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Gewichtsmanagement erfreut sich groBer Aufmerksamkeit...
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Adipositas ist kein kosmetlsches Problem..
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Kann man durch

Adipositastherapie Leben retten?



Gewichtsverlust verbessert Komorbiditaten, aber
auch kardiovaskulare Endpunkte?

Weight loss required for therapeutic benefit (%)t
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Cefalu et al. Diabetes Care 2015;38:1567—-82



Gewichtsverlust verbessert Lebenserwartung
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Bis August 2023 gab es keinen Beleg, dass
durch Gewichtsverlust bel Menschen mit
Adipositas kardiovaskulare Endpukte positiv
beeinflusst werden kdnnen...



LOOK AHEAD:

Kein Effekt auf kardiovaskularen Schutz
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LOOK AHEAD: Best responders hatten CV-Nutzen

Post-hoc Analyse der Look AHEAD Studie

_ - responders —

Priméarer Endpunkt — 21% besser :
CV death, non-fatal acute Ml, non-fatal stroke, 0=0.034
or admission to hospital for angina

Sekundéarer Endpunkt — 24% besser
As above plus CABG, carotid endartectomy, ——
PCI, hospitalisation for CHF, peripheral vascular p=0.003
disease, or total mortality

05 075 1 125 15

CABG, coronary artery bypass grafting; CHF, congestive heart failure; CV, cardiovascular; MI, myocardial infarction; PCl, percutaneous coronary intervention Hazard I‘ati (0]
N=4406 participants with T2D to an intensive lifestyle intervention

Look AHEAD Research Group. Lancet Diabetes Endocrinol. 2016;4:913-921.



Gewichtsverlust nach bariatrischer OP reduziert

kardiovaskulare Ereignisse
...aber bisher keine prospektive Studie
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SELECT Topline Ergebnisse
Semaglutid bei Patienten mit Adipositas

(]

nova nordisk

company
announcement

Semaglutide 2.4 mg reduces the risk of major adverse 2 O(y R d kt 1 b 1 M AC E
cardiovascular events by 20% in adults with overweight or O e u I O n e I
obesity in the SELECT trial

Bagsvaerd, Denmark, 8 August 2023 - Novo Nordisk today announced the headline results
from the SELECT cardiovascular outcomes trial. The double-blinded trial compared

ubc once-weekly ide 2.4 mg with placebo as an adjunct to standard of care
for prevention of major adverse cardiovascular events (MACEs) over a period of up to five years.
The trial enrolled 17,604 adults aged 45 years or older with overweight or obesity and
established cardiovascular disease (CVD) with no prior history of diabetes.

The trial achieved its primary objective by demonstrating a statistically significant and superior
reduction in MACE of 20% for people treated with semaglutide 2.4 mg compared to placeba’.
The primary endpoint of the study was defined as the composite outcome of the first
occurrence of MACE defined as cardiovascular death, non-fatal myocardial infarction or non-
fatal stroke. All three components of the primary endpoint contributed to the superior MACE
reduction demonstrated by semaglutide 2.4 mg. 1,270 first MACEs were accrued.

In the trial, semaglutide 2.4 mg appeared to have a safe and well-tolerated profile in line with
previous semaglutide 2.4 mg trials.

"People living with obesity have an increased risk of cardiovascular disease but to date, there
are no approved weight management medications proven to deliver effective weight
management while also reducing the risk of heart attack, stroke or cardiovascular death.
Therefore, we are very excited about the results from SELECT showing that semaglutide 2.4 mg
reduces the risk of cardiovascular events,” said Martin Holst Lange, executive vice president for
Development at Novo Nordisk. "SELECT is a landmark trial and has demonstrated that
semaglutide 2.4 mg has the patential ta change how obesity is regarded and treated.”

August 8, 2023



Was sind flr Sie die grofdten
Herausforderungen in der
Adipositastherapie?



Herausforderungen der Adipositastherapie

Verhaltenspravention versagt haufig
Verhaltnispravention scheint nicht gewollt
Chirurgische Therapie ist zwar sehr effektiv, aber ,riskant”

Adipositas ist nicht heilbar — aber behandelbar



Herausforderung

Warum funktioniert das Konzept
,2Weniger Essen und mehr Bewegen* so schlecht?



Unser Korper ,,verteidigt” sehr
effektiv das Gewicht

5 -
)
X
1
o 0
c
S5
o)
o -5
c
(0
9]
5, -10 @——=® Extrem kalorienarme Diat*
4
-5 A»———4 Geanderte Diat plus Verhaltenstherapie
03) -15 — m——m  Extrem kalorienarme Diat* plus
o Verhaltenstherapie
—20 | | | | | |

0 1 2 3 4 5

Jahre nach der Intervention
*1200 Kcal/Tag Diat

Wadden TA et al. Ann Intern Med 1993; 119:688-93.



Unser Korper ,,verteidigt” sehr
effektiv das Gewicht

.(’\.P) ===« Ruheumsatz sinkt nach Gewichtsabnahme!?

\ Kompensationsmechanismen:

KolTpensationS-h p— * Verringerung des taglichen Ruheumsatzes:
mechanismen hac . - === 15,4+ 8,7 kcal/kg* Kérpergewichtsreduktion?

einer :
Gewichtsreduktion - - zunehmendes Verlangen nach Essen, Hunger, standiges Denken an
Essen?

/\ **** Veranderungen der Verdauungshormone, Unterdrtickung der
‘0 Schilddriisen-Achse und Erhéhung der Cortisolkonzentrationen*

1. Pasman WJ et al. Obes Res 1999; 7:43-50. 2. Schwartz A, Doucet E. Obes Rev 2010; 11:531-47.
3. Doucet E et al. Int J Obes Relat Metab Disord 2000; 24:906-14. 4. Blomain ES et al. ISRN Obes 2013; 2013:210524.



Diese Mechanismen mussen

,uberlistet werden



Wo setzen Pharmakotherapien an?

Stoffwechsel

Fraher: Appetitztgler Fraher: Schilddriisenhormone Fraher: Amfetamine

Modern: GLP-1RA Modern: GLP-1RA ,EXercise mimetics“?



Regulation des Energiestoffwechsels

Fettgewebe Pankreas

Magen-Darm-Trakt
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Woods et al. Int J Obes Relat Metab Disord 2002;26:S8-S10; Badman, Flier. Science 2005;307:1909-14



Signale aus Magen und Darm modulieren die
zentrale Regulation des Energiestoffwechsels
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Liraglutid 3mg: Plateaueffekt nach Gewichtsverlust

] . ] = | jraglutid 3,0 mg mm— Placebo
Mittleres Korpergewicht mmmm  FUohne Medikation = ===  FU ohne Medikation
zu Beginn: 108 kg [ ) Beobachtete mittlere @ Beobachtete mittlere

0 1 Werte LOCF

Werte LOCF

ETD Woche 160:
—4,3%
[-4,9; -3,7]
p<0,0001

Gewichtsveranderung (%)

172

0 16 28 40 56 68 80 92 104 116 128 140 152 160
Woche
n= 1467 1295 1223 1161 1100 1030 971 911 885 849 830 805 780 747 778
n= 734 635 576 544 508 465 436 399 375 365 354 336 327 322 320

Full analysis set (Gesamtpopulation). Nur Daten aus der Nichtern-Visite. Die Linien zeigen beobachtete Mittelwerte
(x Standardfehler). ETD, estimated treatment difference, geschatzter Therapieunterschied; FU, Follow-up,
Nachbeobachtung; LOCF, last observation carried forward.

le Roux CW et al. Lancet 2017;389:1399-14009.



/ Restriction, Malabsorption

Hormonal changes

\

Zukunft der Pharmakotherapie

o Starker wirksame GLP-1RA
z.B. Semaglutid

* Nicht-Peptid GLP-1RA
z.B. Orforglipron

Duale Inkretinagonisten
. B. Tirzepatid; Finan et al., Sci Transl Med. 2013

N

Triagonisten
z. B. Rattrutid; Finan et al., Nat Med. 2015; 21



shot to
lose weight

with coaching, care, and healthy
lifestyle changes to make it last.

ro.co/shot




Vergleich Liraglutid - Semaglutid

STEP 8

Observed mean change over time* Estimated mean change from baseline to week 68"
(Mean at baseline: 104.5 kg) Semaglutide 2.4

0 - ) mg Liraglutide 3.0 mg Placebo
S
B -1,9% -1,8%
E
% —8 7 0,
S -6|4% —6|6%
£
& 12
c
£
c
5. _16- _15l8%
= B 184 %
95% Cl: [-12.0, -6.8]; p<0.001
- =20 T T T

0 4 8 121620242832 364044 48 52 56 60 64 68 ETD: ~10.5 %

U 24 0 4 95% Cl: [12.8, -8.1]; p<0.001
Time since randomisation (weeks)

Semaglutide 2.4 mg Liraglutide 3.0 mg Pooled placebo
In-trial period/treatment policy estimand: | |
On-treatment period/trial product estimand: |

*Observed data for the in-trial and on-treatment periods.'Estimated data for the treatment policy estimand (regardless of treatment adherence or rescue intervention use) and the trial product estimand (until first discontinuation or
initiation of rescue intervention). Cl, confidence interval; ETD, estimated treatment difference.

Rubino et al. Presented at the 39th Annual Meeting of The Obesity Society (TOS) held at ObesityWeek®, virtual meeting, November 1-5, 2021.



Semaglutid in der Adipositastherapie (STEP-1)

Observed on-treatment data
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Time since randomization (weeks)
Semaglutide 2.4 mg 1306 1283 1259 1225 1206 1193 1176 1166 1135 1115 1100 1059
Placebo 655 647 637 613 607 593 576 555 529 520 514 499

Wilding et al., N Engl J Med. 2021;384: 989.



Semaglutid in der Adipositastherapie (STEP-1)

100 - . Semaglutide (N=1059) . Placebo (N=499)
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Wilding et al., N Engl J Med. 2021;384: 989.



STEP 1- Extension:

Medikamente wirken, so lange sie eingenommen werden...
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CagriSema: Cagrilintid + Semaglutid

ETD -10.5 (95% Cl -14-1 to -7-0); p<0-0001
[ ]
ETD-7-5 (95% Cl -11.0 to -4-0); p<0-0001

Change from baseline in bodyweight (%)

-15-6

t
o

| 1 T | T T 1
CagriSema Semaglutide Cagrilintide 0 4 8 12 20 28 32

Time since randomisation (weeks)

Frias et al., Lancet 2023, published online, June 2023



/ Restriction, Malabsorption

Hormonal changes
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Zukunft der Pharmakotherapie

o Starker wirksame GLP-1RA
z.B. Semaglutid

« Nicht-Peptid GLP-1RA
z.B. Orforglipron

Duale Inkretinagonisten
. B. Tirzepatid; Finan et al., Sci Transl Med. 2013
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Triagonisten
z. B. Rattrutid; Finan et al., Nat Med. 2015; 21



The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ”

Daily Oral GLP-1 Receptor Agonist
Orforglipron for Adults with Obesity

Sean Wharton, M.D., Thomas Blevins, M.D., Lisa Connery, M.D.,

Julio Rosenstock, M.D., Sohini Raha, Ph.D., Rong Liu, Ph.D., Xiaosu Ma, Ph.D.,
Kieren J. Mather, M.D., Axel Haupt, M.D., Deborah Robins, M.S.,
Edward Pratt, M.D,, Christof Kazda, M.D., and Manige Konig, M.D., Ph.D,,
for the GZGI Investigators*

ABSTRACT

BACKGROUND

Obesity is a major risk factor for many leading causes of illness and death world-
wide. Data are needed regarding the efficacy and safety of the nonpeptide glucagon-
like peptide-1 (GLP-1) receptor agonist orforglipron as a once-daily oral therapy for
weight reduction in adults with obesity.

METHODS
In this phase 2, randomized, double-blind trial, we enrolled adults with obesity,
or with overweight plus at least one weight-related coexisting condition, and with-
out diabetes. Participants were randomly assigned to receive orforglipron at one of
four doses (12, 24, 36, or 45 mg) or placebo once daily for 36 weeks. The percent-
age change from baseline in body weight was assessed at week 26 (primary end
point) and at week 36 {secondary end point).

RESULTS
A total of 272 partici 1 ion. At baseline, the mean body
weight was 108.7 kg, and the mean body-mass index (the weight in kilograms
divided by the square of the height in meters) was 37.9. At week 26, the mean
change from baseline in body weight ranged from —8.6% to ~12.6% across the
orforglipron dose cohorts and was ~2.0% in the placebo group. At week 36, the
mean change ranged from —9.4% to —14.7% with orforglipron and was —2.3% with
placebo. A weight reduction of at least 10% by week 36 occurred in 46 to 75% of
the participants who received orforglipron, as compared with 9% who received
placebo. The use of orforglipron led to improvement in all prespecified weight-
related and cardiometabolic measures. The most common adverse events reported
with orforglipron were gastrointestinal events, which were mild to moderate, oc-
curred primarily during dose escalation, and led to discontinuation of orforglipron
in 10 to 17% of participants across dose cohorts. The safety profile of orforglipron
was consistent with that of the GLP-1 receptor agonist class.

CONCLUSIONS
Daily oral orforglipron, a nonpeptide GLP-1 receptor agonist, was associated with
weight reduction. Adverse events reported with orforglipron were similar to those
with injectable GLP-1 receptor agonists. (Funded by Eli Lilly; GZGI ClinicalTrials.gov
number, NCT05051579.)

NENGLJMED  NEM.CRG

The New England Journal of Medicine

From McMaster University, York Univer-
sity, and Wharton Weight Management
Clinic — all in Toronto (SW.); Texas Dia-
betes and Endocrinology, Austin (T.B),
and Velocity Clinical Research at Medical
City, Dallas {J.R) — both in Texas; Alli-
ance for Multispecialty Research, Nor-
man, OK (L.C); and Eli Lilly, Indianapolis
(s XM. KJM.,AH, DR, EP,

€K, MK.]. Dr. Konig can be contacted at
konig_manigeglilly.com or at Eli Lilly,
893 Delaware St., Indianapolis, IN 46225
*A complete list of GZG Investigators

is provided in the Supplementary Ap-
pendix, available at MEJM.org.

This article was published on June 23,
2023, at NEJM.org.

DO 10.1056/NE]M0a2302392
Copyight © 2023 Massachusetts Medical Soaty
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Wharton S. Diabetes 2023;72(Suppl.1):52-OR- Oral presentation at the American Diabetes Association 83rd

Scientific Sessions, June 23-26 2023, San Diego, USA.



Wirkung des oralen Nicht-Peptid-GLP-1-Rezeptor-Agonisten
Orforglipron (LY3502970) bei Teilnehmern mit Adipositas oder
Ubergewicht - eine Phase-2-Studie

* Inder Entwicklung zur oralen Applikation in der Behandlung von F

Adipositas und T2D bei Erwachsenen. g\j&
* Halbwertszeit von 29-49 Stunden ermdglicht einmal tagliche \ //o 3

Einnahme. T’/;\NJLNQN&
* orale Bioverfligbarkeit ca. 30-40 % h \—/ ! 7
* Kann ohne Einschrankung von Nahrung, Wasser oder Nega

anderen Medikamenten eingenommen werden. OA\IT// \ /,_L

s\}” s /e R__/
* Studienziel: NZoN
* Bewertung der Wirksamkeit und Sicherheit von Orforglipron vs. O’J\\o

Placebo bzgl. Gewichtskontrolle

Wharton S, N Engl J Med . 2023 Jun 23. doi: 10.1056/NEJMoa2302392. Online ahead of print.

. . . Wharton S. Diabetes 2023;72(Suppl.1):52-OR- Oral presentation at the American Diabetes Association 83rd
Orforg“pron ist nicht zugelassen Scientific Sessions, June 23-26 2023, San Diego, USA.



Orforglipron (LY3502970) bei Ubergewicht/Adipositas
Endpunkte zur Gewichtsreduktion nach 36 Wochen

Placebo Orforglipron, 122 mg [ Orforglipron, 24 mg [l Orforglipron, 36 mg [l Orforglipron, 45 mg
(N=48) [N=44) (N=51) [N=56) (N=57)

Percentage Change in Body Weight (efficacy estimand) Weight Reduction by Week 36

Owerall mean body weight at baseline, 109 kg 100
_________________________________________ i
80+
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40+

g0 %2 %0
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Change from Baseline (%)
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T T
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) . ) Wharton S, N Engl J Med . 2023 Jun 23. doi: 10.1056/NEJM0a2302392. Online ahead of print.
OrfOfg“pron Ist nlCht ZUQE|aSSGN Wharton S. Diabetes 2023;72(Suppl.1):52-OR- Oral presentation at the American Diabetes Association 83rd
Scientific Sessions, June 23-26 2023, San Diego, USA.



Orforglipron (LY3502970) bei Ubergewicht/Adipositas
Sicherheitsprofil

Placebo
Event Orforglipron N=50)
36 mg, 36 mg, 36 mg, 45 mg, 45 mg, 45 mg,
1Z2mg 24 mg Subcohort 1 Subcohort 2 Pooled Subcohort 1 Subcohort2 Pooled
(N=50) (N=53) (N=29) (N=29) (N=58) (N=31) (N=30) (N=61)
number of participants (percent)
Any adverse event 43 (36) 46 (87) 24 (83) 28 (97) = 28 (90) 27 (90) = 13 (76)
Any serious adverse event L] 2(4) o 3 (10 — 2 (&) o — o
Adverse event that led to discentinuation of arfor- 7 (14) 10 (19) 3010) 6(21) — 5(16) 4(13) — 1(2)
glipron or placebo
Adverse event that occurred in=5% of participants
in any trial group
Nausea 25 (50) 31 (58) 12 (41) 14 (48) — 13 {42) 11 (37) = 5 (10)
Vomiting 13 (26) 17 (32) 8 (28) 4(14) — 9 (29) 8(27) — 3(6)
Constipation 12 (24) 17 (32) 8 (28) 7 (24) = 6(19) 4(13) = 3(6)
Diarrhea 12 (24) 19 (36) o) 4(14) - 5 (16) 0053 p— 5 (10)
Coronavirus disease 2010 918 9(17) 4(14) 7 (24) — 5 (186) 5(17) — 9(18)
Eructation 9 (18) 11 (21) 5 (17) 2(m — 2 (6) 6 (20) — 0
Headache 4(8) 8(15) 3(10) 2(m == 4(13) 2(7) = 5 (10)
Fatigue 24 7i13) 4(14) 2(M — 4(13) 4(13) — 1(2)
Gastroesophageal reflux disease 4(8) 5(9) 3(10) 4(14) = 4(13) 20 = 1(2)
Dyspepsia 2 (16) 408 13 103) _ 3(10) 1) — 108
Diziness 5 (10) 204 1(3) 103) — (6 4013 — 1)
Abdominal pain 4(8) 4(8) 0 2(m — 2(8) 13) — 214)
Decreased appetite 4(8) 4(8) 0 1(3) == 3(10) 200 = 1(2)
Urinary tract infection 2(4) 3108 0 3(10) — 1(3) () — 3(6)

Wharton S, N Engl J Med . 2023 Jun 23. doi: 10.1056/NEJM0a2302392. Online ahead of print.
Wharton S. Diabetes 2023;72(Suppl.1):52-OR- Oral presentation at the American Diabetes Association 83rd
Scientific Sessions, June 23-26 2023, San Diego, USA.
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Zukunft der Pharmakotherapie

o Starker wirksame GLP-1RA
z.B. Semaglutid

* Nicht-Peptid GLP-1RA
z.B. Orforglipron

Duale Inkretinagonisten
. B. Tirzepatid; Finan et al., Sci Transl Med. 2013

N

Triagonisten
z. B. Rattrutid; Finan et al., Nat Med. 2015; 21



ADA 2023 Banting Lecture adressierte alle relevanten Entwicklungen
zur Therapie des T2D und Adipositas von 1994 - 2030

HEU‘HOLTZ
MUNICP

Overcoming Obesity:
The Discovery O
Multi Receptor Drugs

Matthias H. Tschop




alen
' ularen du
des ersten unimolek

kung en

Esrl]_tlg-el?GlP Ko-Agonist

es Resear
ment

Ximize Metabo"c
nd Humahs

7 Diego wane Gidda,®

an g, Hauptma,, Michero Lay, 't Mathie,, Bmu.uun,"
let, Emmanyeje Hainayg, 1/ Eleny Sebokoy, 17
Anisph Konka,, Richarg p, DiMarch;,ar Maren,
andg lurul-llond lhgmpeurl( sﬁqu(y of a Peptige with Potent, y,
05 for the. necretip, s gﬂltogon—llk. Peptide. (GLp.q) N Gl
). S Unime, Duay ihcmlh is deriveg
ced anuhroevw,c
by, thg Superio, CICACY tram

rats, 1o Prir

S especi, Y aduly Onser
© pidemc jo! .

! oh )

€ Feasop,

More, ¢ absen
PSYeholagic )

erse SCulay Side
Comy lmmnn\ Vorab)y, o
2 rug tron, the More (),
* b, fails fe,, Incre,
hetapey, -

tong - N&.
S it u\ullnlx in

s = vith ¢;1 Py eCep,

S appe, MNCh has Ehven, b

tbote and Furgh, r et Py «
-

3
i 2005-201
ten von
hungsarbei

2013; 5:209ral151. Forsc

i sl Med. ;

i t al. Sci Tran

Finan B, e



Kombinierte Wirkungen von GIP und GLP-1

J verzogerte
Magenentleerung

Fettgewebe

J verringerter Appetit 1 erhohte Insulinsekretion

Pankreaé

/M erhohte Insulinsensitivitat*
1 erhohte Lipidpufferkapazitat

1 erhdhte Speicherkapazitat* { verringerter Appetit?* 4 erhdhte Insulinsekretion Magen-Darm-Trackt

— &GIP A

GIP = Glukose-abhangiges insulinotropes Polypeptid; GLP-1 = Glukagon-ahnliches Peptid 1

Samms RJ, et al. Trends Endocrin Met. 2020; 31:410-421.
Aronoff SL, et al. Diabetes Spectr. 2004; 17:183-190. Usdin TB, et al. Endocrinology. 1993; 133:2861-2870.
Drucker JD, Nauck MA. Lancet. 2006; 368:1696-1705. Kaplan AM, Vigna SR. Peptides. 1994; 15:297-302.
Szayna M, et al. Endocrinology. 2000; 141:1936-1941. Mohammad S, et al. J Biol Chem. 2011; 286:43062-43070.
Kreymann B, et al. Lancet. 1987; 330:1300-1304. Starich GH, et al. Am J Physiol-Endoc M. 1985; 249:E603-E607.
Willms B, et al. J Clin Endocr Metab. 1996; 81:327-332.

Dupre J, et al. J Clin Endocr Metab. 1973; 37:826-828.




SURMOUNT-1

Tirzepatide Once Weekly for the Treatment of Obesity

W Tirzepatide, 5 mg M Tirzepatide, 10 mg W Tirzepatide, 15 mg M Placebo

Percent Change in Body Weight

A Overall Percent Change in Body Weight from Baseline
(treatment-regimen estimand)
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B Percent Change in Body Weight by Week (efficacy estimand)
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Weeks since Randomization

Jastreboff et al., N Engl J Med 2022; doi: 10.1056/NEJM0a2206038

Tirzepatid ist nicht zur Behandlung der Adipositas zugelassen




SURMOUNT-2

Articles

2@®

Tirzepatide once weekly for the treatment of obesity in
people with type 2 diabetes (SURMOUNT-2): a double-blind,
randomised, multicentre, placebo-controlled, phase 3 trial

W Tamothy Garvey Joun

Moo At

Summary

Background 1d type 2 diabeses. We
assessed the efficacy and safety of tireepatide, 4 '\mmlryrnllnl Insulinotropkc polypeptide and gucagon like
peptide-1 receper agonist and type 2 diabetes

Methocs Thl phse 3, doxiblodind, e, p.m.mmu il s conducied In seven counaren
) ol 7-10%
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Eficacy and wafety endpoints were anabywod with data from all randomly awsigned participans (intention o treat
population). This tralIs registered wish CllnicalTHals gov, NCTO465700), o

Findings Bewoen March 29, 2021, and April 10, 2023, of 1514 adults assessed for eligibiliy, 938 (mean age 4.2 years
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15 g provided substantial and clinically meaningful reduction in bodyweight, with 3 safety profile that was similar
0 ottt ncretin-based thefapies for welght management

Funding 1 Lilly and Company.

Copyright © 2023 Blsevler Ld. all rights roverved.
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Percent Change from Baseline in Body Weight (%)

at Week 72

Change in bodyweight (%)
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Garvey et al., Lancet, June 24th, 2023



Proportion of Participants Achieving Body Weight (%)

Reduction Targets at 72 Weeks

Efficacy Estimand Treatment-Regimen Estimand
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Garvey et al., Lancet, June 24th, 2023



Tirzepatid Dosierung

Schritt 1

Schritt 2 Bei Bedarf ist eine Individualisierung méglich

STARTDOSIS® ERHALTUNGSDOSIS

1x wdchentlich 1x wéchentlich

2,5 mg 5 mg

UBERGANGS- ERHALTUNGS- UBERGANGS- ERHALTUNGS-
DOsSIS DOsISs DOSIS DOsIS

1x wéchentlich ntlich 1x wdchentlich

10 mg 15 mg

mind. 4 Wochen
4 Wochen mind. 4 Wochen Héchstdosis

v

FRUHESTENS AB WOCHE 9

ERSTE 4 WOCHEN NACH 4 WOCHEN

Bei Bedarf kann die Dosis in 2,5-mg-Schritten bis zur Héchstdosis von 15 mg erhtht werden, nachdem eine Behandlung fir mindestens

1. Gebrauchsinformation Tirzepatid, aktueller Stand. vier Wochen mit der jeweils aktuellen Dosis erfolgt ist. Die empfohlenen Erhaltungsdosen betragen 5 mg, 10 mg oder 15 mg.

a) Die Anfangsdosis von Tirzepatid betragt 2,5 mg 1x wéochentlich. Nach vier Wochen sollte die Dosis auf 5 mg 1x wochentlich erhéht werden. Bei Bedarf kann die Dosis in 2,5-mg-Schritten bis zur Hochstdosis von 15 mg erhoht © 2023 Eli Lilly and Company
werden, nachdem eine Behandlung fiir mindestens vier Wochen mit der jeweils aktuellen Dosis erfolgt ist. Die empfohlenen Erhaltungsdosen betragen 5 mg, 10 mg oder 15 mg.
1. Fachinformation Tirzepatid, aktueller Stand.



GLP-1/Glucagon Coagonists
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Boehringer Ingelheim to advance
survodutide into three global
Phase III studies in obesity

Ingelheim, Germany, Thursday, 17/08/2023 - 06:00

o Phase IT data showed up to 19 percent weight loss in people living with
overweight or obesity!

o Phase III studies will investigate the efficacy and safety of survodutide

o Details of the studies will be disclosed prior to their initiation and enrollment of
patients is planned before the end of 2023

Boehringer Ingelheim today announced it will advance survodutide, its glucagon/GLP-1 receptor dual agonist, into three
registrational Phase III studies for people living with overweight or obesity. This decision was based on recently presented data
from a Phase Il dose finding study in people living with overweight or obesity. The study demonstrated up to 19 percent weight loss
after &6 weeks of treatment with survodutide.

“With a strong heritage in cardio-renal-metabolic disease, we are continuing to expand and accelerate our portfolio in this area
with the aim of bringing survodutide to patients in need as quickly as possible,” said Carinne Brouillon, Head of Human Pharma,
Boehringer Ingelheim. “There is a significant unmet medical need for effective treatments for obesity. With its dual mode of action,
survodutide has the potential to further improve outcomes for people living with the disease and its associated complications.”

Insights from previous studies will now be applied to the design of three global Phase III studies, which will investigate the efficacy
and safety of survodutide. Details of the studies will be disclosed prior to their initiation and enrollment of patients is planned
before the end of 2023.

https://www.boehringer-ingelheim.com/human-health/metabolic-diseases/obesity/survodutide-phase-iii-study-weight-loss



Bimagrumab, ein Antikdrper, der Activin Typ IlI-
Rezeptoren blockiert und Muskelwachstum fordert

Screel.ling Intervention Follow-up
baseline (48 weeks) (8 weeks)
(3 weeks)

Bimagrumab 10 mg/kg intravenous (maximum 1200 mg?)

4 weeks x 12 doses

Placebo

Caloric restriction: 500 kcal/day deficit, 1.2 g/kg/day protein
Exercise: ADA walking program

L]

Weeks 0 2 4 8 12> 16 20 24> 28 32 36 40  44b 480 520 56D

T T Dosing time points T T T

Nondosing EoT EoS
site visit assessments

Heymsfield et al., JAMA Netw Open. 2021; 4: e2033457.



Bimagrumab, ein Antikdrper, der Activin Typ IlI-
Rezeptoren blockiert und Muskelwachstum fordert
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Heymsfield et al., JAMA Netw Open. 2021; 4: e2033457.



Bimagrumab, ein Antikdrper, der Activin Typ IlI-
Rezeptoren blockiert und Muskelwachstum fordert

Adverse event

Patients, No. (%)

Bimagrumab group Placebo group

Death

Serious adverse events

Any adverse event

Adverse event leading to study discontinuation
Most frequent adverse events®
Diarrhea

Muscle spasms

Upper respiratory tract infection
Lipase level increased

Headache

Hypertension

Nausea

Rash

0
3(8)
31 (84)
5 (14)

15 (41)
15 (41)
6 (16)
4(11)
0

3 (8)
4(11)
2 (5)

0
3(8)
31(82)
0

4(11)
1(3)
5 (13)
2 (5)
5 (13)
1(3)
0

2 (5)

2 Adverse events were any untoward medical occurrence in a patient who provided written informed consent for participation in the study

until the end of study wvisit.

b Incidence greater than 59%.

Heymsfield et al., JAMA Netw Open. 2021; 4: e2033457.



AMG-133: Aktivierung von GLP1R & GIPR Inhibition
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\ Press Releases

AMGEN PRESENTS NEW AMG 133 PHASE 1 CLINICAL DATA AT
WCIRDC 2022

AMG 133 is a First-in-Class Investigational Bispecific Molecule That Activates GLP-1R and Inhibits GIPR
Phase 1 Results Showed up to 14.5% Reduction in Body Weight at the Highest Dose After 12 Weeks
Initiating Phase 2 Study in Early 2023

THOUSAND OAKS, Callif, Dec. 1, 2022 [PRNewswire/ -- Amgen (NASDAQ:AMGN) today announced new Phase 1 data from AMG
133, a novel bispecific glucose-dependent insulinotropic polypeptide receptor (GIPR) antagonist and glucagon-like
peptide-1 (GLP-1) receptor agonist molecule. This first-in-human study was designed to evaluate the safety, tolerability,
pharmacokinetic and pharmacodynamic effects of AMG 133 in people with obesity and without diabetes (NCT04478708).
These data will be presented as part of an oral presentation on Saturday, Dec. 3 at the 20" World Congress of Insulin
Resistance, Diobetes and Cardiovascular Disease (WCIRDC) Hybrid Conference.
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Zukunft der Pharmakotherapie

o Starker wirksame GLP-1RA
z.B. Semaglutid

* Nicht-Peptid GLP-1RA
z.B. Orforglipron

Duale Inkretinagonisten
. B. Tirzepatid; Finan et al., Sci Transl Med. 2013

N

Triagonisten
z. B. Rattrutid; Finan et al., Nat Med. 2015; 21



Nachste Idee: Unimolekulare Triagonisten -
GLP-1/GIP/Glukagon Agonisten




The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ”

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., Zvenke Milicevic, M.D., and Mark L. Hartman, M.D.,
for the Retatrutide Phase 2 Obesity Trial Investigators*

ABSTRACT

BACKGROUND
Retatrutide (LY3437943) is an agonist of the glucose-dependent insulinotropic
polypeptide, glucagon-like peptide 1, and glucagon receptors. Its dose—response
relationships with respect to side effects, safety, and efficacy for the treatment of
obesity are not known.

METHODS

We conducted a phase 2, double-blind, randomized, placebo-controlled trial in-
volving adults who had a body-mass index (BMI, the weight in kilograms divided
by the square of the height in meters) of 30 or higher or who had a EMI of 27 to
less than 30 plus at least one weight-related condition. Participants were ran-
domly assigned in a 2:1:1:1:1:2:2 ratio to receive subcutanecous retatrutide (1 mg,
4 mg [initial dose, 2 mg], 4 mg [initial dose, 4 mg], 8 mg [initial dose, 2 mg), & mg
[initial dose, 4 mg], or 12 mg [initial dose, 2 mg]) or placebo once weekly for 48
weeks. The primary end point was the percentage change in body weight from baseline
to 24 weeks. Secondary end points included the percentage change in body weight
from baseline to 48 weeks and a weight reduction of 5% or more, 10% or more,
or 15% or more. Safety was also assessed.

RESULTS

We enrolled 338 adults, 51.8% of whom were men. The least-squares mean per-
centage change in body weight at 24 weeks in the retatrutide groups was =7.2% in
the 1-mg group, =12.9% in the combined 4-mg group, -17.3% in the combined
8-mg group, and -17.5% in the 12-mg group, as compared with <1.6% in the pla-
cebo group. At 48 weeks, the least-squares mean percentage change in the reta-
trutide groups was =8.7% in the 1-mg group, <17.1% in the combined 4-mg group,
~22.8% in the combined 8-mg group, and ~24.2% in the 12-mg group, as com-
pared with <2.1% in the placebo group. At 48 weeks, a weight reduction of 5% or
more, 10% or more, and 15% or more had occurred in 92%, 75%, and 60%, re-
spectively, of the participants who received 4 mg of retatrutide; 100%, 91%, and
75% of those who received 8 mg; 100%, 93%, and 83% of those who received 12 mg;
and 27%, 9%, and 2% of those who received placebo. The most common adverse
events in the retatrutide groups were gastrointestinal; these events were dose-related,
were mostly mild to moderate in severity, and were partially mitigated with a lower
starting dose (2 mg vs. 4 mg). Dose-dependent increases in heart rate peaked at
24 weeks and declined thereafter.

CONCLUSIONS
In adults with obesity, retatrutide treatment for 48 weeks resulted in substantial reduc-
tions in body weight. (Funded by Eli Lilly; ClinicalTrials.gov number, NCT04881760.)

N ENGLJMED NEJM.ORG
The New England Joumal of Medicine

From the Departments of Medicine (En-
docrinology and Matabolism) and Pedi-
atrics (Pediatric Endocrinology), Yale
University School of Medicine, New Ha-
ven, CT (A.M..); the Obesity and Matab-
olism Institute and Department of Medi-
cine, Harvard Medical School, Boston
(LM.K); Valocity Clinical Rasearch, Los
Angeles (J.P.F); and EliLilly, Indianapolis
(QW. YD, SG,TC,AH,ZM, MLH
Dr. Jastreboff can be contacted at ania
jastreboff@yale.edu or at the Yale Uni-
wersity School of Medicine (Endocrinology
and Metabolism), 333 Cedar St, P.O. Box
208020, New Haven, CT 06520.

*A full list of the Retatrutide Phase 2
Obesity Trial Investigators is provided in
the Supplementary Appendix, available
at NEJM.org.

This article was published on June 26,
2023, at NEJM.org.

DOI: 10.1056/NEMos2301972
Coppsight © 2023 Massochusetts Medical ooty
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Tripleagonist (GIP, GLP-1,
Glucagon) Retatrutid

Phase 2 Studien in den
Indikationen Typ 2 Diabetes
und Adipositas



Tripleagonist (GIP, GLP-1, Glucagon) Retatrutid
Phase 2 Studie in der Indikation Adipositas

Placebo Retatrutide, Retatrutide, Retatrutide, I Retatrutide, B Retatrutide, B Retatrutide,
1mg 4 mg (1D, 2 mg) 4 mg (1D, 4 mg) & mg (ID, 2 mg) & mg (ID, 4 mg) 12 mg (ID, 2 mg)
A Changes in Body Weight
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Jastreboff et al., N Engl J Med, June 24th, 2023



Tripleagonist (GIP, GLP-1, Glucagon) Retatrutid
Phase 2 Studie in der Indikation Adipositas

Placebo Retatrutide, Retatrutide, Retatrutide,

—»— Retatrutide, —=— Retatrutide, —s— Retatrutide,

I mg 4 mg (ID, 2mg) 4mg (ID, 4 mg) & mg (1D, 2 mg) &mg (ID, 4 mg) 12 mg (ID, 2 mg)

A Participants with BMI of <35

Percentage Change in Body Weight
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Jastreboff et al., N Engl J Med, June 24th, 2023
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Gibt es Pradiktoren fur erfolgreichen Gewichtsverlust?
10 Jahresdaten aus dem National Weight Control Registry + LOOK AHEAD

Erfolgreicher Langzeitgewichtsverlust:
Restriktive Nahrungsaufnahme: ~ 1.400 kcal/Tag
Taglich 1 Stunde Sport (~400 kcal pro Tag)

< 10 Stunden Fernsehen pro Woche
Wenigstens 1x pro Woche wiegen

Fruhsticken

Tate& Shukla; Obesity Week 2022 Thomas JG, et al. Am J Prev Med. 2014 & www.cdc.gov/obesity/strategies/index.html
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