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Ursache (1) Bewegung — nicht alles wird besser F@emer kantonsspital
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Ursache (2) Kalorien — gute Korrelation mit BMI
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Share of adult men overweight or obese vs. daily supply of calories, 2013

Being overweight or obese is defined by a body mass index (BMI) greater than 25.
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Ursache (3) Genetik
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THE RESPONSE TO LONG-TERM OVERFEEDING IN IDENTICAL TWINS

Cravne Bovcnarp, Pr.D., Avcero Tremsray, Pr.D., JEan-Pierre Deseris, Prl), Avnri Napeav, M1,
Pauvr J. Lueies, MDD, Pr.D., Germay TaEmiaver, MDD, Jean Dussaver, MDD, Srran Moorjant, Pulk,
SyLvie Pivaver, MDY, anp Guy Fourmier, B Sc.
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«Greenwashing»
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Underestimating Calorie Content When Healthy Foods
Are Present: An Averaging Effect or a Reference-
Dependent Anchoring Effect?

Suzanna E. Forwood'*, Amy Ahern?, Gareth J. Hollands’, Paul C. Fletcher?, Theresa M. Marteau’

| 1Behaviour and Health Research Unit, Department for Public Health and Primary Care, University of Cambridge, Cambridge, United Kingdom, 2 Medical Research Council

Human Nutrition Research, Cambridge, United Kingdom, 3 Department of Psychiatry, University of Cambridge, Cambridge, United Kingdom
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PLOS one 2013




«Convenience oder Kuche ?»

Cell Metabolism

Clinical and Translational Report Cex

Ultra-Processed Diets Cause Excess Calorie
Intake and Weight Gain: An Inpatient Randomized
Controlled Trial of Ad Libitum Food Intake

Kevin D. Hall,'->* Alexis Ayuketah,” Robert Brychta,' Hongyi Cai,’ Thomas Cassimatis,’ Kong Y. Chen,’'
Stephanie T. Chung,! Elise Costa,’ Amber Courville,? Valerie Darcey,  Laura A. Fletcher,' Ciaran G. Forde,*

‘Ahmed M. Gharib,” Juen Guo,’ Rebecca Howard, Paule V. Joseph,? Suzanne McGehee,' Ronald Ouwerkerk,’
Klaudia Raisinger,” Irene Rozga,” Michael Stagliano, Mary Walter,' Peter J. Walter,” Shanna Yang,” and Megan Zhou'

20 Ubergewichtige Probanden, «Junkfood» vs. frisch gekocht (ad libitum)
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Verminderter Umsatz nach Gewichtsabnahme
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Rosenbaum et al. American Journal of Physiology 1996, Sumithran et al., NEJM 2011



Hun ger, Gen Uss, Gewohnheit luzerner kantonsspital
Psychologie
Biologie Mesolimbisches
Hypothalamus System

Leptin, GPI, PYY,
GLP 1, Ghrelin, ...

Medikamente
Operation

o /

Dopamin-, Opioid,-
Cannabinoid-

rezeptoren

(Medikamente)

[ Lifestyle

Verhaltenstherapie

8
A. Sharma, SGED 2022




Hypothalamus — Ziel der Inkretine [@erner kantonsspital
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Leptin — erster Vertreter der Inkretine luzerner kantonsspital
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Positional cloning of the mouse obese gene and its human homologue

YIYING ZHANG™, RICARDO PROENCA ™, MARGHERITA MAFFEIT, MARISA BARONE™, LORI LECPOLD™ & JEFFREY M. FRIEDMAN ™

“"Howsard Hughes Medical Institute, T The Rockefeller University, 1230 york avenue, Mew York, Mew York 10021, USA
bl COMTrESn o = 2 shgdlld De acdressa

- Spezifische Genmutation fiihrt zu endogenem Leptinmangel und damit ‘
Hyperphagie und massiver Gewichtszunahme.

« Exogene Leptingabe macht diesen Effekt reversibel.

10
Nature 1994,Nature 1990, Endocrinology reviews 2018



Gesund heit, nicht /'\'sthetik f@erner kantonsspital
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Number of deaths by risk factor, World, 2017 Our World

Total annual number of deaths by risk factor, measured across all age groups and both sexes.

in Data

High blood pressure 10.44 million
Smoking

High blood sugar

Air pollution (outdogr & indoor)
d Obesity
Outdoor air pollution
Diet high in sodium
Diet low in whole grains
Alcohol use
Diet low in fruits
Diet low in nuts and seeds
Indoor air pollution
Diet low in vegetables
Low physical activity
Unsafe water source
Secondhand smoke
Low birth weight
Child wasting
Unsafe sex
Poor sanitation
No access to handwashing facility
Drug use
Low bone mineral density
Vitamin-A deficiency JJj 232,777
Child stunting ] 220,678
Non-exclusive breastfeeding Jj 160,983
Iron deficiency | 59,882
Discontinued breastfeeding | 10,012
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Source: IHME, Global Burden of Disease (GBD) OurWorldInData.org/causes-of-death « CC BY



Sekundarkomplikationen — metabolisches Syndrom & mehr ’ demer kantonsspital
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Edmonton Obesity Staging System (EOSS)
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STAGE O

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

* NO psychological symptoms

e NO func'tiunal[llém itations

Case Example:

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

Class I, Stage 0 Obesity

EOSS Scare

WHO Obesity Classfication

STAGE 2

+ Patient has ESTABLISHED obesity-related
comorbidities requiring medical intervention
[HTN, Type 2 Diabetes, sleep apnea, PCOS, osteoarthritis, reflux disease) - OR -
+ MODERATE cbesity-related psychological symptoms
(depression, eating disorders, anxety duarder) - 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 li, Stage 2 Obesity

p
STAGE 1 WHO CLASSIFICATION OF WEIGHT STATUS (BMI kg/m? |

» Patient has obesity-related SUBCLINICAL risk factors
(borderline hypertension, impaired fasting glucose, elevated liver enzymaes, et
-OR-
* MILD physical symptoms - patient currently not
requiring medical treatment for comaorbidities
(dyspnea on moderate exertion, occasional aches/pains, fatigue, ete) - OR -
* MILD cbesity-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/fm?, borderline
hypertension, mild lower back pain, and knee pain. Patient
does not require any medical intervention,

Class Iil, Stage 1 Obesity

1] 2

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 fallure, diabetic complications,
incapacitating ostesarthritis) - OR -

* SIGNIFICANT obesity-related psychological symptoms
{majar depression, sulclde ideatlon) = OR =

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

* SIGNIFICANT impairment of well-being
(quality of life is signilicantly 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 I, Stage 3 Obesity

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

» SEVERELY disabling psychological symptoms - ORf -

* 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

13
Sharma et al., Int. J. Obes. 2009, NHANES IIl 1988 - 1994



Abnahme von Gewicht und Komorbiditaten

Hypertonie

Hyperglykamie

Garvey et al. Endocr. Pract. 2016, Look AHEAD Research Group Lancet Diabetes Endocrinol. 2016, Lean et al. Lancet 2018, Benraoune Curr. Opin. Cardiol. , Sundstrom J et al. Circulation 2017




49 jahriger Patient mit metabolischem Syndrom Klu\zerner kantonsspital
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BMI 29 BMI 33

(Monat 10)

4 Y4 )

Janumet 50/1000 mg

Candesartan 16 mg

(Monat 0)

Liraglutide 3,0 mg

Atorvastatin 40 mg
N DA
< |
HboAlc (IFCC) 28-42 mmol/molHb 34 40
HoAlc (DCCT) 4.8-5.9 % 5.3 5.7
Creatinin (enzymatisch) 59-104 pmaolil [
eGFR - mi/mini1.73m? =90 =*
Cholesterin gesamt =h 2 mmaol/L 4.07 3.56
Cholesterin-HDL =1 mmol/iL 1.35 131 *
Chaolesterin-LOL - mmaliL 263 + 251 *
Triglyceride =2.0 mmaliL 0.62 0.54
Enzyme
ALATIGPT 10-50 LI 36
ASATIGOT =50 L
Amylase 28-100 LIL 50
Lipase 13-60 LIL 33 15




Vergangenheit luzerner kantonsspital
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Gegenwa rt f@erner kantonsspital
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mounjaro-
(tirzepatide) injection

4 x 2.5 mg/0.5 mL prefilled pens
Rx Only
For Subcutaneous Use

Dispense enclosed Medication
Guide to each patient.

Use one pen every week.

Sample: Not for sale

Limit 1 carton per ¢
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prefilled pens
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Zweiter GLP-1-Agonist - Semaglutide
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Once-Weekly Semaglutide in Adults with Overweight
or Obesity

John P.H. Wilding, D.M., Rachel L. Batterham, M.B., B.S., Ph.D., Salvatore Calanna, Ph.D., Melanie Davies, M.D.,

Luc F. Van Gaal, M.D., Ph.D., lldiko Lingvay, M.D., M.P.H., M.5.C.S., Barbara M. McGowan, M.D., Ph.D.,

Julic Rosenstock, M.D., Marie T.D. Tran, M.D., Ph.D., Thomas A. Wadden, Ph.D., Sean Wharton, M.D., Pharm.D.,

Koutaro Yokote, M.D., Ph.D., Miels Zeuthen, M.Sc., and Robert F. Kushner, M.D., for the STEP 1 Study Group®

Body Weight Change from Baseline by Week, Observed In-Trial Data
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Effect of Weekly Subcutaneous Semaglutide vs Daily Liraglutide
on Body Weight in Adults With Overweight or Obesity Without Diabetes
The STEP 8 Randomized Clinical Trial

Domenica M. Rubino, MD; Frank L. Greenway, MD; Usman Khalid, MD, PhD; Patrick M. O'Neil, PhD;
Julio Rosenstock, MD:; Rasmus Serrig, MD, PhD; Thomas A. Wadden, PhD; Alicja Wizert, PhD;
W. Timothy Garvey, MD; for the STEP 8 Investigators

l [E] semaglutide, 2.4mg (n=126) [[] Liraglutide, 3.0 mg (n=127) |

ey

0 4 8 12 16 20 28 36 44 50 56 62 68
Time since randomization, wk

40+

20

-204

Change in body weight, kg

-40

-60

Semaglutide, Liraglutide,
2.4mg 3.0mg

Semaglutid 2.4 mg = Wegovy®

18
NEJM 2021, JAMA 2022



Erster Doppelagonist - GLP-1 & GIP Agonist Tirzepatid
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Ania M. Jastreboff, M.D., Ph.D., Louis ). Aronne, M.D., Nadia N. Ahmad, M.D., M.P.H., Sean Wharton, M.D., Pharm.D., Lisa Connery, M.D., Breno Alves, M.D., Arihiro Kiyosue,

ORIGINAL ARTICLE

Tirzepatide Once Weekly for the Treatment of Obesity

M.D., Ph.D., Shuyu Zhang, M.S., Bing Liu, Ph.D., Mathijs C. Bunck, M.D., Ph.D., and Adam Stefanski, M.D., Ph.D. for the SURMOUNT-1 Investigators®

B Percent Change in Body Weight by Week (efficacy estimand)

Percent Change in Body Weight

Overall mean baseline weight=104.8 kg

Ol o - ol ____
2.4
4 h -3.1
N W, Placebo
_8_
_124
Tirzepatide,
5mg _15.0
-164 -16.0
Tirzepatide, -
-20+ Tirzepatide, - 10mg }1os
15 mg _71.4 -20.9
225
_24 | | | | | | T | | T T /4':”/ |
0 4 812162024 36 48 60 72 TRE

Weeks since Randomization

{ Tirzepatid 5 — 15 mg = Mounjaro™ (USA)

Ligand-induced
BRET Ratio

Semaglutide

GLP-1/GIP (Tirzepatide)

0.057

e
=]

0,054

=0.104

-0.154

GLP-1R - Internalization

o Semaglutide

-0.20
0

0 min. |- o 15 min.
GLP-1R
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NEJM 06/2022, Novikoff et al. Mol. Metabolism 2021



Kardiovaskulare Endpunktstudien bei Adipositas ' derner kantonsspital
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Semaglutide and Cardiovascular Outcomes in Obesity Tirzepatide for Heart Failure with Preserved Ejection Fraction
without Diabetes and Obesity
A. Michael Lincoff, M.D., Kirstine Brown-Frandsen, M.D., Helen M. Colhoun, M.D., John Deanfield, M.D., . . . . o
Scott S. Emerson, M.D., Ph.D., Sille Esbjerg, M.Sc., Soren Hardt-Lindberg, M.D., Ph.D., G. Kees Hovingh, M.D., Ph.D., Milton Packer, M.D., Michael R. Zile, M.D., Christopher M. Kramer, M.D., Seth J. Baum, M.D., Sheldon E. Litwin, M.D.,
Steven E. Kahn, M.B., Ch.B., Robert F. Kushner, M.D,, Ildiko Lingvay, M.D., M.P.H., Tugce K. Oral, M.D., Venu Menon, M.D., Junbo Ge, M.D., Govinda J. Weerakkody, Ph.D., Yang Ou, Ph.D., Mathijs C. Bunck, M.D.,
Marie M. Michelsen, M.D., Ph.D., Jorge Plutzky, M.D., Christoffer W. Tornge, Ph.D., and Donna H. Ryan, M.D., Karla C. Hurt, B.S.N., Masahiro Murakami, M.D., and Barry A. Borlaug, M.D., for the SUMMIT Trial Study Group*

for the SELECT Trial Investigators®

A Primary Cardiovascular Composite End Point B Death from Cardiovascular Causes
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3; 20 1 "g; ol 1 Figure 1. Composite of Death from Cardiovascular Causes or a Worsening Heart-Failure Event.
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Semaglutide 8803 8740 8654 8557 8425 7409 5944 4277 1816 | Semaglutide 8803 8748 8673 85834 B465 7452 5988 4315 1832 NEJM 12/2023. NEJM 01/2025



MAFLD und MASH-Therapie mit Inkretinen

luzerner kantonsspital

LUZERN SURSEE WOLHUSEN

Phase 3 Trial of Semaglutide in Metabolic
Dysfunction—Associated Steatohepatitis

Authors: Arun |. Sanyal, M.D., Philip N. Newsome, M.B_, Ch.B_, Ph.D,, Iris Kliers, M_D., Laura Harms @stergaard, M.Sc_,

Michelle T. Long, M.D., Mette Skalshei Kjzr, M.D., Ph.D. © |, Anna M.G. Cali, M.D., Elisabetta Bugianesi, M.D., Ph.D.,
Mary E. Rinella, M.D., Michael Roden, M.D., and Vlad Ratziu, M.D., Ph.D., for the ESSENCE Study Group® Author Info

Tirzepatide for Metabolic Dysfunction—-Associated

Steatohepatitis with Liver Fibrosis

Authors: Rohit Loomba, M.D. @ | Mark L. Hartman, M.D., Eric ). Lawitz, M_D., Raj Vuppalanchi, M_D., Jéréme Boursier,
M.D., Ph.D., Elisabetta Bugianesi, M.D., Ph.D., Masato Yoneda, M.D., Ph.D., s , for the SYNERGY-NASH

Investigators™  Author Info & Affiliations

A Resolution of Steatohepatitis with Mo Worsening of
Liver Fibrosis
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Zukunftiger Dualagonist (GLP-1-Amylin)
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Bodyweight change from baseline (%)

=10 —

Safety, tolerability, pharmacokinetics, and
pharmacodynamics of concomitant administration of
multiple doses of cagrilintide with semaglutide 2.4 mg for
weight management: a randomised, controlled, phase 1b trial

Lane BEneba, Kasper K Berthelsen, Martin Kankam, Michael T Lund, Domenica M Rubino, Altynai Satylganova, David CW Lau
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Zukiinftiger Triple-Agonist (GLP-1-GIP-Glucagon) " \dermer kantonsspita
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Triple-Hormone-Receptor Agonist
Retatrutide for Obesity — A Phase 2 Trial

Ania M. Jastreboff, M.D., Ph.D., Lee M. Kaplan, M.D., Ph.D., Juan P. Frias, M.D.,
Qiwei Wu, Ph.D., Yu Du, Ph.D., Sirel Gurbuz, M.D., Tamer Coskun, M.D., Ph.D.,
Axel Haupt, M.D., Ph.D., Zvonko Milicevic, M.D., and Mark L. Hartman, M.D.,
for the Retatritida Phace 2 Ohecitv Trial Investioatars®
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Weitere Substanzen
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Substanz

Gewichtsabnahme

Besonderheit

Setmelanotide (Imcivree®)

Melanocortin-4-Rezeptoragonist

MC4R-Mutation bei schwerer Adipositas
(0.5-1%)

Cotagutide
GLP-1- und Glukagon-Rezeptor-Agonist

Bimagrumab

Activin-ll-Rezeptor monoklonaler Antikorper

Clinical Spectrum of Obesity and Mutations
in the Melanocortin 4 Re

-15%

- 21%

(Fettmasse)

Bei monogenetischen Adipositasformen
(POMC-Mangel, Leptinrezeptor-Mutation, Bardet-BiedI-
Syndrom, Prader-Willi-Syndrom, Alstrom-Syndrom).

FDA und EMA Zulassung N/’

Steigerung der Thermogenese
Studienfokus u.a. auf NASH

Blockade des naturlichen Muskelabbaus

Steigerung Thermogenese
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