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Epidemiologia

Women living with obesity. Newest available data
Global prevalence of overweight
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In Italia pit di 25 milioni di persone sono affette da obesita o sovrappeso.
11 46% degli adulti (oltre 23 milioni) e il 26,3% dei bambini e adolescenti trai 3 ei 17 anni (2,2 milioni)

Chooi YC, Ding C, Magkos F. The epidemiology of obesity. Metabolism. 2019 Italian Barometer Obesity Report, riferito all'anno 2021, realizzato da IBDO Foundation in collaborazione con Istat, Coresearch e Bhave.


https://data.worldobesity.org/

Una malattia cronica, recidivante, progressiva

World Obesity Federation Position Statement

Obesity: a chronic relapsing progressive disease

process. A position statement of the World Obesity
Federation



Fisiopatologia
dell’obesita



La regolazione del peso corporeo
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Badman MK, Flier JS. The Gut and Energy Balance: Visceral Allies in the Obesity Wars. Science. 2005



La regolazione del peso corporeo
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La regolazione del peso corporeo
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¢ GLP-1 + Ghaiin controls WANTING

* Peptide YY the motivation to eat

* Oxyntomodulin

e Pancreatic u y Opioid and cannabinoid receptors control
polypeptide | . LIKING the pleasure associated with food
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Behavioural interventions empower
sustainable behaviours in controlling eating

Vallis M. Sustained behaviour change in healthy eating to improve obesity outcomes: It is time to abandon willpower to appreciate wanting. Clin Obes. 2019



EOSS - Edmonton Obesity Staging System

STAGE 0

* NO sign of obesity-related risk factors
* NO physical symptoms

* NO psychological symptoms

* NO functional limitations

Case Example:

Physically active female with a BMI of 32 kg/m?, no risk
factors, no physical symptoms, no self-esteem issues, and no
functional limitations.

Class 1, Stage 0 Obesity

EOSS Score

WHO Obesity Classfication

STAGE 2

» Patient has ESTABLISHED obesity-related
comorbidities requiring medical intervention
(HTN, Type 2 Diabetes, sleep apnea, PCOS, ostecarthritis, reflux disease) - OR -
* MODERATE obesity-related psychological symptoms
(depression, eating disorders, anxiety disorder) - OR -

* MODERATE functional limitations in daily activities
( quality of life is beginning to be impacted)

Case Example:

32 year old male with a BMI of 36 kg/m?who has primary
hypertension and obstructive sleep apnea.

Class 1l, Stage 2 Obesity

l‘l Alberia Health
B Services &{i@/ﬁ/ A

STAGE 1

» Patient has obesity-related SUBCLINICAL risk factors
(borderline hypertension, impaired fasting glucose, elevated liver enzymes, etc.)

-0OR-

* MILD physical symptoms - patient currently not
requiring medical treatment for comorbidities

(dyspnea on moderate exertion, occasional aches/pains, fatigue, etc.) - OR -

* MILD obesity-related psychological symptoms

and/or mild impairment of well-being
{quality of life not impacted)

Case Example:

38 year old female with a BMI of 59.2 kg/m?, borderiine
hypertension, mild lower back pain, and knee pain. Patient
does not require any medical intervention.

Class lll, Stage 1 Obesity

1= 5

/

WHO CLASSIFICATION OF WEIGHT STATUS (8MI kg/m?)

o

Obese Class | ....o.... 30-349
Obese Class Il ......... 35-39.9
Obese Class Ill ........ >40
Stage 0 / Stage 1 Obesity

Patient does not meet clinical criteria

for admission at this time.

Please refer to primary care

for further preventative treatment options.

* Patient has significant obesity-related end-organ
damage {myocardial infarction, heart failure, diabetic complications,
incapacitating osteoarthritis) - OR -

* SIGNIFICANT obesity-related psychological symptoms
(major depression, suicide ideation) - OR -

¢ SIGNIFICANT functional limitations
{eg: unable to work or complete routine activities, reduced mobility)

* SIGNIFICANT impairment of well-being
(quality of life Is significantly impacted)

Case Example:

49 year old female with a BMI of 67 kg/m? diagnosed with
sleep apnea, CV disease, GERD, and suffered from stroke.
Patient’s mobility is significantly limited due to osteoarthritis
and gout.

Class Ill, Stage 3 Obesity

* SEVERE (potential end stage) from obesity-related
comorbidities - OR -

* SEVERELY disabling psychological symptoms - OR -

* SEVERE functional limitations

Case Example:

45 year old female with a BMI of 54 kg/m? who is in a wheel
chair because of disabling arthritis, severe hyperpnea, and
anxiety disorder.

Class Ill, Stage 4 Obesity

Sharma AM & Kushner RF, Int J Obes 2009



Obesita
e
infertilita femmuainile



Obesita e asse ipotalamo-ipofisi-ovaio

Inibisce la
steroidogenesi a
livello di cellule di
teca e granulosa

OVAIO
Leptino-sensibile
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Influenza il rilascio
pulsatile di GnRH
dall’ipotalamo

IPOTALAMO-IPOFISI

Leptino-resistenti
(lespressione di recettori
per la leptina a livello
centrale)



Obesita e steroidi sessuali
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Obesita e steroidi sessuali
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I1 ruolo dell’insulina
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Obesita e ovociti
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Han L, Ren C, Li L, Li X, Ge J, Wang H, et al. Embryonic defects induced by maternal obesity in mice derive from Stella insufficiency in oocytes. Nat Genet 2018



Obesita e PMA

Necessarie maggiori dosi di
gonadotropine per compensare la Peggiore qualita Live birth rate according to bOdy mass index )
resistenza alle stesse indotta degli ovociti =2
dall’obesita

) 4

Effect of BMI on live birth rates in 4,609 patients undergoing their first IVF cycle

Compared with normal BMI, the
adjusted odds of live birth are:
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Moragianna VA, et al. Fertil Steril 2012

1 68% in class III obesity

Elevato tasso di
abortivita

Basso tasso di
nati vivi

Regolazione alterata dei

processi proliferativi e Each BMI unit > 29
reduces the

chance of achieving a

apoptotici endometriali

pregnancy

Ridotta recettivita within 12 months by

dell’endometrio about 4%
(alterazione cascata
MAP/ERK)
Luke B, Brown MB, Stern JE, Missmer SA, Fujimoto VY, Leach R, et al. Female obesity adversely affects assisted Gambineri A et al. Int J Obes Suppl 2019;

reproductive technology (ART) pregnancy and live birth rates. Hum Reprod 2011 Jan Willem et al Human Reproduction 2008.



Obesita e gravidanza

: Parto
Ipertensione
cesareo
Infezione
della ferita
Diabete
gestazionale

Macrosomia

Infant’s shoulders are l

unable to pass beyond
the mother’s pelvis

Tromboembolismo Distocia di spalla
VEenoso

Satpathy H. Maternal Obesity and Pregnancy. Postgrad Med 2008



Correlazione fra BMI materno e obesita infantile

Study Child Age Cases(n) Sample size (n) Odds Ratio [95% CI]

Child overweight or obesity (BMI = 85th percentile)

Rischio di obesita del nascituro aumentato del

Liet al. 2013 [41] 1 15038 38539 1.26 [1.22, 1.30
Zhang et al. 2013 [52] 2 269 1098 1.76 [1.26, 2.46 o . . o, ~ .
Wen et al. 2014 [61 2 33 234 1.16 [0.87, 1.55 2 64 / 1 d ff tt d b t d 1
Oloon st sl 2010 4b] i 321 Va2 (147, 172 o Per 1€ madri allettl da ODbE€SIila prima de
Daraki et al. 2015 [70] 4 134 618 1.33[1.10, 1.60
Robinson et al. 2014 [58] 5 486 2122 1.24 [1.12, 1.37 b
QO'Callaghan et al. 1997 [44] 5 547 3769 1.61[1.45, 1.79 Conceplmento .
Margerison-Zilko et al. 2012 [73] 5 367 3015 1.41[1.25, 1.58
Hinkle et al. 2012 [38] 5 1209 3538 1.39[1.29, 1.50
Guo et al. 2015 [20] 5 7241 100713 1.32[1.27, 1.39
Gademan et al. 2014 [71] 5 143 1726 2.01[1.62, 2.50
Gaillard et al. 2014 [36] 6 866 4871 1.89 [1.74, 2.05] ~ . . . . . . .
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Rooney et al. 2011 [59] 9-14 134 316 2.18 [1.57, 3.02
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Massion et al. 2016 [43] 1 2302 10764 1.88 [1.77, 1.99 d 11 b t t 1
T eral s0e 180) i 2 e , byt iy €l obeEsita Intergenerazionale.
Laitinen et al. 2012 [72] 16 965 6452 1.87[1.65, 2.11
RE Model for Subgroup (Q = 290,98, df = 21, p = 0.00; I° = $2.5% 95% CI 86.0%, 97.4%) 1.55 [1.43, 1.69]
Child overweight (BMI 85th - 95th percentile)
Lietal 2013 [41] 1 7580 31081 1.16 [1.13, 1.20]
Olson et al 2010 [46] 4 56 274 0.96 [0.73, 1.25]
O'Callaghan et al. 1997 [44] 5 368 3590 1.27 [1.09, 1.48]
Hinkle et al. 2012 [38] 5 659 2988 1.26 [1.15, 1.38
Gaillard et al. 2014 [36] 6 646 4651 1.70 [1.55, 1.87
Berkowitz et al. 2005 [33] 6 18 70 > 2.40[0.82, 7.00
Lindberg et al 2012 [42] 7 83 337 1.07 [0.86, 1.34
Kubo et al. 2016 [40] 7 57 338 1.23[0.92, 1.65
Catalano et al. 2009 [34] 6-12 18 80 1.13[0.68, 1.89
Massion et al 2016 [43] " 1006 9829 1.74 [1.62, 1.87
RE Model for Subgroup (Q = 154.65, df =9, p = 0.00: I’ = 92.7% 95% C| 80.5%, 98.3%) 1.30 [1.13, 1.50]
Child obesity (BMI 2 95th percentile)
Lietal 2013 [41] 1 7458 30959 1.32[1.27, 1.36]
Zhang et al. 2013 [52] 2 111 1098 1.00[0.58, 1.73]
Wojcicki et al. 2015 [50] 3 229 835 1.34 [1.17, 1.53
Gillman et al. 2008 [37] 3 105 896 1.69[1.41, 2.02
Diesel et al. 2014 [35] 3 79 609 1.35[1.05, 1.74
Whitaker 2004 [49] 4 678 7189 1.45[1.38, 1.54
QOlson et al. 2010 [46] 4 49 269 2.13[1.62, 2.80
O'Callaghan et al. 1997 [44] 5 179 3401 1.82[1.52, 2.18
Janjua et al. 2012 [39] 5 66 681 1.58[1.25, 1.99
Hinkle et al. 2012 [38] 5 550 2879 1.55[1.41, 1.70
Gaillard et al. 2014 [36] 6 220 4225 2.47[2.18, 2.80
Berkowitz et al. 2005 [33] 6 7 54 = » 4.18[1.04, 16.83
Wrotniak et al. 2008 [51] 7 539 9633 1.563[1.41, 1.66
Salsberry and Reagan 2005 [48] 7 579 3022 1.59 [1.43, 1.77
Lindberg et al. 2012 [42] 5-8 128 382 1.55[1.28, 1.87
Kubo et al. 2016 [40] 7 54 335 1.74 [1.32, 2.30
Catalano et al. 2009 [34] 6-12 17 75 1.89[1.25, 2.87
Massion et al. 2016 [43] " 594 9417 2.12[1.95, 2.30]
Oken et al. 2008 [45] 9-14 785 11994 2.08[1.91, 2.26]
Rath et al. 2016 [47] 14 48 919 2.46 [1.99, 3.04]
RE Model for Subgroup (Q = 277,82, df = 19, p = 0.00; I* = 92.3% 95% CI 85.4%, 97.2%) 1.70 [1.55, 1.87]
]
0.8 6

Odds Ratio
Heslehurst N, Vieira R, Akhter Z, Bailey H, Slack E, Ngongalah L, et al. The association between maternal body mass
index and child obesity: A systematic review and meta-analysis. 2019




Obesita intergenerazionale

Stato socio-economico \ » Stigma

Ambiente obesosenico Stili di vita malsani a cui alcuni individui
g / sono geneticamente piu suscettibili

DCA

v

Marketing alimentare

World Obesity Federation Position Statement

Food Insecurity. Il cibo sano : . : N
] . Obesity: a chronic relapsing progressive disease
Inaccessibile process. A position statement of the World Obesity

Federation
Denutrizione e obesita vengono Breastmilk
solitamente visti come problemi : tie
: : P : Maternal ObeSIty 4 Neuroprotective factors
separati. La FAO perd suggerisce un (DHA, Lutein, zeaxanthin) \
approccio integrato a queste due forme
di malnutrizione. Infatti, se & vero che Placenta/Intrauterine Fetal Microbi '
, . i ; etal Microbiome
nella maggior parte dei paesi con alta environment aaomiiiin &

% IL-1, TNF-q, IL-6, and CRP

: Sy T t Lipotoxicity
prevalenza di obesita é piu bassa e # Gl

viceversa, alcuni paesi registrano over-activation of placental
un'elevata prevalenza delle due macrophages
contemporaneamente. La

prevalenza di denutrizione la ¥ L.Reuteri

Fetal Brain
Impaired serotonin signalling

Impaired dopaminergic signalling

malnutrizione non & semplicemente il Fetal Epigenetics
- . . Peroxidized lipid build-up
risultato di un ridotto accesso ad ) : . ; s -
Differential expression of MicroRNA Microglial over-activation
un'alimentazione sufficiente e sana, ma deriva pil in generale da un ridotto accesso a DNA hypomethylation 4 Oxidative stress
risorse e servizi, primi fra questi I'assistenza sanitaria, l'istruzione, I'acqua potabile e ~D—— BDNF silencing 4 Pro-inflammatory cytokines
l'igiene. + Oxytocin

https://www saluteinternazionale.info/2017/11/food-insecurity-il-cibo-sano-inaccessibile/ Tong L, Kalish BT. The impact of maternal obesity on childhood neurodevelopment. J Perinatol, 2021
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Strategie
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Strategie terapeutiche

Esophagus

& mg/mi

solution for injection in pre-filled pen

Liraglutide

__Billio-
Pancreotic

Common Loop

channel

Digestive looj
(250-300 cm)

ovoooaq
1OOOereyey)

(semagiutide) injection

Gastric Sleeve Lap-band Gastric Bypass



Strategie terapeutiche

Trattamento dietetico-comportamentale BMI = 25 kg/m?

Terapia farmacologica
BMI > 27 kg/m?

con comorbidita

* (Orlistat)
* Liraglutide BMI > 30 kg/m?
* Naltrexone/bupropione
e ...Semaglutide

BMI > 35 kg/m?
con comorbidita

Chirurgia bariatrica

BMI = 40 kg/m?

» Sleeve gastrectomy
* Bypass gastrico Roux-en-Y




Strategie terapeutiche

Mode of action Indications

Naltrexone/
Bupropion

Orlistat
[Xenical®, Alli®)

Phentermine/ ,J L A
Topiramate | R & o Lorcaserin o

Energy wastage

Phentermine* :
A

(Adipex-P®, Suprenza®) X L

- \ Adjunh:t to diet a:d physical activity for

Phentermine/ topiramate i chronic weight management in
(Qsymiat) X Appetite suppression
» . a) obesity BMI 230 kg/m?

Liraglutide Lorcaserin o4 Appetite suppression

(Belvig®, Belvig XR®) b) overweight BMI 227 kg/m?

with comorbidity

Naltrexone/bupropion

(Mysimba®, Contrave®) Appetite suppression

S N U N NN s

Liraglutide 3.0 mg

Saxenda®) Appetite suppression

Sibutramine .

(Merida®) Appetite suppression
n |

x




Tailored therapy

Obesity
Pathophysiology

v

Energy balance

ey

INTAKE EXPENDITURE
Emotional
¢ ¢ Hunger

- Hunger - Resting energy 122
- Satiation expenditure @
- Satiety/return - Physical activity
to hunger (NEAT) Slow Burn
- Emotional eating - Exercise 12%
15% unknown

Acosta A, Camilleri M, Abu Dayyeh B, Calderon G, Gonzalez D, McRae A, et al. Selection of Antiobesity Medications Based on Phenotypes Enhances Weight Loss: A Pragmatic Trial in an Obesity Clinic. Obesity 2021



Tailored therapy

Phentermine-topiramate

’((@» . - / Lorcaserin

Hungry Brain
16%

O

:

Naltrexone/bupropion g

Emotional
Hunger 2%
12%

)

Slow Burn
12%

Phentermine 15% unknown

Acosta A, Camilleri M, Abu Dayyeh B, Calderon G, Gonzalez D, McRae A, et al. Selection of Antiobesity Medications Based on Phenotypes Enhances Weight Loss: A Pragmatic Trial in an Obesity Clinic. Obesity 2021



Naltrexone /Bupropione 8 /90 mg, 2 cp BID

Striatum
Nucleus Accumbens

__~Prefrontal Cortex

Hypothalamus

Decreased appetite +

» Increased energy expenditure

L / = Weight loss
Substantia Nigra /

Ventral Tegmental Area a-MSH A MR
v POMC autoinhibitory loop
(B-endorphin)
p @ MOP-R antagonist

POMC
stimulus
(bupropion)

naltrexone
POMC A=

Vallis M. Sustained behaviour change in healthy eating to improve obesity outcomes:
It is time to abandon willpower to appreciate wanting. Clin Obes. 2019
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Change in body weight {%%)
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Liraglutide 3 mg, 1 iniezione SC/die

FARMACODINAMICA EFFETTI AVVERSI

/.- 1 Sintesi di insulina
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Rallentamento dello LIRAGLUTIDE

svuotamento gastr ico

1 Sensibilita all’insulina
| Produzione di glucosio

1 lipasi e amilasi pancreatiche



Liraglutide 3 mg, 1 iniezione SC/die

A Randomized, Controlled Trial of 3.0 mg of
Liraglutide in Weight Management: SCALE study

‘HIS (Ala \@IU \'QGly ’(Thr‘vehe"(Thr V(Ser "%Sp‘ Pi-Sunyer et al. NEJM 2015;373:11-22
(val
ser) GLP-1 endogeno umano 0 Normoglycemia —— Liraglutide ~—— Placebo
@ (Lys (Ala (Ala (GIn (Gly (Glu ‘Leu (Tyr Ser Prediabetes - e - Liraglutide - - Placebo
u\ g =
(Phe T,,= ~2 mins 5
(Ile (Ala (Trp (Leu (Val (Lys (Gly (Arg (Gly" s
]
[+*]
£
&
S _io-
» . . -12 T T T T T T T T T T T T T 1
C-16 fatty acid Liraglutide 0 4 8 12 16 20 24 28 32 36 40 44 48 52 56
(palmitoyl) Weeks
(His (Ala (Glu (Gly (ThrPhe (T hr\(Ser\Asp\V I\
Vo ‘ Omologia del 97% rispetto a GLP-1 umano; B Liraglutide M Placebo
\ €er Migliore farmacocinetica: si lega ad albumina e 100
Q.ys\AIa%Ia@In\GIy@IuQ.eu\(TyrkSer\ forma eptameri 90
Glu i P<0.001
Phe s 70- [—
G ) 63.2
(Ile (Ala (Trp(Leu (Val e\Gly\Q\rg (Gly * ﬂ
c
Si assorbe lentamente dal %
sottocute .
Resistente a DPP-4
Lunga emivita
(T.,=13 h) 25% >10% >15%

Weight Loss

Knudsen et al. J Med Chem 2000; Degn et al. Diabetes 2004



Novita terapeutiche

Stay tuned...



Semaglutide 2,4 mg, 1 iniezione SC/settimana

STEP-1: Once-Weekly Semaglutide in Adults with Overweight or Obesity STEP-5: Two-year effects of semaglutide in adults with overweight or obesity

Wilding et al. N Engl J Med 2021 Garvey et al. Nature Medicine. 2022
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Tirzepatide S — 10 — 15 mg, 1 iniezione SC a settimana

SURPASS-2: Tirzepatide versus Semaglutide Once
Weekly in Patients with Type 2 Diabetes

Frias JP et al. NEJM 2021
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Cagrilintide, 1 iniezione SC a settimana

Once-weekly cagrilintide for weight management in people with overweight and obesity
Lau et al. Lancet. 2021
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Take home messages

L’obesita € una patologia complessa, multifattoriale, cronica, recidivante e
progressiva

Ha un notevole impatto sulla fertilita femminile e su tutte le fasi dal
concepimento al parto

La predisposizione all’obesita si trasmette di generazione in generazione,
tramite fattori genetici, epigenetici e socio-culturali

Le pazienti affette da sovrappeso e obesita vanno trattate precocemente e
indirizzate a Centri per lo studio e il trattamento dell’obesita

La terapia va personalizzata sulla base di strumenti oggettivi come 'EOSS
e della fenotipizzazione della malattia

La perdita di peso migliora le probabilita di concepimento e di ottenere
una gravidanza e un parto con decorso favorevole
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