida

110%
100%

80%

60%

40%

20%

0%
Bimagrumabe Semaglutida Bimagrumabe + semaglutida

Estudo BELIEVE (fase 2b, publicado na Nature Medicine):
quando Bimagrumabe é combinado com semaglutida,
92,8% da perda de peso vem de gordura (acima dos
71,8% observados com semaglutida isolada).
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0 QUE DIZEM 0S GRANDES ENSAIOS CLINICOS

[V ido =
Estudo / farmaco Perda de peso total 0D pesolll)lz;(ll;do massa

STEP 1 (semaglutida 2,4 mg) ~15% em 68 semanas ~25-45%

SURMOUNT-1 (tirzepatida) 15-21% em 72 semanas ~25% (proporcionalmente menor)

Randomizagdo mendeliana

(>800 mil individuos, Confirma perda de massa magra,
Liang et al. Diabetes, Obesity and — proporcionalmente menor que a de
Metabolism. 2025; gordura

doi:10.1111/dom.161712025)

Metanalise de RCTs
(7 estudos, 821 pacientes, Massa magra relativa: +1,81%
Laverde et al, 2025/2026; doi: Massa magra absoluta: -1,74 kg
10.1038/541366-026-02118-y)

IMPORTANTE: a propor¢do de massa magra perdida com GLP-1 é compardvel a de dietas hipocaldricas isoladas.
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Original Article Obesity
CLINICAL TRIALS AND INVESTIGATIONS

The Effect of Rate of Weight Loss on Long-Term Weight
Regain in Adults with Overweight and Obesity

Roel G. Vink, Nadia J. T. Roumans, Laura A. J. Arkenbosch, Edwin C. M. Mariman, and Marleen A. van Baak

A
16 9 ® VLCD
14 { r=0325p=0.018 - -
xcll e °LCD - Paciente que perdeu mais
o
10 1 massa magra no seu
£ 81 emagrecimento tem = maior
3 j ] chance de reganho de peso!
E 24
=
C R
e
z 21 "
-4 A L]
-6

40 -30 -20 -10 0 10 20 30 40
%FFML after DI

Figure 3 (A) Correlation between percentage fat-free mass loss (%FFML) during the
dietary intervention (DI) and weight regain (n = 53), r=0.325, P=0.018. (B) Corre-

www.obesityjournal.org Obesity | VOLUME 24 | NUMBER 2 | FEBRUARY 2016
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Por que o GLP-1 favorece a perda de massa magra?

~ . Menor apetite e esvaziamento gastrico lento reduzem
Ingestdo reduzida : . .
drasticamente calorias e proteina.

Insulina baixa + maior sinalizacdo de glucagon favorecem

Perfil hormonal catabélico .
protedlise muscular.

Menor atividade Fadiga e menor ingestdo energética reduzem o gasto por
espontanea atividade fisica.
. Escalonamento de dose amplia supressdo de apetite e o risco
o Efeito dose-dependente P P P
de perda muscular.

Parte da “massa magra” perdida ndo é musculo esquelético: inclui érgdos e dgua.
Estudo em modelo animal (2025) mostrou que boa parte vem do figado.

Middleton et al. Semaglutide-induced changes in lean body mass are primarily attributable to reductions in non-muscle lean tissues, 2025.

O principal problema é quando essa perda acontece...

SARCOPENIA

&

Perda de massa, forca
& qualidade muscular.

FRAGILIDADE
@

FUNCIONALIDADE

[
| N

Dificuldade para realizar
atividades do dia a dia
e perda de autonomia.

Maior vulnerabilidade
a eventos adversos
como quedas, internagdes
 complicagdes.

UM CICLO QUE SE ALIMENTA
E PIORA COM O TEMPO.

®

Os trés eixos se retroalimentam: sarcopenia leva a fragilidade, que reduz a
funcionalidade, que agrava ainda mais a perda muscular.

18
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Obesity

Suboptimal
treatment

Sarcopenic Goals of
obesity ’ treatment

[}

17}

©

E oLow muscle mass

L oRisk of weight cycling Reduced
o Increased risk of adiposity

==

==

sarcopenia with aging
Optimized muscle mass
Minimized risk of sarcopenic
obesity or sarcopenia

Improved functional

ability and quality of life FIGURE 1 Muscle-related goals
of obesity treatment and muscle-
related complications of suboptimal
treatment. Adapted from Prado et al.”

I

=S

Muscle mass

Mechanick et al., 2024

O principal problema é quando essa perda acontece...

19

O QUE AINDA NAO SABEMOS!

v/ Qual musculo é perdido.

v Quanto dessa perda interfere na forga.

V Se toda perda muscular deve ser evitada.
V Se existe remodelagdo muscular saudavel.

REVISAO de 417 Ensaios Clinicos:
“Menos de 20% dos Ensaios Clinicos relatam

0 que as pessoas comeram. Estamos
prescrevendo no escuro nutricional.”

20
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MUSCULO ESQUELETICO: Comunicacio direta com outros
orgaos e tecidos

Promotes endothelial function Improves mcampal
Endocr Rev. 2020 Aug; 41(4): 594-609. andjrevascularization aging skin |/ neurogenesis
2 Appetite] (.

Published online 2020 May 11. doi: 10.1210/endrev/bnaa016: 10.1210/endrev/bnaa016

Muscle-Organ Crosstalk: The Emerging Roles of Myokines

Mai Charlotte Krogh Severinsen and Bente Klarlund Pedersen =S Adipose
Blood vessels tissue
Lipolysis
\ L= _
Bong \ = Browning
formation

i -
Adrenal - A
" gland Macrophage
« Liver T6LP-1 A
T Hepatic glucose S i) ] : LINF
B visceral production during } L T Cortisol 1L-10
fat " exercise ML-1ra
Ax?s“iﬁze - * Lymphocyte
Neutrophil
Reduction of Browning
visceral fat mass )
Tlnsulin b ’
Gastrointestinal o
Lipolysis Pancreas tract Immune cells

ESTRATEGIAS NA
PRESERVACAO DA MASSA
MUSCULAR

11
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ESTRATEGIAS NA PRESERVACAO DA MASSA MUSCULAR

Proteina

l

Leucina

l

mTOR

RECOMENDACAO: 1,2-1,6 g/kg

l Distribuir: 25 a 40 g de proteina/refei¢do
(2,5 g leucina) - 3 a 4x no dia.

MPS

l

Preservacao muscular

Witard et al., 2014; Layman, 2024

23
ESTRATEGIAS NA PRESERVAQAO DA MASSA MUSCULAR
Journal of Biochemistry Schematic of protein breakdown & synthesis
Mini Review Research
Role of Essential Amino Acids in Protein Muscle
Synthesis and Muscle Growth Muscle Muscle
Breakdown
Suplementagdo com 10g de AA
essenciais (pelo menos com 2g de Leu) Blood
Hypertrophy occurs when
Muscle > Muscle
. Breakdown
Synthesis
Figure 1. Schematic of protein breakdown and synthesis.
24
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ESTRATEGIAS NA PRESERVACAO DA MASSA MUSCULAR

Journal of Biochemistry
Mini Review Research

Role of Essential Amino Acids in Protein
Synthesis and Muscle Growth

Table 1. Effects of essential amino acid (EAA) supplementation on muscle protein synthesis and muscle growth.

Study Participants EAA Supplementation Protocol Muscle Protein Synthesis Rate Muscle Growth Outcomes
(%) Change
Smith etal.| Trained athletes | Leucine-enriched EAA supplement (10g) 25% Increased Iesatr:er:;ts;Ie mass and
Peri-exercise consumption
Chen etal. Older adults EAA-rich protein shake (25g) 15% Enhanced muscle proFE|n synthesis
after exercise
Williams et | Resistance-trained BCAA supplement (5g leucine, 18% Improved ml:::l;rrecovery and
al. men and women 2.5g isoleucine, 2.5g valine)
Post-exercise consumption
Yang etal. | Untrained adults Essential amino acid complex (20g) 10% Moderate muscle hypgrtrophy and
strength gain
Pre and post-workout

25

ESTRATEGIAS NA PRESERVACAO DA MASSA MUSCULAR

Omega-3 fatty acids and 99999
p rOte i n synth es i s Long term (8 week), high a @jeukendrup

dose supplementation (5

www.mysportscience.com

/day
® g/day)
insulin @
amino acids
q % | @) |
¥ This changes the Omega-3FA are incorporated
leucine function of membrane into the lipid bilayers of

) proteins membranes
v ° () ‘
0000000000 [ 1] 00000000000 00000 00 00 00000000
Muscle cell membrane
HeYeYelelototelateYete] 00 0000000000000000 © 000000 000000

Effects of anabolic :
T i Muscle protein Muscle protein
stimuli (insulin, mTOR A synthesis @ synthesis is
leucine, amino acids) increased

on mTOR is increased

Smith et al., 2011; Smith et al., 2011

26
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ESTRATEGIAS NA PRESERVACAO DA MASSA MUSCULAR

Estima-se que a suplementacao de 6mega 3 pode aumentar

>10% o estimulo de sintese proteica muscular.

Effect of LC n-3 PUFAs ?

(spoe Ayey 110} J0 %)
VHO+Vd3 9psnu |ejejs

Skeletal muscle anabolic response
V|

------ 6-10%

Suboptimal protein Optimal protein Suboptimal protein Optimal protein
+ +

Resistance exercise Resistance exercise

27
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Combining proteins with n-3 PUFAs 2
(EPA + DHA) and their inflammation
pro-resolution mediators for preservation

of skeletal muscle mass

Renée Blaauw', Philip C. Calder’™”, Robert G. Martindale* and Mette M, Berger™*

Recovery phase P
Protein:=2.0 g/kg/day
Progressively
Co;’e)”; mse Protein:=1.5 g/kg/day increasing
protein
) intake over
Latgaaﬁte M Protein: 1.2-1.5 g/kg/day time

Early acute phase
Day 1-3 ICU

Estudo: sugere um aumento da
dose de d6mega 3 de acordo com

o aumento da quantidade de
proteinas da dieta.

Protein: 0.6 — 1.2 g/kg/day

Fig. 1 Schematic overview of protein progression strategy over time during a patient’s ICU stay. While the patient is in the acute phase, it
is recommended that 1.5 g/kg/day protein (which equates to 1.2-1.3 g/kg/day protein equivalents) not be exceeded. The intake can be increased
during the recovery and post-ICU phases, taking disease-specific guidelines into consideration

28
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ESTRATEGIAS NA PRESERVACAO DA MASSA MUSCULAR

HMB Supplement and Muscle Mass

What is HMB HMB and Aging
HMB (hydroxymethylbutyrate) is an active Studies show that even without exercise,
metabolite of the amino acid leucine. Studies show supplemental HMB may help in preventing
that it helps maintain muscle mass in older adults age related muscle loss.

and may help build muscle during strength training.

HMB and Muscle Growth HMB, IL-17, and Autoimmune Diseases
HMB is anticatabolic, meaning it prevents the breakdown HMB as a leucine metabolite interacts with the way that a
of muscle protein. specific type of immune system cell, called Th17, works.
A study showed HMB significantly increased aerobic
capacity as well as lean muscle mass in athletes. Th17 cell produce IL-17, and inflammatory cytokine.
A meta analysis also shows that HMB significantly Increasing HMB levels was shown in a recent study to
reduced the biomarkers associated with muscle damage increase IL-17, which is implicated in many autoimmune
from hard training. diseases, such as psoriasis and rheumatoid arthritis.

Bear et al., 2019
29
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Creatine supplementation and
muscle-brain axis: a new possible

mechanism? Angiogenesis
Neurogenesis
Synaptogenesis
H i i 1k 2 3 i
Felipe Rlbglro s S?ott C. Fort?es ., Darrer\ G. Candow?, Cathepsin B/BONF 3:33:;" function
Pedro Perim“, Fabio Santos Lira®, Antonio Herbert Lanc f;dlz’:?l\nnn Mood
ctate

and 1ncé C Rnaca Natnal
FGF21
Gpld1
DBHS

Liver Metabolic control

Carnitine

Cortisol

HPA axis
Adrenal gland
FIGURE 1
TYPE Mini Review lllustration about the ability of muscle contraction during exercise to secrete myokines with the capacity to communicate directly with the brain or
PUBLISHED 23 July 2025 being mediated by the liver and promoting several cognitive benefits.
Dol 10.3389/fnut.2025.1579204

15



28/07/2026

ESTRATEGIAS NA PRESERVACAO DA MASSA MUSCULAR

The Journal of
Nutritional
Physiology

Contents lists available at ScienceDirect

The Journal of Nutritional Physiology

journal homepage: www.sciencedirect.com/journal/the-journal-of-nutritional-physiology

ELSEVIER

Editorial

Creatine supplementation for preventing muscle atrophy in patients taking incretin-based
pharmacotherapies: a perspective

SKELETAL MUSCLE
MUSCLE STRENGTH
ANTI-CATABOLIC EFFECT
FAT-FREE MASS
INFLAMMATION GLYCEMIC CONTROL
o
7 T
o
? Fasd INCREASE AMPK
T(’:“;F',ﬂ GLUT4 TRANSLOCATION
i CREATINE SUPPLEMENTATION GLUCOSE UPTAKE
AND INCRETIN-BASED HBA1C
IFN-y PHARMACOTHERAPIES 5

P G =

Fig. 1. Possible mechanisms of action of creatine supplementation in users of incretin-based pharmacotherapies.

https://doi.org/10.1016/j.jnphys.2026.100028
Received 4 March 2026; Received in revised form 7 April 2026; Accepted 9 April 2026

[Available online 15 April 2026
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) Bone i Mg?* supplementation
P Moy 2021, 15886 Lol ° g 5 Growth factors
[N

Magnesium supplementation enhances 0000001 | | 9999999

mTOR signalling to facilitate myogenic (®
differentiation and improve aged muscle °

performance OO OOOO @ ®
MQATPZ =l / \
o
P
Y [4EBP1<j>

P
4. O
ATPE O, ( SSK?

oooo .|

A suplementacio de
magnésio parece otimizar a
sintese proteica muscular.

0o ©

Nuclear Ribosomal
gene expression protein synthesi

D)

Improved {f ion and sarcog

Myogenic
differentiation
reg

ia during aging

Smith et al., 2011; Smith et al., 2011
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ESTRATEGIAS NA PRESERVACAO DA MASSA MUSCULAR

Como funciona:
o 0 Mg dimalato é associado ao acido
b Hoae a malico, o que confere uma caracteristica
s gy de otimizar a produgdo de ATP pelas
mitocondrias no musculo esquelético.

Magnesium supplementation enhances
mTOR signalling to facilitate myogenic

differentiation and improve aged muscle Avli 2
performance 1cacoes: .
Performance esportiva

Sintese proteica

Recuperac¢io muscular
Fadiga
Fibromialgia
Analogos de GLP-1

Smith et al., 2011; Smith et al., 2011

33
Figure 3. Representation of the theoretical mode of action of the dietary supplements
mentioned in this review. ATP, adenosine triphosphate; CRP, C-reactive protein; HMB, {-
ESTRATEGIAS NA PRESER hydroxy-B-methylbutyrate; IL-6, interleukin-6; K*, potassium; Mg, magnesium; MPB,

muscle  protein  breakdown; MPS, muscle protein  synthesis; MSM,
methylsulfonylmethane; mTOR pathway, mechanistic target of rapamycin pathway; ROS,

Review . L 5 .

Can Dietary Supplements Support Muscle Function and Physical [sactiveloxygenispecies JINGCyumoniecos slaciogiphay

Activity? A Narrative Review ) ; =

Potential mode of action of each
Louise Brough 1**(, Gail Rees 2**(%, Lylah Drummond-Clarke 34, Jennifer E. McCallum %, Elisabeth Taylor 5, nutritional supplement

Oleksii Kozhevnikov () and Steven Walker %7

Extracellular K+
(ential

Memprane vo

34
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ESTRATEGIAS NA PRESERVACAO DA MASSA MUSCULAR

fMpgy

Review
Gut-Muscle Axis Exists and May Affect Skeletal
Muscle Adaptation to Training

Katarzyna Przewlécka ', Marcin Folwarski 2, Karolina Kazmierczak-Siedlecka *
Karolina Skuniecu\a-iydecka 47 and Jan Jacek Kaczor **

0 eixo intestino-musculo existe e pode afetar as
adaptagdes musculares ao exercicio.

35
(A) i i
Moderate activity and healthy diet 4 anton
potential
@ glycogen
4 siodiversity . . Mitochondrial @ availability
4 Bacteroidetes Epithelial cells integrity Blood circulation tblooer\esls @\ 4 mToR
YFimicutes 17§ . TR \
s .00 JLPS x muscle
5 @ tmuc2 @ ¥ oA l NF-kB dc:::;.. \ strangth
s - 5 1Pmlnﬂammatory I> > i .
/., el e IL-10 cytokines : glycogen _‘ ttra ning
., - ~AN- - o )’ synthesis ¢ —/ daptati
el o @ :“im B .. IgA tamunﬂamma(ory f“ﬁ‘ > v adaptation
§ . ASCFA  baner St 1 cytokines tmTOR ':;::;:m tVOZ max
2 = (<, g - -
= = NESR.
% ; - . S e e R, SR gy N e L
£ SCFA —~ bl IL-6 Protein
* .  [thrinlggl 1 | B
- ’ y wo© AR NF-kB cogen
\" AN = Sz 48 @88 ﬁgzte < l iﬁtr:sis muscle
i Impaired ’« sctatal™ IFN-y fLPs A '_a,:> ' =t |—I\ o strength
?Flrmmums ::::2. L. @ 2 . A _ 7 : } q training
T::t:'r::ermnﬁng ANAA~— = » \‘. = TNF-a jnhm aﬂm lg::lllg)‘ﬁ} "m ladaplaﬁon
4 Bacteroidstes Intestinal epithelium permeabllity 2 A l mTOR } et stont
Carbohydrate 4 i . 1VOZ max
Sairaarta) bictana l i ROS production
biogenesis ? NEXS
} { 4 Foxo
tress-— Lack of/excessive training and unhealth _.Stress_, ¥ mToR
y
diet g
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ESTRATEGIAS NA PRESERVACAO DA MASSA MUSCULAR

v 0 musculo precisa de sinalizacao.

V'Sem Lesio mecanica, nio existe
motivo fisiolégico para preserva-lo.

Resistance Training
[ S

Muscle Contraction

Hormonal Responses Immune Responses

Immune Cells
G H +

S

AARY 4

Ryt

IGF-1

/
P70 S6K
\

Muscle

& ——

IGF-1
i

Testosterone — S,m
i s

Hiiisidddsdetess %RZZML !S!"XRXII.'X!X:I 3380222002,
l MAPKs I s

Differentation
md Fusion

Akl PI-3K JAK

4!-_ BP1

» )

Incn ased
Tr anscription

lmn ased
Translation

Hypertrophy
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ESTRATEGIAS NA PRESERVACAO DA MASSA MUSCULAR

A suplementacdo na era dos analogos
de GLP-1 também deve otimizar a
recuperacao muscular apos o
exercicio, sendo essa uma das maiores
queixas clinicas devido a restricao
caldrica/ perda de massa muscular.
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Eating disorders

« 1 binge episodes in both sexes
* 1 eating disorders, binge eating, self-
induced vomiting and fear of eating in @

Glycemic control

CNS effects

« long term use 1 risk for depression,
anxiety, and suicidal ideation more in @
vs.d

Cardiovascular effects

« Semaglutide: stronger 4 adverse
ind'vs. @

« 1 HbATc greaterin Q vs. &'

« stronger cases of symptomatic
hypoglycemia in @ vs. o in patients
with T2D

Reproductive function

« may restore regular ovulation in @ with
obesity or PCOS

« may improve sperm mobility and
testosterone levels through weightloss.

Pharmacokinetics

* Lirgluide: igher drug exposure in @
5. & with same body weight

Body weight loss
« greater body weightd in @ vs. &

*sex difference not assessed

2024

« Liraglutide: T adverse cardiovascular
events’
« 1 heart rate and blood pressure*

Gastrointestinal effects
* 1 adverse Gl side effects in Qvs. &
stronger 4 inflammation and adhesion
formation in sleeve gastrectomy
patients Q vs. &

Evidence for interaction of estrogens and GLP-1 signaling

Estrogen enhances pancreatic and intestinal GLP-1 secretion
Lower circulating estrogen levels are associated with binge eating
episodes in women

Gastric emptying rates are responsive to ovarian steroids and GLP-1
Postmenopausal women show less pronounced & in HbAc
Fluctuating ovarian steroids in premenopausal women may
influence GLP-1 secretion in response to glucose

Peak anorexigenic effects of GLP-1 in cycling women?

Estrogens
Days
1

Figure 2. Overview of clinical evidence for sex-specific effects of glucagon-like peptide 1 analogs and their potential interaction with estrogens.
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Nutritional, functional, and psychological considerations for
incretin-based therapies in adults—an EASO, EFAD, and ECPO
Consensus Statement

Laurence Dobbie, Liisa Tolvanen, Daniela Alves, Jennifer L Baker, Natalie S Bez, Susie Bimey, Leonie H Bog, Adrian Brown, Monica Bullo,
Ken Clare, Emma L Duncan, Ellen Govers, Vicki Mooney, Hilda Mulrooney, Daniela Ojeda Mercado, Grace 0'Malley, Jean-Michel Oppert,
Toby Pillinger, Wineke Remijnse, Emma Shuttlewood, Maria Wakolbinger, Euan Woodward, Volkan D Yumuk*, Maria Hassapidou”,
Andreea Ciudin®, Barbara McGowan’*

Incretin-based therapies, including GLP-1 receptor agonists and dual GLP-1-GIP receptor agonists, have transformed
obesity producing substantial weight loss and cardiometabolic benefits, with potential improvements
in obesity-related complications, physical function, quality of life, and psychological wellbeing for many individuals.
However, reduced appetite, rapid weight loss, gastrointestinal adverse effects, and changes in eating behaviour might
create nutritional, funcuonal or psychologlcal risks in some individuals. This EASO-EFAD-ECPO Consensus

outlines p ional, functional, and psychological considerations during incretin-based therapy
treatment. We synthesise evidence on medical nutrition therapy, including protein targets during weight loss, dietary
quality, and mitigation of gastrointestinal adverse events. We discuss pragmatic approaches that could help support
preservation of fat-free mass and physical function during weight loss, including adequate protein intake and
progressive resistance exercise. We emphasise the psychological and identity-related chall during incretin-based
therapy, including shifts in food reward, coping, and social connection, and recommend psychological screening,
with integrated support where needed. We propose pragmatic momtonng during weight loss, including diet quality,
micronutrient risk, and functional with body-comp where indicated. We suggest
approaches to address disparities in access and adherence to ensure equity. We discuss the importance of shared
decision making with the patient in decisions to start, up-titrate, delay, pause, down-titrate, or discontinue incretin-
based therapies, considering the physical and psychologlcal risks of treating versus not treating. Finally, we identify
future research priorities, including I inal research on mic ient status, macronutrient requirements,
changes in dietary patterns and food choices, musculoskeletal outcomes, unique dosing schedules, and post-cessation
maintenance to optimise safety, efficacy, and the patient experience.

+
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MANEJO NUTRICIONAL PRATICO, FUNCIONAL E PSICOLOGICO %-,
PARA ADULTOS EM TERAPIA BASEADA EM INCRETINAS E '

Este recurso tem como objetivo apoiar a discussio clinica conduzida por um profissional de saude e
deve ser adaptado as necessidades individuais de cada paciente, aos protocolos locais e aos recursos disponiveis.

[ —

www.easo.org

MANEJO NUTRICIONAL ESSENCIAL DURANTE A TERAPIA BASEADA EM INCRETINAS

AVALIAGCAO NUTRICIONAL GARANTIR ADEQUACAO

PREVENIR DEFICIENCIAS g
DURANTE A REDUGAO DA INGESTAO

MELHORAR A TOLERABILIDADE

NUTRICIONAL QUANDO PARA FAVORECER A ADESAO

INICIAL E TRIAGEM DE RISCOS 0 APETITE ESTA MENOR

« Habitos alimentares: escolhas
alimentares (incluindo fontes de
proteina e fibras), padrdes de refeicdes,
apetite, comportamentos alimentares,
ingestao de liquidos, alcool, alergias,
preferéncias e fatores culturais

* Fatores de risco: idade avancada,
pos-cirurgia bariatrica (MBS), doenca

renal crénica (DRC) ou hepiitica, deficiéncias

prévias, risco de fragilidade/sarcopenia,
inseguranca alimentar

* Medidas: peso, IMC e relagio
cintura-estatura (RCe)

* Fungdo: considerar testes funcionais,

* Priorize alimentos densos em nutrientes:
em todos os grupos alimentares

* Proteina: individualizar a ingestio,
visando 1,0-1,5 g/kg de peso corporal
20 dia (minimo 260 g/dia)

* Liquidos: 2,0-2,5 L/dia (individualizar
para IC/DRC; aumentar com calor/exercicio)

« Fibras: >25 g/dia (aumentar gradualmente
com a ingestdo de liquidos)

* “Proteina primeiro” nas
distribuir a ingestdo ao longo do dia

« Ajuste gradual ou flexivel da dose
quando os sintomas ocorrerem

* Refeigdes pequenas e com menor teor
de gordura; comer devagar; parar a0
sentir saciedade

« Nausea: alimentos leves, porcdes

menores, alimentos frios

Refluxo: evitar refeicdes volumosas

e tardias; reduzir alimentos gordurosos/

apimentados; permanecer ereto apds

as refeicoes

* Constipagdo: fibras + liquidos +
movimento; considerar psyllium

« Energia <1500 kcal/dia

~+ Intensificar acompanhamento
médico-nutriconal; revisar quali
da dieta; considerar suplemento
completo de multivitaminico-mineral

* Energia <1200 kcal/dia
+ Considerar multivitaminico-mineral
completo diariamente
+ Considerar suplementac3o de proteina

* Energia <800 kcal/dia OU necessidades
ndo atendidas apesar do suporte
+ Considerar redug3o da dose, pausa,
reducao da titulac3o ou descontinuago

ex.: teste de sentar e levantar 5x ou + Considerar suplementacio de proteina: (titular lentamente) + Usar tomada de decisSo compartithada
forga de preenso ajustada se a ingestio alimentar for insuficiente " s 75 tnitias Vit ik cea it B
(orientagao de nutricionista) * Diarreia ou vémitos: priorizar P el v

+ Composicio corporal: DEXA ou BIA, hidratago e eletrélitos
Sata s * Monitorar sinais clinicos: fadiga,

* Exames laboratoriais iniciais alopecia, neuropatia, cicatrizacho
{Bagpeiase) hommriea Lok ' Vémitos persistentes, dor abdominal iy =)

mina B12, erro s .

vl Cocatie e i @ [ntensa, desidratagso ou incapacidade Exames laboratoriais anuais no minimo:
clcio/paratorménio, magnésio, PCR, de atender s necessidades hemograma completo, vitamina B12,
albumina de acordo com os riscos nutricionais exigem avaliacdo clinica ferritina/ferro

@ os recursos disponiveis

urgente.

Considerar tiamina quando o vémito
for prolongado.

* Pés-cirurgia baridtrica (MBS): seguir
protocolos de monitoramento adequados
no pés-operatério
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ALGORITMO

L Paciente iniciaréd GLP-1
e J/ B
Avaliagdo
Peso, circunferéncia, BIA, hand grip
AN J
: l .

Existe risco de sarcopenia?

Proteina 1,6 g/kg

Proteina 1,2 g/kg

Monitorar mensalmente

C LiN I C O Treino lesistido { ‘ Tre\lino

!

Reavaliar

l

Perda muscular >5%?

l

Rever ingestdo
Rever treino

Rever déficit energético

Monitorar trimestralmente

U J J
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Durante muitos anos, comemoramos apenas o
numero da balanca. Hoje sabemos que isso é
insuficiente. O sucesso do tratamento ndo
estd em perder peso. Esta em preservar aquilo
que sustenta a salde, a autonomia e a
longevidade: a MASSA MUSCULAR."

O vildao nao é o farmaco

O futuro é combinacgdo

3 mensagens para levar para casa

A evidéncia ja aponta o caminho

A perda de massa magra é real, mas

comparavel a qualquer emagrecimento

rapido sem estratégia.

Proteina adequada + treino resistido reduzem

a perda muscular de ~7% para ~1-3%.

Farmacos como o bimagrumabe sinalizam
terapias que dissociam perda de gordura de

perda muscular.
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Os analogos de GLP-1 redefiniram o tratamento da
Obesidade. Agora, o verdadeiro indicador de
sucesso ndo é apenas quanto peso o paciente
perdeu, mas quanto de gordura foi reduzida,

quanto de massa muscular foi preservada e quanto

de funcionalidade metabdlica foi mantida. Essa é
nossa fun¢ao como Nutricionista!
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