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OBESITA: DIVERSI FENOTIPI E DIVERSO RISCHIO FRATTURAHYVO
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La terapia

COMPORTAMENTALE FARMACOLOGICA CHIRURGICA

LINEAGUIDAPER LA TERAPIA DEL SOVRAPPESO E
DELLOBESITA RESISTENTI AL TRATTAMENTO
CCOMPORTAMENTALE NELLA FOPOLAZIONE ADULTA

CON COMORBILITA METAROLICHE
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International common denomination Mechanism of action E E
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| F A R M A( | ORLISAT* Inhibition of gastrointestinal lipas h
{120 mg orally 3 times a day) '

NALTREXOLONE/BUPROPION® Opiowd and mcotinie Ra,
8 o

RAGLUTIDE* GLP-1Ra § e

(3 mg SC once a day)

mm | SEMAGLUTIDE*

(2.4 mg 5C once a week)

DULAGLUTIDE*

(3 or 4.5 mg 5C once a week)
i S

4 mg or 6 mg SC once a week -

EXENATIDE + DAPAGEIFED; '-

WGIP- 1R

GLP-1Ra + SGLT2 inhibitors

GLP-1Ra+ GIP Ra

GLP-1Ra+ Glucagon Ra

Long acting amylin analogue

SRET? GLP-1Ra+GIP Ra+ Glucagon Ra
" (SC once a week)

GLP-IRa Glucagon-like peptide-1 receptor agonist, 5C Subcutaneously, GIP Glucose dependent Insulino-
tropic Polypeptide. SGLT2 inhibitor sodium-glucose cotransporter 2 inhibitor

*Available medications

*Drugs under invesligation
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- DIABETE MELUTO
- OBESITA (BMI > 30: BMI 27con QUANDO?
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LA TERAPIA FARMACOLOGICA NELLOBESITA’ g =l

Linea Guida della Societa Italian
BMI 27-29,9 La disgnosi & la terapia d

Welle persone con BMI compresa tra 37 & 299 kgfm® ton complicente o condizioni associabe
all'obesitd, il trattamente farmacologko joon farmaci approwati da EM& per il trattamento
dell’abatity] Im asioiations & 1erapla medico-nutrigionale & preforibile rispetto 3l sola 1erapis
msdicg-nulrisianss, per il trallemento del sovrappasa’

Neile persare con BAY compreso fra 27 ¢ 299 kg/m? ¢ con compiicanse correlate all'ahesitd, s E'Ml 30-344'9
SuApperisce OV egaiagers wag feropda fanmaalagiog @ gueiie medlioe-nufnisinnole rispete alla sok
[erapie medVoo-nulrifionme, per § rafifraendo del soeroppesa

R cutranclirrioie fomiirioamte o faere deitinterd

"Z="'52"' mm—nutr-mnile. sing prefesibili per i trattamerto delfobesith?

igrsone con AN comprese fro 35 ¢ 359 kg/m fobesitd of ciesse I, s roccomanda di
gmrp una ferapio frrmacaingics a quella medico-nutrimonale, preferendois prelimimarmenre
a tevopie chirurgiche (effettuobi sodo in presense of afmeno vea comovbiditd) o endoscopiche fin
hase alle corattenishiche ed esigense individuwalll, per ¥ trottamento dellobesird

Raeccomoandanons forte, con gealitd delfe prove modermta

fasse inl), st roccomande o effettuore una terapia
ffeo-nutriziomale, preferendole @ ferapie farmacologiche o
erigtiche ed esigenre individiall), per il roftarmento dell’abegiic.




Treatment options for people with obesity

—1
Pharmacotherapy plus | Gastric
lifestyle modification® band?

Lifestyle
modification?

§

Gastrié (astric
sleeve? bypass
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Adagptad from Jensen MD ef al Cirowdaton 2014; 12935 Suppl, 215102-3; 2, Couwrcoulas
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Mechanisms of bone loss associated with mtentlonal
weight loss

Weight loss
. E macro- an
Mechanical  Changesinbody © M2co-3nd
loadi ; mlcm-nutrl ents I ariatric
un ing composition ,
1 . surgery)
Table 2 Bomr responsc m*[ - n:q,.-n.u:gz..i“-gm .ﬁu intes
e ntions in I:urru.n ;:Ld.ﬁ L::lr:rhtlghﬁ& uq.l"! -
G Lb trix
Marre p-n.#n w*t#hﬂ ¥ Non- surgical weight one ma
pr—— ' . loss with lidestyke quality
I'E - = . 3 E: _.'.. il I'_h-']FE-
B A
o Bome oW rarkers 77
'&-#m;mmitum Dieericration T
¥ (HR-pQCT)
Fragility fractums F o 7

BM D bone minoral dematy, DA dosl-energy X-ray absorptiometry.
J FIR pUCT hgh-resolution peripheml quantiistive compubed smogr-
Huerru:nﬂ,.~ Mabilleau G, thmﬂm Thormas T, Biver E, Pacd ey hists an Bone Health in People
Living wﬁ’; Dl:esutﬁ Caleif Tissue Int. 2024 Fab; :114(2):86- 30.

| MLIDW FARMAD PER L'ODRESITA' E L IMPA




* STIMOLAZIONE OSTEOBLASTI
= * INIBIZIONE OSTEOCLASTI
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I Bone mineral density in rat
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Flig- 1. Summary of action of gasmic and ot hormones on bope phiysialogy.

Mabilleau &, Bouvard B. Gut hormone analogues and skeletal health in diabetes and

Bane Disorders in Obesity and Diabetes Mellitus,
£ ndocrinology and Diabetes. 2024;17. abesity: Evidence from preclinical models. Peplides, 2024 Jull 177171228, doi;
59 10.1016/j. peptides. 2024, 171228, Epub 2024 Apr 23, PMID; 38657908,




| DATI DISPONIBILI COSA CI DICONO?

KEY FINDINGS REFERENCE

PEPTIDE NAME

Ali Agklatt PR, Inwin 'ﬁi‘..ﬁgbﬂfmfd Peptide Hormone Analogues and Potential Treatment of Bone Disorders in Obesity and Diabetes Mellitus, Clinical Medicine Insights: Endocrinology and

Exenatide T20M
Liraghutide Obesity/ T2DM
Dulaglutide T2DM,
SW1353 chondrocytes
Lixisenatide Primary human W\
chmn‘mgﬂ |
Various long-acting Obesity '
GLP-1 mimetics ' J : ;
(D-Ala%) GIB | \Hurfian peripharal blood
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Diabetes. 2024:17. doi;10.1177/11795514241238059
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Increase BMD and reduce fracture risk. Improved _Gaig! al, 2081
trabecular bone mass and architecture by g . W
increasing bone formation rate.

Reduction in the number of osteoclastl” ™ W Xie et af202™
Augmentation of bone lormation, saf@guarding. W T
against reduction of !TIII'HIHI I:-‘GF'IIE'I"IT m bome
structural integrity. 48 ’

.. Lir

Increase BMD and r.u:il_:luce |ra&|re isk. Cal et al, 2021 &
Diminishiig ROS levels and expression levels of Li et al, 20205
mustipie pro-infiaminatony cyigkines and
|| chemokines associiied “osteoarthrilis.
RecucedinaBréakdown of type Il collagen. Li et al, 201907
BeducedliL-€ and TNF-a expression.
#Enhanced bone growth and prevented bone loss. lepsen et al, 2015
Directly inhibited ostecclast formation and Mabilleau et al, 2016

resorption. Reduction in CT X levels.

Reduced ostecciast formation and resorption. Mabilleau et al, 20164
Reduction in osteoclast count and CTX levels.



Ag.2 Summary of bone cficcts of GLP-1Ra sppoesie 1o dependent of the dose: at low dome (< 30 nmolkg/day ).
spement of obesity (prechimcal studies). In ve -1R F mproves bone material properties with no efiect on bone

T R TR " i or macroarchitectune. Al higher dose (> 50 nmolfcogddey 1. (H.F-
IR & imcresses trabeculer and cortical bone mass mainly by enhancing
of bome formation. Figure created with BioRender.com

dEferentianon of oseohiases and
reducing osteoclast diffie

homas T, Biver E, Paccow J. Narrative Review of Effects of
eceptor Agonists on Bone Health in People Living with Obesity. Calcif
; }:86-97. dai: 10.1007/500223-023-01150-8. Epub 2023 Nov 24. PMID:



Table 1 | Effects of hypoglycaemic agents on bone metabolism BO N E

Agent Animal In vitro Animal In vive Human In vitro N Ew DRUGS

e | DIABETE MELLITO'

Sulforrdureas T ND MD

Table 2 | Effects of hypuglycaamic agents on fracture risk in TZDM

Agent ers M Fracture

Incretin (GLP1 analogue)

SGLT2 inhibitor ND ND - —-4;,
; Melfnrmm d/= =/T 1/=
Insulin L) o T s b
T Increased. dDecreased. =Unchanged. DPFP4, dipeptidyl peptidase inhibitor 4 ‘E’U o a5 /= ND /=
SLLIL, sodium/glucose cotransporter L. Adapted with permission of Springsie . : : i
{2015} P
»Mm ﬁDF‘F*i inhibitor) /= = -- &=
S-G‘LTE inhibitor = =/T = =/T
Insulin = = = T

Tincreased. 4Decreased. = Unchanged. DPP4, dipeptidyl peptidase inhibitor 4; GLP1,
glucagon-like peptide 1; GLPZ, glucagon-like peptide 1; ND. not determined; 50LT 2, sodium/
glucose cotransporter 2; TZDM, type 2 diabetes mellitus. *GLFP2 administration. Adapted with
permission of Springer @ Palermo, A. et al. Osteoporos. Int. 26, 2073-2089 (2015).

N.Napnli et al NATURE REVIEWS ENDOCRINOLOGY 2017
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GRIGIMNAL RESEARCH

Effect of Oral Semaglutide on Volumetric BMD and Bone
Microarchitecture In Overwelght/Obese Individuals with Type 2
Diabetes

Liza Diaes' 15 . Sarfary Kurmar Ahadada’s - Drsrairaj -'.|||.|r|-'l||:". =~ Ajay Dusiga i

Reoetvedt 20 Apel D05 ) Arcemed 13 fuly 005
s Tea fartheari ). urher wee b licwme Lo Spaiveger S e Sandress Ml LY pard of Speiveger Rafune 2009

A prospective, interventional design for a duration of 52 weeks,
assessment of parameters independent of hm:ly weight
(microarchitecture using the second-generation:HRpQCT), and
concurrent evaluation of ehanges in'bedy composition

At §2 weeks, there was an increase in tibial total vBMD

. Tl welurtetes BWAD ot rallis | g Hit e e - Tortal ediimetri A0 a1 1ia img HA o] 13 1?‘.4 + 4?.4 V5. 331.5 + 52.? mg chma, p = U.UE} and‘

i : : ["'ﬂ cortical vBMD at both radius and tibia (trend towards

% e o E TR TT] i e . .f.

i i — H+___ signi icance).

; T —. | Trabecular vBMD and trabecular bone volume fraction at

Cionis B b - radius were also increased.

| R ———— i . Rl .. Males showed significantly increased tibial total and cortical
e - B, R - ~» | VBMD, and trabecular bone volume fraction, but there was
;E;j, aed W~ B #fﬂ . no significant change in females.

i B e l 2
§ == W : } St e Oral semaglutide improves vBMD in overweight/obese type
i 2 diabetes, despite a significant reduction in body weight.

[Fifld Tl volumeine H'Ilifl.ulr-.'-lrab.ll:r tone volame fraction alemtions with oml somagleisde 31 7 and 57 weeks

| NLIDW FARMAD PER L'OHESITA' E L IMPATTS SLAL TESSUTO O55E0 — LALRA GIAMNOTT



Eeremed: 35 Jure MF5 Ryt & Sepresber 2005 aycepimd: 10 Septemiber HIZE

DO BRLEL L dom. MO141

ORIGINAL ARTICLE
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Impact of Semaglutide on fat mass, lean mass and muscle
function in patients with obesity: The SEMALEAN study
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Natmnal th'.‘.ur'zstr1.|r nf Medmlne
STUDI FUTURI {Lavary of Mackcr

ClinicalTrials.gov

Stiidy Stan (Actual) @

1- studio clinico prospettico intitolato “Effects of Tirzepatide on Fat-Free T

Mass, Bone and Physical Function in Older Adults” (NCT06861439). Coinvolge Primary Completion (Estimated) @
40 adulti con obesita (o sovrappeso con comorbidita), durata ~9 mesi, misura 2026-09-30

composizione corporea, BMD (anca e colonna)e perfermance fisica. Sk femiletiiclibiomid

2 - studio (TiLi-BONE) “Comparative Investigation of Changes in Body e
Composition and Bone Turnover Markers in People With Obesity After Enroliment (Actual) @
Treatment With Tirzepatide Versus Liraglutide” (NCT07094568) e registrato. A0
Study Type @
Interventional
Phase @

Phaze 4
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INTERPRETAZIONE E IMPLICAZIONI CLINICHE:

In generale, i dati suggeriscono che l'uso dei GLP-1R agonisti non comporta una fﬁrte_.
perdita ossea nei soggetti in buone condizioni, ma attenzione: la perfta dimassa ossea
appare correlata con la perdita di peso. -

Nei soggetti che presentano fattori di rischio per u uru nzata menopausa,
basso apporto nutrizionale, scarsa attivita flslca") Ia er ensita ossea puo essere pilu

rilevante. ‘/ C “‘H*':a

L'esercizio fisico contro resfﬂenza (in partlcﬂla re attivita di carico: camminata, corsa, pesi)
appare un fattore pmteftlv&zf

S,

E importante distingueredra l'effetto del farmaco direttamente sul tessuto osseo e l'effetto
indir_ettu della perdita di peso (riduzione del carico e dello stimolo meccanico, potenziale
deficit nutrizionale).




COSA FARE NELLA PRATICA CLINICA:

In caso di paziente con obesita da avviare a terapia farmaculngica:

* Valutare DXA se presenti fattori di rischio (eta, menn%ausa asteoporosi

nota, deficit nutrizionale). i &2

* Assicurare un buon apporto nutrizi_nnald": prﬁtein »calcio, vitamina D.

* Favorire esercizio fisico con carito (eamminata veloce, salite, pesi).

* Monitorare la perdita d'ﬁn. gra perdita troppo rapida puo accentuare
perdita ossea e muscolare.

* Considerare la terapfa farn:tacnlngma osteoprotettiva in base al rischio
fratturativo.”,

. Informare.il paziente che, sebbene i farmaci siano efficaci per il
metabolismo e il peso, la salute scheletrica va vigilata.




LIMITI ATTUALI E AREE DI INCERTEZZA:

* Mancano dati a lungo termine (> 5-10 anni). R f

* La maggior parte dei dati riguarda GLP-1R agnnlsi e nnrfual/multl-
agonisti. -

* E difficile separare l'effetto del farmaco' dall E#Ettﬂ ella perdita di peso

* Popolazioni specifiche (gio @E@\d&escentl anziani fragili,
donne in menopausa).sono Meno s

* Le misure di densu:a ossea esprimono solo parzialmente la fragilita ossea
(microarchitéetturagsqualitadel tessuto osseo e rischio di caduta sono altre

variabili impeortanti-).




%A

TAKE ﬁ?ﬁ MESSAGE:

L'obesita nasconde la fragilita ossea: L'obesita e il diabete ditipo 2
aumentano il rischio di fratture a fronte di BMD normale o alta.
L'osteopatia metabolica e una delle complicanze dell’obesita e diabete
Perdere peso = perdere osso: il rischio maggiore per lo scheletro deriva
dalla perdita di peso rapida e significativa, con riduzione di BMD e massa
magra.

| nuovi farmaci GLP1a.e GLP1a/GIP offrono protezione ossea: |'agonismo
del recettore GIP.agisce direttamente sulle cellule ossee, inibendo il
riassorbimento e;promuovendo la formazione

La gestione e integrata (Dieta + Farmaco + Esercizio fisico) al fine di
preservare la massa magra e la forza scheletrica .
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