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Modified according to: Forst T. et al.; Expert. Rev. Endocrinol. Metab.; 2007 (2) 303-312; Forst T. et al.; Curr. Diabetes Rev.; 2016 (12) 429-439
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Bedeutung der Insulintherapie fiir die Lebenserwartung CRS.
des Patienten mit Diabetes mellitus Typ 1 -

Life expectancy (years)

80
70
60
50
40
30
20

10

Insulin era
[ A \
, 14,45 ‘
45
39.8
317
143
1'3 2' 6 .

— — )
1897-1913 1914-1922 1922-1925 1926-1928 1929-1938 1939-1945 2011

Gale Lancet 2003; USA Today 2011



Insulinverteilung im Korper nach Freisetzung CRS.
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modifiziert nach Forst T., Jahnke J.; Diabetes Stoffwechsel und Herz; 2016



Einschrankungen der subkutanen u RS

Insulintherapie

» Unphysiologische Insulinprofile.
* Glukoseunabhangige Insulinwirkung.
« Postprandiale Glukoseexkursionen durch zu langsamen Wirkeintritt.

« Variablilitat in der Insulinwirkung in Abhangigkeit von

o Injektionsort
o Temperatur
o Lokaler Durchblutung

« Unphysiologische Verteilung in verschiedenen Kdérperkompartimenten
— Verlust des hepato-peripheren Insulinquotienten -



Entwicklung der Insulintherapie seit 1921

Early insulin concentrations Semisynthetic Long-acting basal Long-acting degludec
U-5, U-10, U-20, U-40, U-80 human U-100 insulin analog insulin U-100 U-100 and U-200
1922-1925 1981 2000 2015
Semi-lente, rDNA human Biosimilar Biosimilar
Insulin Intermediate- lente, and reqular U-100  Rapid-acting long-acting rapid-acting
discovered acting NPH  ultralente insulin insulin analog U-100 U-100 analog  U-100 analog
1921-22 1950 1954 1982 1996 2016 2018

1930 1840 1950 1960 1970 1980 1990 2000

Longer-acting Beef reqular ~ U-100 insulins Human regular ~ Rapid-acting  Long-acting
protamine zinc insulin U-500 insulin 1973 U-500 insulin ~ U-200 analog  U-300 analog
1936 1952 1997 2015 2015
Globin, surfen, .. Chromatographicall Human inhaled insulin
histone insulins Des-pyh;;gsuhn pufmedgmguuns ) Exubera 2006-2007, Afrezza 2014
1930s 1978
| Animal insulin Human insulin Rapid-acting analogs Long-acting analogs |

Bajaj H.S.; ADA, New Orleans 6th June 2022

CRS.



Once Weekly Insuline in der Entwicklung

Molecule

Company

Phase of

Diabetes Type

CRS.

Structular features to

Development

prolong activity

Insulin Icodeg Novo Nordisk Phase 3 T1D and T2D Acylation with
icosanedioic acid
BIF, LY3209590 Lilly Phase 3 T1D and T2D FC-fusion protein
AB 101 Antria /Rezolate Phase 1 T1D and T2D Pegylation and
microsphere delivery
Insumera, PE0139 Phase Bio Phase 2 a completed | T2D ELPylation
AKS-433 Akston Biosciences Preclinical T1D and T2D FC-fusion protein
Single chain insulin Astra Zeneca Preclinical Not reported FC-fusion protein
FC-fusion variants
HM12640A and Hamni Pharma Co. Phase 1 T1D and T2D FC-fusion protein
HM12470 Ltd.

Rosenstock, Del Frato, Vie

abolism; Z0Z2Z; 1Z26. 154924

Bajaj H.S.; ADA, New Orleans 6th June 2022




Verlangerung der Insulinwirkung durch

Ankopplung langkettiger Fettsauren ICRS'
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Jarosinski MA et al., Molecular Metabolism, 2021 (52) ; https://doi.org/10.1016/j.molmet.2021.101325
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ONWARDS 3: Once weekly Icodec vs. Degludeg in Insulin
naiven Patienten mit einem Diabetes mellitus Typ 2

HbA,, change from baseline to week 26

Primary endpoint

g Degludec
9.0 75 B
® |codec <
8.5- o Degludec 70 L
T £
z 8.0 Baseline 65 :; ._QEJ
<< 8.6% - 2
75 85% EOT [60 3 8
< 7.2% e § -14
7.0 i 55 3 = '
| L < % i |
, 7.0% C -
65) 0?50 g 2.0 ETD (95% CI):
0T . T — -0.21 (-0.34; -0.08) %-points;
0 10 18 26 26° P < 0.001 - non-inferiority
Time (weeks) p = 0,002 - superiority

Fulf analysis sel. Observed dala are shown as mean (symbol) £ SEM (error bars).
*Estimated mean HbA, . at week 26 derived based on multiple imputation.
EOT, end of lreatment; ETD, estimated treatment difference (icodec — degludec).

EASD 2023 OP 02: Present, future and future future of insulin therapy; lldiko Lingvay

CRS.



Onwards 3: Once weekly Icodec vs. Degludeg in Insulin .CRS.

naiven Patienten mit einem Diabetes mellitus Typ 2

Overall hypoglycaemia

Degludec ERR
n | E R {95% CI)
Weeks 0-31
- _— 2.09 (0.99; 4.41)
Clinically significant 26 8.9 53 0.31 17 5.8 23 0.13 p =0.054
Severe 0 - - - 2 0.7 2 0.01 -
<< Clinically significant 1.82 (0.87; 3.80)
) L 26 8.9 53 0.31 18 6.1 25 0.15 p=0.109
Weeks 0-26
Clinically significant 24 8.2 50 0.35 13 4.4 17 0.12 %12 5_1 =20, L2l
p=0.011
Severe 0 - - - 0 - - - -
Clinically significant 3.12 (1.30; 7.51)
- 24 8.2 50 0.35 13 4.4 17 0.12 p=0.011

Data were analysed using a negative binomial model with log-link function, with lreatment and use of sulphonylureas or glinides (yes/no) as fixed factors and the
logarithm of the time period in which a hypoglycaemic episode was considered treatment emergent as offset. ERR = icodec/degludec. R = number of events per PYE
(1 PYE = 365.25 days).

E, number of events: ERR, estimated rate ratio; PYE, person-year of exposure; R, rate

EASD 2023 OP 02: Present, future and future future of insulin therapy; lldiko Lingvay



ONWARDS 3: Once weekly Icodec vs. Degludeg in Insulin .CRS'

naiven Patienten mit einem Diabetes mellitus Typ 2

Participants achieving HbA, targets at week 26
Additional endpoint

100 -

EOR (95% Cl):
1.85(1.29; 2.64) EOR (95% CI): . :goaiffj
z 97 | | 1,64 (1.16; 2.33) ® Degludec
@ | 1
L]
@ %01 >28 52.1
416
£ 40 - 39.9
L]
o
20 -
O .
HbA,, < 7.0% HbA., < 7.0% without clinically significant or

severe hypoglycaemia during the prior 12 weeks

Fuil analysis sel. The binary response after 26 weeks was analysed using a binary logislic regression model (logit link) with trealment, region
and use of sulphonylureas or glinides (yes/no) as fixed factors, and the baseline HbA,_ value as covariale. EOR = jcodec/degludec.

EOR, estimated odds ratio.

EASD 2023 OP 02: Present, future and future future of insulin therapy; lldiko Lingvay



ONWARDS 6: Once weekly Icodec vs. Degludeg bei a RS
Patienten mit einem Diabetes mellitus Typ 1

HbA,. over time

7.8 - Base!iqe
il ;;5‘9"/ Estimated mean
7.6 o HBA.. (week 52)* H Supportive statistical analysis
o ol 7.24% g  Estimated mean change from
X 74 S57o. 607 baseline to week 26:
e z 3 1 = :
S pe + pa I g Icodec: —=0.37%-points
£ 7.0 S Degludec: —0.54%-points
3
<< 6.8 =2
= ETD (95% CI) at week 52:
- Icod
6.6 W feeaes L 50 0.17%-points
6.4 - Degludec 1 (0.02, 0.31)%-points
0 “— : . . . . =0 p = 0.0213¢
10 18 26 36 44 52

Time (weeks)

The estimated mean change in HbA,. from baseline to week 52 was greater with

degludec than with icodec; there was a statistically significant difference
in favour of degludec

Fuil analysis set. Observed data are mean (symbol) & standard error of the mean (error bars) in tridl, including date oblteined after premature treatment discontinuation. These data were
analysed using an ANCOVA model with region, screening HbA:. (< 8.0% or 2 8.0%), pre-trial basal insulin treatment and randomised treatment as fixed factors, and baseline HbA, 85 &
covariate. *Estimated mean values at weeks 26 and 52 derived from multiple imputation, "p value for test of non-inferionty (0.3%-point margin) of icodec versus degludec. °p value for test
of no treatment difference. ANCOVA, analysis of covarience; CI, confidence interval; degiudec, insulin degludec; ETD, estimated treatment difference (icodec - degludec); HbA;, glycated
haemoglobin; icodec, insulin icodec.

EASD 2023 OP 02: Present, future and future future of insulin therapy; David Russel-Junes



ONWARDS 6: Once weekly Icodec vs. Degludeg bei
Patienten mit einem Diabetes mellitus Typ 1

CGM data

Main phase Extension phase
Weeks 22-26 Week 48-52
100+ o 1001
13.2% 12.2% 15.0% 12.9%
7 I >13.9 mmol/L i~
g) 80 1 Ao (> 250 mg/dL) IS 80
0, = ~
g R S 10.1-13.9 mmol/L o 24.3% 24.4%
= (181-250 mg/dL) E
s 1 3.9-10.0 mmol/L %
) (70-180 mg/dL) v
£ 1 3.0-3.8 mmol/L 8
<< g (54-69 mg/dL) 5
9 I <3.0 mmol/L 5
(< 54 mg/dL) a
2.2%
0.7%%*
Icodec Degludec Icodec Degludec

Full analysis set. CGM metrics assessed as observed means during weeks 22-26 and weeks 48-52. The percentage of time is defined as 100 times the number of recorded measurements in & grvvn range, divided
by the total number of recorded measurements. These data were analysed using an ANOVA model with region, screening HbA;. (< 8.0% or > 8.0%), pre-trial basal insulin tr an as
fixed factors. The percentage of time spent with glucose level below glycaemic range was analysed using a negative binomial model on the number of recorded measuremenrs below range, with a log-link function
and the logarithm of the total number of recorded measurements as an offset, and region, screening HbA;. (< 8.0% or 2 8.0%), pre-trial basal insulin and dtr as fixed factors.
*Statistically significant difference (p = 0.0014) in favour of degludec over icodec in time below 3.0 mmol/L (< 54 mg/dL) during weeks 22-26 (no statistically significant difference was observed during veeks
48-52). ANOVA, analysis of variance; CGM, continuous glucose monitoring; degludec, insulin degludec; HbA,, glycated haemoglobin; icodec, insulin icodec; TAR, time above range; TIR, time in range.

EASD zuzo Ur uz. FiesEIL TUWIE AU TULUTE TULUTE UL TISUNTT UIETAPY, UdVIU RUSSEI-JUTIED

CRS.



ONWARDS 6: Once weekly Icodec vs. Degludeg bei
Patienten mit einem Diabetes mellitus Typ 1

Overall hypoglycaemia

From baseline to week 26 and to week 57

ode Degludec
n % E R

Clinically significant 24¢ 262 4 90.3 2789 5047 |19.6 16.81 | 223 250 6.4 85.6 1478 2811 |10.26 9.08
Severe 13 1 4.5 47 56 3 0.19 12 3.1 4.1 17 25 1 0.08
Ciskalysiouieant 247, 263 2 907 2836 5103 [1993 17.00 | 223 250 764 856 1495 2836 |: 9.16

Clinically significant hypoglycaemia 1.88 1.79 (1.53; 2.32 (1.48, 2.18) < 0.0001 < 0.0001

Severe hypoglycaemia 2.0¢ 1.88 9, 10.96) (0.48, 7.36) 0.3889 0.3651

Clinically significant or severe hypoglycaemia 1.89 1.80 1.54, 2.33 (1.48, 2.18) < 0.0001 < 0.0001

There was a statistically significant difference in rates of clinically significant hypoglycaemia and
combmed clinically S|gn|f|cant or severe hypoglycaemm in favour of degludec

fo woek /h) O

i yr' e :p. riencod
degl uu\ insulin degludec; £, number of events; ERR, estimated r.;rn,v , HbA,

per PYL)

EASD 2023 OP 02: Present, future and future future of insulin therapy; David Russel-Junes

CRS.



Glukose regulierte Insulinwirkung (GRI) .CRS'

* Mechanisch: CGM gekoppelte Insulinpumpen
* Hypoglykamieabschaltung
* Closed Loop

« Bihormonale Systeme

* Molekulare Systeme
» Polymer basiert: Glukoseabhéngige Matrixsysteme Lektin
* Bioinspirierte Carriersysteme: Albumin, GLUT Chanels, Ery
* Metabolische Clearance: Mannose Rezeptor

 Unimolekulare GRI

Modifiziert nach: Rege NK: et al., Curr. Opin. Endocrinol Diabetes. Obes. 2017 (24)267; Shen Di et al.. Journal of Controlled Release, 2020 (321) 236



CRS.

Systeme zur Glukoseregulierten Insulinwirkung ]

* Glucose responsive Insulins

* Glucose responsive particels

» Glucose responsive
macroscopic gels

* Glucose responsive devices

Shen Di et al.. Journal of Controled Release, 2020 (321) 236
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Modified insulin compounds'® Insulin supermolecules!'??

Nanogch'z' Nanoparticles'?? RBC nanoplatforms!'?? M:cc.lles”‘
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Nanovesicles'”®  MOFs!26 Microgels'??  Microspheres®

S

o

Bulk hydrogels!®® Microncedles!??

Catheters!3?



Insulinsignalkaskade Physiologie / Pathophysiologie (gs.

!‘ Insulinrezeptor BB

Insulin

Adipozyten

Zytokine; Inflammation .
Insulinresistenz S ERK/MAPK

I ¥

AKT/PI3K

NO Freisetzung: Mitogen
Vasodilatation Atherogen
Vasoprotektion Lipidstoffwechsel

GLUT 4
Glukoseaufnahme

Metabolische Effekte Vaskulare Effekte
modifiziert nach: Forst T, DCR (2018) 16-20; Callagher EJ., LeRoith D., Nature Reviews (2020) 20: 629



Effekte und Sicherheit eines funktionell selektiven ICRS'

Insulins (NNC-965)

FSI designed to give selective signalling
Insulin receptor phosphorylation
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Effekte und Sicherheit eines funktionell selektiven g
Insulins (NNC-965)

Trial Design
PHASE 1B BIOMARKER TRIAL IN T2D ON BASAL INSULIN

86 participants
= T2DM on basal insulin +/- OADs
+ HbA1¢c6.0-10.0%
+ ]nsulin dose:
>10U/day if HbA1c>7.5%
>20U/day if HbA1¢>6.5% and <7.5%

Trial information

Insulin 965 +/- metformin, DPP4i, SGLT2i o 1:1 randomisation, stratified by
o '
site and HbAlc (> or < 7.5%)
>25U/day if HbA1¢<6.5%

Insulin glargine +/=metformin, DPP4I; SGL E %
Age 40-75 years x Double-blind (double dummy)

eGFR>45 mL/min I *  Weekly titration, treat-to-target

) 1
« Blood pressure < 160/100 mmHg o e
» Stable statin dose for past 3 months 1

Randamisation (1:1) Duratian 26 weeks End of treatment

Endpoints and Methods

'_\ Vascular function ? Liver fat
’bﬁ « Flow-mediated dilation | endothelial function [primary] * MRI-PDFF
« Pulse wave analysis and velocity | large artery function lnsu"n'senﬂ!lvlty
« Leg plethysmography | vascular function / tissue circulation » Insulin tolerance test

« Retinal flicker | retinal arteriolar dilatlon response / retinal blood flow Biomarkers
ﬂ » Vascular (NT-proBNP, sVCAM-1, ..))

/% Cardiac function Iy » Glucose / Lipid metabolism
« Cardiac MRI - EDV strain and ejection fraction nann (HbA1¢, Lp(a), Adiponectin, ...}
* Renal (Albumin excretion)
o Bodycomposition Safety endpoints
4} « Air displacement plethysmography (BOD POD) | body fat « Adverse events
* Whole body MRI | Visceral and s.c. adipose tissue » Hypoglycaemic episodes

EASD 2023 OP 02: Present, future and future future of insulin therapy; Tim Heise

CRS.



Effekte und Sicherheit eines funktionell selektiven ICRS'

Insulins (NNC-965)

1 FMD (%), Change from Baseline (Week 0) 1.8 T Insulin Sensitivity
Rate of Glucose Disposal (%/min), Ratio to Baseline (Week 0)
08+ 1.7
06 A 16 4
0.4 4
1.5 4
0.2 Mean baseline values:
e == 14 1
024 7 Te-al N 13 T Mean baseline values
<< =~ (( 1.6 %/min vs.
6 4
08 | —a—Insulin 965 - Glargine ' —e—Insulin 965 — » Glargine |
1.0 T T
-1 0 13 2
0 13 26 Week

Week Meon values 2SEM

Meon values 2SEM
_Body Weight (kg). Change from Baseline (Week 0)

.............. 2.0
00 ¢ T 00
15
1.0 +
111 0.5 1 Mean baseline values:

T -22 R [ —®—Insulin 965 — & Glargine |
-1.0
o 2 4 6 8 10 12 14 16 18 20 22 24 26
133 : Wweek

______ 1.5 g-Fat mass (%), Change from Baseline (Week 0)
10+

0.5 § Mean baseline values:
36.6 %
+ -55 0.0 ,

1.0 %

-1.5
0 2 4 6 8 10 12 14 16 18 20 22 24 26 P P

o
Mean volues +SEt Week Mear volues sSEM Week

—&—Insulin 965 — i~ Glargine

EASD 2023 OP 02: Present, future and future future of insulin therapy; Tim Heise



Insulinverteilung nach iv und oraler

Insulinapplikation

Insulin
15-40 pmol/I

15-40 pmol/l \

o
,f
td

4
/4

Insulin
15-40 pmol/l-”

Se=====

/

Adapted according to: Forst T., Jahnke J.; Diabetes Stoffwechsel und Herz; 2016

utilization excretion
Distribution Elimination
phase phase

CRS.

Oral insulin
biodistribution

SC insulin
biodistribution

Elcioglu, Seze; Nanoparticle Drug Delivery-Applications and New Aspects; 2014, DOI: 10.577228538



CRS.

Medikamentose Therapie des T2DM N
Insulin abhangige Therapie Insulin unabhéangige Therapie
Enterale Renale
) ) Glukose Aufnahme Glukose Ausscheidung
Insulin Resistenz Insel Zell Dysfunktion .
I
I I
. . Alpha Beta
eripher hepatisch , ,
berp P Zell Dysfunktion Zell Dysfunktlown

a-Glucosidase SuU SGLT-2

_ Inhibitoren Inhibitoren
Metformin Insulin
PPAR PPAR I
Inkretine Inkretine

Modified according to: Forst T. et al.; Expert. Rev. Endocrinol. Metab.; 2007 (2) 303-312; Forst T. et al.; Curr. Diabetes Rev.; 2016 (12) 429-439



Primarer kombinierter MACE Endpunkt in den bisher

abgeschlossenen Studien mit DPP-1V-l, GLP-1-RA und SGLT-2-1 g

GLP-1RA DPP-4 Inhibitor

SGLT-2i

Ein direkter Vergleich der Studien ist aufgrund des Studiendesigns, der Population und Methodologie nicht méglich

EMPA-REG OUTCON

Study

EXAMINE?
SAVOR-TIMI 532

TECOS®
CARMELINA4
CAROLINAS

ELIXAS
EXSCEL’
LEADERS

SUSTAIN 6°
PIONEER 6%°

HARMONY!
REWIND!2 $
AMPLITUDE?3

EMPA-REG!
CANVAS?

DECLARE-TIMI 5816

VERTISY

Investigational Drug/Comparator Primary Endpoint

Alogliptin/Placebo 3-P-MACE
Saxagliptin/Placebo 3-P-MACE
Sitagliptin/Placebo 3-P-MACE?
Linagliptin/Placebo 3-P-MACE
Linagliptin/Glimepiride 3-P-MACE
Lixisenatide/Placebo 3-P-MACE?
Exenatide/Placebo 3-P-MACE
Liraglutide/Placebo 3-P-MACE
Semaglutide/Placebo 3-P-MACE
Oral Semaglutide/Placebo 3-P-MACE
Albiglutide/Placebo 3-P-MACE
Dulaglutide (1,5mg)/Placebo 3-P-MACE
Efpeglenatid/Placebo 3-P-MACE
Empagliflozin/Placebo 3-P-MACE
Canagliflozin/Placebo 3-P-MACE
Dapagliflozin/Placebo 3-P-MACE

Ertugliflozin/Placebo

Typ-2-Diabetes

und KHK oder pA\
Stu

> 50 Jahre und Klinisch
breicht wurde.

HR (95% Cl)

0.96 (51.16)*
1.00 (0.89-1.12)*
0.98 (0.88-1.09)*
1.02 (0.89-1.17)*
0.98 (0.84-1.14)*

1.02 (0.89-1.17)*
0.91 (0.83-1.00)*
0.87 (0.78-0.97)*
0.74 (0.58-0.95)*
0.79 (0.57-1.11)*
0.78 (0.68-0.90)"
0.88 (0.79-0.99)*

0.73 (0.92-0.58)t  =illis

0.86 (0.74-0.99)*

0.86 (0.75-0.97)*

0.93 (0.84-1.03)*

0.97 (0.85-1.11)
L]

—
+
e
+

——

_:._
—i—
+:
e |
-—
——
+l

CRS.

0.5

manifeste GefaRerkrankung

1.0

344; 10Hus

England Journal

Hazard Ratio (95% CI)



Retrospektive Kohortenstudie zu kardiovaskularen Endpunkten bei
Patienten mit COVID 19 in Patienten mit Diabetes mellitus ohne oder
mit Insulintherapie im Vergleich zu Patienten ohne Diabetes mellitus

MI

Diabetes without insulin

Diabetes insulin

Stroke

Diabetes without insulin

Diabetes insulin
All cause death

Diabetes without insulin

Diabetes insulin

Adjustiert fur:Alter, Geschlecht, Monatseinkommen, Charlson Komorbiditatsindex

n/Events

14397/445

1370/81

14397/673

1370/110

14397/1.226

1370/318

HR (95% CI)
1.28 (1.16-1.42)

2.34 (1.87-2.94)

1.44 (1.32-1.56)

2.42 (1.99-2.94)

1.16 (1.07-1.21)

3.04 (2.71-3.41)

Lee YB. Et al., Journal of Diabets Invest., 2021 (12) 1855

P

<0.001

<0.001

<0.001

CRS.
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1
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HR (95% CI)



ORIGIN:
Study Design and Objectives’:2

Insulin Glargine Gimary Outcomes: \
Gigibility Criteria: ) (titrated to achieve « Composite of CV death,
- IFG, IGT, or early T2DM FPG <5.3 mmol/L [95 mg/dL]) nonfatal MI, or nonfatal
'HbA N=6264 stroke

with HbAlc <150% of
ULN
* Age =50 years

» Composite of CV death,
nonfatal MI, nonfatal stroke,

+ Had established or high ) revasularization procedure,
risk of CVD Standard glycemic care or hospitalization for heart
\_ ) N=6273 \_failure

Study design: Multicenter, randomized, open-label study

Primary objective: To determine whether insulin glargine-mediated
normoglycemia can reduce cardiovascular morbidity and/or mortality in
people at high risk for vascular disease with either IFG, IGT or early type
2 diabetes

1. ORIGIN Trial Investigators. Am Heart J 2008;155:26-32, 32.e1-6
2. ORIGIN Trial Investigators. N Engl J Med 2012;367:319-28

CRS.



Origin Studie: Erster Co-primarer Endpunkt:
Myokardinfarkt, Schlaganfall und CV-bedingter Tod

Time to Adjudicated Primary Outcome 1 - CV Death MI Stroke

Lo .
= # at Risk 1 2 3 4 5
G 6264 6057 5850 5619 5379 5151
SC 6273 6043 5847 5632 5415 5156
=
o
«2
[
S o]
L o
=
=
[
=
= o~
S o7
e
o .
— Glargine
- — = Standard Care
=
< |
o

Years of Follow-up

The ORIGIN Trial Investigators. N Engl J Med 2012; published on June
11, 2012, at NEJM.org (10.1056/NEJM0a1203858)

CRS.



DEVOTE CRS.
Trial design -

Insulin degludec once daily (blinded vial) + Follow-up
) Standard of care period
7637 patients
randomized : : :
IGlar U100 once daily (blinded vial) + Follow-up
Standard of care period
Randomization Interim analysis End of treatment 30 days
(150 MACE accrued) (633 MACE accrued)
( Y N
Primary endooint Time from randomization to first occurrence of a 3-point MACE: cardiovascular
v P death**, non-fatal myocardial infarction* or non-fatal stroke*
. . Rate of severe hypoglycemic episodes**
Secondary endpoints ] . .
. Incidence of severe hypoglycemic episodes**
\ I\ J

*Confirmed by the Event Adjudication Committee; tcardiovascular death includes undetermined cause of death; #¥severe defined as an episode
requiring the assistance of another person to actively administer carbohydrate, glucagon, or take other corrective actions. BG concentrations may not

be available during an event, but neurological recovery following the return of BG to normal is considered sufficient evidence that the event was
induced by a low BG concentration

BG, blood glucose; MACE, major adverse cardiovascular event



DEVOTE
Time to first 3-point MACE

12

10

Patients with an event (%)
(e)]

Insulin degludec (N)
IGlar U100 (N)

Rate:

i 4.71/100 PYO

CRS.
]

IGlar U100
= Insulin degludec

356 patients
325 patients

Rate:
4.29/100 PYO

HR: 0.91
[0.78; 1.06] 55, ¢
Non-inferiority confirmed

p<0.001

0 3 6 9 12 15 18 21 24 27 30
Time to first EAC-confirmed event (months)

3818 3765 3721 3699 3611 3563 3504 2851 1767 811 217

3819 3758 3703 3655 3595 3530 3472 2832 1742 811 205

Full analysis set; Cox regression analysis accounting for treatment. Analysis includes events between randomization date and follow-

up date. Patients without an event are censored at the time of last contact (phone or visit)

EAC, Event Adjudication Committee; N, number of patients at risk; PYO, patient-years of observation



GRADE CRS.
Study Design and Endpoints [

Open, unmasked phase IV parallel study to compare the efficacy of different glucose lowering treatments as add
on to metformin

Patients
T2DM (HbA, 6,9-10.5%) Sulfonylurea (Glimepirid) + Metformin
Metformin-Therapy (=1.000 mg)
since more than 8 weeks

Exclusion criteriae
e« TiDM

‘l‘

« Other glucose lowering GLP-1 RA (Liraglutide) + Metformin
treatments than metformin N=5.047
— Insulin (Insulin glargin) + Metformin
== Screening == RunN- >|
in (4-8 weeks) Study visits every 3 Month I

April 2021

Primary Endpoint

*  Time with HbA,. 27% (53 mmol/mol) with study medication (+Metformin)
Sekundary Endpoint

* Time with HbA,, <7,5% with study medication (+Metformin)

ClinicalTrials.gov https://clinicaltrials.gov/ct2/show/NCT01794143); 07.10.21.



GRADE- Sudie CRS.
Hba1c und 3 Punkte MACE

Time course of HbAlc over time Combined CVD Endpoint *
Kruskal-Wallis-Test for differences after 4 Years: p<0.001 Logrank-Test p=0,035
I
]
7.4 v
Glimepirid g 107
7,24 78’ "
Liraglutide c
g 2 S
= °
< 7,0+ - £
S S 54
T =
‘_:“ Insulin glargin
Kruskal-Wallis p<0,001 E W Glimepirid
6.8 nach Jahr 4 O M Liraglutide
Sitagliptin
O-
Anzahl der Beteiligten tiber die Zeit
6,6 = 5047
374
L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L]
0 6 12 18 24 30 36 42 48 54 60 0 1 2 3 4 5 6
Months Years since Randomisation

*MACE, HHI, instabile Angina or Revasczularisation

Buse J, et al. 57" EASD Annual Meeting — Virtual, 27. September — 1. October 2021; S69. [https://www.easd.org/s69.html; abgerufen am: 07.10.21].



Behandlungsintensivierung nach Versagen der CRS.
oralen Diabetestherapie

Versagen der oralen Therapie
Behandlungsintensivierung mit injizierbaren Therapien

v v

Insulin Behandlung:?! GLP-1 Rezeptor Agonisten:
» Risiko von Hypoglykdmien * Kein erhdhtes Hypoglykamierisiko
« Dosistitration » Keine Dosistitration (Dulaglutid)
» Gewichtszunahme « Gewichtsreduktion
« Keine erh6hte Mortalitat * Reduktion der Mortalitat
(Origin Studie?) (LEADER Studie 2, HARMONY Studie 3,

REWIND Studie 4, SUSTAIN Studie °)

1Gerstein HC, et al. N Eng J Med. 2012;367(4):319-328; 2Marso SP, et al. N Engl J Med. 2016;375(4):311-322; 3Hernandez AF, et al. Lancet. 2018;392(10157):1519-1529;
4Gerstein HC, et al. Lancet. 2019;394(10193):131-138; 5Marso SP, et al. N Eng J Med. 2016;375(19):1834-1844



Nationale VersorgungsLeitlinie T2D: Medikamentdse Therapie des T2D CRS.
Organprotektion im Fokus - unabhangig vom HbA,, [

Nach Ausschopfung der nicht-medikamentdsen Basistherapie:
Indikation zur medikamentésen Therapie unter Beriicksichtigung individueller Therapieziele
und unter Fortfilhrung der nicht-medikamentdsen Therapie
v
Abschéatzung des Risikos fiir diabetesassoziierte kardiovaskulare und/oder renale Ereignisse

\4 v \ 4
Hohes Risiko Klinisch relevante kardiovaskulare
(z. B. klinisch relevante renale Erkrankung) Erkrankung
\4
Individuelle Bewertung und gemeinsame
Entscheidungsfindung

Kein hohes Risiko

Metformin

Metformin plus* SGLT2-Inhibitoren” oder GLP1-RA

(Auswahl entsprechend der Effekte auf priorisierte Endpunkte)

Individuelles Therapieziel
nach 3-6 Monaten nicht erreicht

Auswahl eines zweiten Medikaments entsprechend
der Effekte auf priorisierte Endpunkte Individuelles Therapieziel

Individuelles Therapieziel nach 3-6 Monaten nicht erreicht
nach 3-6 Monaten nicht erreicht

Gdf. Intensivierung
Auswabhl eines zusatzlichen oder alternativen Medikaments entsprechend der Effekte auf priorisierte Endpunkte

NVL: ,Die Indikation fur die dauerhafte Insulintherapie sieht die Leitliniengruppe daher erst dann gegeben,
wenn andere, im Nutzen besser belegte Handlungsoptionen ausgeschopft sind.*



Deeskulation der Insulintherapie bei Patienten CRS.
mit einem Diabetes mellitus Typ 2 S— —

Dauerhafte Ruckfiihrung von Insulin bei definierten
Patienten unter Einsatz moderner Antidiabetika

Abrechenbar fur Patienten mit mindestens einer der
folgenden Voraussetzungen:

Insulintherapie seit mindestens 6 Monaten mit
Tagesdosierungen > 0,5 |E/Kg Kérpergewicht; BMI
2 27 Kg/qm; Systolische Herzinsuffizienz (HFrEF <
50%); diastolische Herzinsuffizienz (HFpEF 2 50%);

Vertrag iiber die Vergiitung und Abrechnung von Leistungen gemdR § 34 des Vertrags chrordochs  Nierenireulfiens: Stad. 1l - W
zur Durchfiihrung des Struktl.l.ljr_le;ta;n Behaiil{'ldlu:gspgogramms nach § 137f SGB V et (auch intermittierend):
"EaLan menim Ly p makroangiopathische Endorganschaden (KHK,

Apoplex, pAVK).

99134 Ohne Zertifizierung
99134A | Zertifizierung als Diabeteszentrum DDG

zwischen 99134B | Zertifizierung als Diabetologikum DDG
der Kassenarztlichen Vereinigung Berlin 99135 Ohne Zertifizierung
- nachfolgend KV Berlin genannt - 99135A | Zertifizierung als Diabeteszentrum DDG

99135B | Zertifizierung als Diabetologikum DDG

https://www.kvberlin.de/fileadmin/user_upload/vertraege kv_berlin/disease-management-programme_dmp_/diabetes mellitus typ 2/dmp _dm?2_allekk verguetungsvertrag2022.pdf; abgerufen am 12.
Mai 2023



https://www.kvberlin.de/fileadmin/user_upload/vertraege_kv_berlin/disease-management-programme_dmp_/diabetes_mellitus_typ_2/dmp_dm2_allekk_verguetungsvertrag2022.pdf

Fallbeispiel Frau SW (konstruierter Fall) CRS.

« 57 jahrige Frau

» Diabetes mellitus Type 2 seit 7 Jahren
* BMI: 36 kg/m?

« HbAlc: 9,3 % 78mmol/mol

» Fettstoffwechselstorung

* Bluthochdruck (BP: 146/94 mmHg)

* Nicht-proliferative diabetische Retinopathie
 Moderate periphere Neuropathie
* eGFR: 66ml/min/173m?



Fallbeispiel Frau SW (konstruierter Fall) CRS.
Medikation O

Metformin 500 mg bid

Dapagliflozin 10 mg od

Ramipril 10 mg od E
D

Atorvastatin 20 mg od Medikamente

Amlodipine 5 mg od



Behandlungsintensivierung nach Versagen der CRS.
oralen Diabetestherapie

Versagen der oralen Therapie
Behandlungsintensivierung mit injizierbaren Therapien

v v

Insulin Behandlung:?! GLP-1 Rezeptor Agonisten:
« Basal Insulin Behandlung (BOT) » Kurz wirksame GLP-1-RA
* Mischinsuline » Lang wirksamle GLP-1-RA

« Basal Bolus Insulintherapie

1Gerstein HC, et al. N Eng J Med. 2012;367(4):319-328; 2Marso SP, et al. N Engl J Med. 2016;375(4):311-322; 3Hernandez AF, et al. Lancet. 2018;392(10157):1519-1529;
4Gerstein HC, et al. Lancet. 2019;394(10193):131-138; 5Marso SP, et al. N Eng J Med. 2016;375(19):1834-1844



Fallbeispiel Frau SW (konstruierter Fall) CRS.
Medikation -

Metformin 500 mg bid

Dapagliflozin 10 mg od

Ramipril 10 mg od E
(@ )
Atorvastatin 20 mg od Medikamente

Amlodipine 5 mg od

Dulaglutid 1.5 mg einmal wdchentlich




Behandlungsintensivierung nach Versagen der CRS.
oralen Diabetestherapie

Versagen der oralen Therapie
Behandlungsintensivierung mit injizierbaren Therapien

v v

Insulin Behandlung:?! GLP-1 Rezeptor Agonisten:
» Risiko von Hypoglykdmien * Kein erhdhtes Hypoglykamierisiko
« Dosistitration » Keine Dosistitration (Dulaglutid)
» Gewichtszunahme « Gewichtsreduktion
« Keine erh6hte Mortalitat * Reduktion der Mortalitat
(Origin Studie?) (LEADER Studie 2, HARMONY Studie 3,

REWIND Studie 4, SUSTAIN Studie °)

1Gerstein HC, et al. N Eng J Med. 2012;367(4):319-328; 2Marso SP, et al. N Engl J Med. 2016;375(4):311-322; 3Hernandez AF, et al. Lancet. 2018;392(10157):1519-1529;
4Gerstein HC, et al. Lancet. 2019;394(10193):131-138; 5Marso SP, et al. N Eng J Med. 2016;375(19):1834-1844



Neuklassifikation des Diabetes mellitus anhand von CRS.
Antikoérpern, Alter, BMI, HOMA-B und HOMA-IR (ANDIS [
Patientenregister)

T1D (1.2 %) SAID (6.4 %)
LADA (5.2 %)

SIDD (17.5 %)

MARD (39.1 %)

SIRD (15.3 %)

T2D (93.6 %) MOD (21.6 %)

. . ) SAID: Severe Autoimmune Diabetes
LADA, latent f)ut0|mmune diabetes in the adult; SIDD: Severe Insulin Deficient Diabetes
TiD, type 1 d!abeteS; SIRD: Severe Insulin Resistant Diabetes
T2D, type 2 diabetes MOD: Mild Obese Diabetes

Modified according to Ahlgvist E, et al. Lancet Diabetes Endocrinol 2018;6(5):361-9 MARD: Mild age-related Diabetes



Fallbeispiel Frau SW (konstruierter Fall) CRS.

HbAlc:
78mmol/mol
(12.0%)

BMI:
24 kg/m2




CRS.
Indikatoren flur eine Insulintherapie bei -

Patienten mit einem Diabetes mellitus Typ 2

Protrahierter Verlust der Betazellfunktion

« Katabole / Ketogene Stoffwechsellage
« Schlanker Patient oder Gewichtsverlust
 Insulin, C-Peptidspiegel
(nach Stimulation: postprandial, Glukagon, Arginin)



Fallbeispiel Frau SW (konstruierter Fall) CRS.
Medikation -

I
(@

Atorvastatin 20 mg od Medikamente

Metformin 500 mg bid

Dapagliflozin 10 mg od

Ramipril 10 mg od

Amlodipine 5 mg od

Basal Insulin einmal taglich



Fallbeispiel Frau SW (konstruierter Fall) CRS.
Medikation O

* Metformin 500 mg bid
« Dapagliflozin 10 mg od
 Ramipril 10 mg od

E
o D
« Atorvastatin 20 mg od Medikamente
« Amlodipine 5 mg od
* GLP-1-RA einmal wochentlich

« Basalinsulin einmal taglich



Metaanalyse der Effekte von GLP-1- RA als Zusatztherapie zu CRS.
Basalinsulin bei Patienten mit einem schlecht kontrollierten T2DM [

Studyl publication contdencs MM ziuie P Differencs In means, 95% 1
in moans Jevar (]
& HBA. reduction [W]
Bus et al, 2011 (13} -0E3 18 578 < 0000
Seina el al, F0IZ (14) 083 18 F43 <000H
Fidko ot al, 2013 & (15) -0.40 121 -39 = 0,004
Fiddie et al. 2013 b (16) 030 1T A <0000
Wang o sl 2018 {17) 054 125 S5 a3y = 000 & Exenalids bwico & day
Arcda et al. 2016 [18) 080 133 GEZ <000 : I—eﬂmlﬂﬂ
Rosensiock of ol 2006 8 (19) 030 133 B-1.) < 00007
Resensiock o al, 2008 b [20) o7 129 248 003 < Short-acting GLP-1 RAs
I IbAlC All short-acing GLP-1 RAs 048 = 442 <0000
@ Linglutide
Ahmann of ol 301521} -1.20 168 170 =000 & Exenitics onoe i wiek
o ot al. FONE (2] 47 168 SFAT <000 & Dulagiutide
Pozzil et ol 2017 (23) 077 167 ) = 0000 & Somaghitise
Fodbard ef al, 2018 (24) A% 157 351 000K & & |Deglina
Buss el al, 2014 (25) A0 158 S < 0008 o o Liong-acting GLP-1 RAs
Gough ef al, 2014 (26) 047 1n3 A3 <000 L]
#Ul leng-acling OLF-1 RAs 099 -1.2%, -0.75 - 503 = 00004 -« - AN GLP1 RAs
Al OLP-1 RAs arz .25 -0.20 - 274 o008 | L
* Difforone botwaen short. and kang-acing GLI-1 AR [%]: 4 -0 53, 05% CI: -0.88 018 , pe 0.007 20 A8 18 08 00 08 10 38|
Heterogenaity of all GLIP-1 RAs: Chvabus Z00.00; 8 (G0 13; Povaluec < 0.0000; 1% G440 %; Tau®: 011 20 -5 -0 5 0 5 10 45 [mmoliml]
Farwors GLP-1 R Farvous placeto
s
D. Body weight redwction [xg]
Buse et al. 2011 (13) 274 374174 20 5 «<0.0001 ¢ o
Seino et al. 2012 (14) 038 087,011 132 52 013 ’ — -+
Foddlo et al. 2013 a (15) -1.30 85,075 27 404 <0.0001 ’ ——
Foddie et al. 2013 b (16) 050 1,40, 040 131 A% 00004 °
Yang el b 2018 (17) .20 1,65, 0.7 135 524 <00001 °
Arcda et ol 2016 (18) 140 185,095 135 611 <00001 -e-
Rosonstock ol o, 2016 8 (19) -1.40 131 550 « 00001 °
Resonstock of o, 2016 b (20) 144 19 43 «<0.0001 o
. All short-acting GLP-1 RAs 429 - 549 <0.0001 <>
LI 3
Ahmann et al. 2015 (21) ~3.10 163 812 < 0.0001 4 ——
Gupa et al. 2018 (22) 150 174 443 < 0.0001 ol
Pozzih et al. 2017 (23) 241 160 £12  <0.0001 —o—
Rodtand et ol, 2018 (24) 506 131 977 <00001
Buse ot al, 2014 (25) 250 169 102 < 0.0001 ’ o
Gough et al, 2014 (26) 222 204 1037 < 0.0001  § °
All long-acting GLP-1 RAs 269 - 943 <00001 - - .
NI GLP-1 RAs 1.9 -3.35;-0.60 - 282 oes | - A
“ - K x. .
* Difforonce betwoen short- and long-acting GLP-1 RAs (gl A 140, 65% Gl -2.20; .0.60 , p=0.002 $ 5 4 8 2 1 0 1 2 3D
Heterogeneity of all GLP-1 RAs: Quvalue: 121.25; 01 {0): 13; Povalue < 0.0001; I 89.28 %; Tau® 0.71 12 -0 8 6 <4 2 0 2 4 6 8

Favors GLP-1 RA Favors placebo

Huthmachder J. A. et al.; Diabetes Care, 2020 (43) 2303; https://doi.org/10.2337/dc20-0498



Zusammenfassung: CRS.

Im Vergleich zur Insulinsekretion durch die Betazelle weist die subkutane [
Insulinapplikation zahlreiche Limitationen auf.

Neue Insuline versprechen eine besser an die physiologischen Erfordernisse
adaptierte Insulinwirkung.

Nach Erschopfung der oralen antidiabetischen Therapie kommt fur Patienten mit
einem T2DM eine Therapie mit GLP-1 Rezeptoragonisten oder Basalinsulin in
Betracht.

Zahlreiche Fachgesellschaften empfehlen zunachst eine Therapie mit einem GLP-1-
RA vor Beginn einer Insulintherapie in Erwagung zu ziehen.

Patienten mit einem Diabetes mellitus Typ 2 und stark eingeschrankter
Betazellfunktion sind weiterhin rechtzeitig auf eine Insulintherapie angewiesen.

Die Kombination eines GLP-1-RA mit einer Insulintherapie kann den HbAlc
verbessern, die Insulindosis und das Kérpergewicht reduzieren und moéglicherweise
die kardiovaskulare Prognose verbessern.



[CRS.

EXPERT®
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4 Better than
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