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Diabetes Kidney disease and CV disease in Diabetes

G.Bakris/Bjorn Eliasson/Amanda Vest/S Navaneethan

Relacion DMy ERC

«20-30 % de las personas con diabetes desarrollaran ERC
*19 % avanzaran a un estadio 3 o peor

DM y/o HTA: responsables del 80 % de los casos de ERC terminal
DM aumenta X 10 el riesgo de ERC
* Progresivo aumento de prevalencia e importancia de DMy ERC
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Diabetes Kidney disease and CV disease in Diabetes

G.Bakris/Bjorn Eliasson/Amanda Vest/S Navaneethan

Hazard ralio
=)
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The Big picture of diabetic foot

F.Game/E.Jude/L.Harkless/H.Smith

Diabetic foot 2019
Neuropathy

Macrovascula

Structure

Foot wear

Functional
Microvascular

Lifestyle
 Psychol/social
* Activity level
Genetic
Inflammation
esity cellular level

Microvascular

~ Metabolic syndrome

(You see what you look for and you recognize what
'you know); paradoxical palpable pulse
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The Big picture of diabetic foot

F.Game/E.Jude/L.Harkless/H.Smith

Risk classification

The IWGDF Rlsk Classuflcatlon System 2019 and preventatlve screening froquency

No LOPS and No PAD Once a year
LOPS or PAD Once every 6-12
months

Moderate LOPS + PAD, or Once every 3-6
LOPS + foot deformity or months
PAD + foot deformity

High LOPS or PAD, and one or more of the Once every |-3
following: months

- history of a foot ulcer

- a lower-extremity amputation (minor or

major)

- end-stage renal disease LT

* Screeni ng fnequency is based on exper" opinion, since there is no published evidence to support these intervals.

https://iwgdfguidelines.org/guidelines/guidelines/2019
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The Big picture of diabetic foot

F.Game/E.Jude/L.Harkless/H.Smith

Resurgence of dia"\etes-relate"il NLEAs

Total
———  Minor (Toe / foot)
——  Major (BKA / AKA)

e — el e ol ol

NLEA: Nontraumatic lower 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 GeiSS et al D|abetes Ca re 2019
extremity amputation '
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The Blg pICtu re Of dlabetIC fOOt mbetesrelated NLEAs
F.Game/E.Jude/L.Harkless/H.Smith

El incremento de amputaciones ¢ es real o artificial?
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Cardiovascular and Renal Protection in Diabetes—

Emphasis on SGLT2 Inhibitors and GLP-1 Receptor Agonists
Lovshin/Holst/Wheeler

Renal Effects of GLP-1

Receptor Agonists -From Basic Mechanisms to Clinical Data

Datos clinicos: (independiente de A1c, Peso, TA)
« |nefropatia en pacientes con DM 2 y alto RCV
 Mantiene o mejora discretamente FG

« |albuminuria

Datos mecanismo:

» Resultados controvertidos en hemodinamica

« Estimula Natriuresis
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Cardiovascular and Renal Protection in Diabetes—

Emphasis on SGLT2 Inhibitors and GLP-1 Receptor Agonists
Lovshin/Holst/Wheeler

Cardiovascular Effects of GLP-1

Receptor Agonists -From Basic Mechanisms to Clinical Data

Datos mecanismo:

* Mejora la funcion cardiaca en IC no isquémica

* Mejora la supervivencia miocardica

* Mejora la funcion endotelial en DM2

* Disminuye los marcadores de Riesgo CV en DM2
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Cardiovascular and Renal Protection in Diabetes—

Emphasis on SGLT2 Inhibitors and GLP-1 Receptor Agonists
Lovshin/Holst/Wheeler

Renal Effects of SGLT2 inh

Receptor Agonists -From Basic Mechanisms to Clinical Data

* Renoproteccion probable por los cambios hemodinamicos, puede que
independiente de | A1c.

« En pacientes de bajo riesgo de progresion a ERC terminal, reducciones
consistentes de los end points renales en EMPA REG, CANVAS Y DECLARE
(con posible atenuacion de renoproteccion en los niveles mas bajos de TFGe).

« CREDENCE ha demostrado renoproteccion en un grupo de pacientes con
DM2, ERC y alto riesgo de progresion.

« Beneficios CV en pacientes con ERC en EMPA-REG, CANVAS y CREDENCE
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Monitoring (SMBG/CGM)

Glucometros

Blood Sugar_l )
Mentor
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The Vitamin D and Type 2 Diabetes (D2d) Study—A Multicenter
Randomized Controlled Trial for Diabetes Prevention Vitamin D and

type 2 diabetes

diabetes prevention research matters

Ingesta de
Calcioy VIT D
recomendad

DM
INICIO
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The Vitamin D and Type 2 Diabetes (D2d) Study—A I\/Iultlcenter
Randomized Controlled Trial for Diabetes Prevention | Py Viminpana

WAl _| type 2 diabetes

d:abetes prevention research matters
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Hazard ratio for diabetes, 088 9524 C1, 0.75—-1.04)
P=0.12

T T T T T T
o 12 18 24 30 35 42

Months since Randomization

Meo. at Risk
Yitarmin D 1211 1171 180 101 212 625 4665 2823
Flacebo 1217 1171 1051 = Fro = 419 258
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The Vitamin D and Type 2 Diabetes (D2d) Study—A Multicenter
Randomized Controlled Trial for Diabetes Preve

Probability of Diabetes-free Survival

— HR 0,88(0,75---1,04)
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The Vitamin D and Type 2 Diabetes (D2d) Study—A Multicenter
Randomized Controlled Trial for Diabetes Prevention

? Quin Impacte te la supp de Vit D en la Prev de la DM27?

No redueix el risc de progressio a Diabetis en px d’alt risc

No te sentit recomanar la suplementacio amb Vit amb finalitat
Prevetiva per la DM2
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Changes in Dairy product and Type 2 diabetes

JP Drouin-Chartier

Dairy Products and Risk of Type 2 Diabetes
Trends in Consumption

e Data from NHANES 1999-2012

1.5 1 e ~— bﬁ-ﬁ.’!’*@j al Consumption: +1¢

-
\ FAMIlk Consumption:=22% |

Serving/day

'\‘ ,-‘: D . -
ACheese Consumption: +28% |

AYogurt Consumption: +68%

G
h.
r

-

2000 2002 2004 2006 2008 2010 2012

Rehm CD et al. JAMA 2016
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Changes in Dairy product and Type 2 diabetes

JP Drouin-Chartier

Results — Changes in Low-fat and High-fat Dairy

Low-fat dairy products
Milk 0-2% + low-fat cheese + yogurt + sherbet
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High-fat dairy products

Whole milk + high-fat cheese + cream + ice cream
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Changes in Dairy product and Type 2 diabetes

JP Drouin-Chartier

Results — Changes in Cheese and Yogurt Intake

Cheese (1 oz. serving) | Yogurt (4 oz. serving)

P for trend = 0.002 |  1.20 P for trend < 0.0001
| 1.15
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Changes in Dairy product and Type 2 diabetes

JP Drouin-Chartier

A Dairy Consumption and Risk of Type 2 Diabetes
Summary and Conclusions

* | Total dairy consumption is associated with a higher
risk of diabetes;

* 1 Cheese consumption is associated with a higher risk;

* 1 Yogurt consumption is associated with a lower risk;

o O Yogurt for cheese is associated with a lower risk of

type 2 diabetes;

« £ Low-fat for high-fat dairy products is associated with

a slightly lower risk of diabetes.

=4 | HARVARD TH.CHAN

¢/ | SCHOOL OF PUBLIC HEALTH

Drouin-Chartier JP et al. under review
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Changes in Dairy product and Type 2 diabetes

JP Drouin-Chartier

?

Impacte de la ingesta de lactics i tipus i la DM27?

Consum de iogurth respecte formatge i lactics baixos en greix
s’ha associat a un menor risc de DM2

Valorar canvis en les recomanacions nutricionals que fem als nostres
pacients a les consultes
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Kosiborod/Gerstein

RWE

informa de lo que ocurre en la poblacion excluida

en los ECA

NICE (UK):
RWE juega un importante rol en la autorizacién,
acceso y reembolso de los nuevos farmacos

RWE se puede usar para:

- Entender los patrones de tratamiento y de
cuidados.

- Entender la carga de la enfermedad y la
eficiencia de las terapias disponibles
-Complementar la evidencia de los ECA

Congreso ADA 2019

The New FDA Real-World Evidence

Program to Support Development of
Drugs and Biologics

Only Trials Tell the Truth About

Treatment Effects”

RWE es descriptiva y no puede substituir
los ECA para establecer la eficacia

1. Nunca se podra controlar por todos
los factores de confusion “no conocidos”
2. Ya se empieza a disponer de ECA
basados en registros poblacionales

RWE es una excelente herramienta :

1. RWE podria sustituir ECA cuando los
efectos son muy grandes (HR <0,25 o0 >4)
pero no con efectos pequenos (0,75-1,3)
2. Util para generar hipotesis
3. Util para identificar factores de riesgo




Choosing Evidence-Based Therapy for Type 2 Diabetes Mellitus with

Cardiovascular Disease
Inzucchi /Visboll

Pro inh SGLT2 Pro ar GLP1

1. Simple para el medico 1.Mayor | de HbA1c, peso, TA, perfil
lipidico

2. Mas facil para el paciente

2.lgual de efectivo en | MACE

3. Igual de efectivo en | MACE _ L _
3.No efecto en insuficiencia cardiaca (no

4. Mayor beneficio en Insuficiencia daho)

cardiaca 4.Efecto incierto sobre isquemia

e miocardica
5. Mayor beneficio en enfermedad renal
5.Disminucion de ictus, IAM y

revascularicion coronaria
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CVOTrials

SAVOR-TIMI CANVAS REWIND PIONEER-6 |

53 Program Dulaglutide Semaglutide
Saxagliptin Canaglifiozin (oral)

CAROLINA CREDENCE
Linaglitpin Canaglifiozin

A on _ |
2018 ] I 2019

LEADER CARMELINA
Liraglutide Linagliptin

SUSTAIN-6 EXSCEL HARMONY
Semaglutide Exenatide QW Albiglutide

DECLARE-TIMI
58

Dapagifiozin
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REVWIND

Dulaglutide CV Outcomes Trial

Researching CV Events with a Weekly INcretin in Diabetes

/ﬁ‘v‘\ Population Health
v"z Research Institute

\\ HHHHHHHHHHHHHHHHHHHHHH




®

REWIND  Introduction

* People with type 2 diabetes (DM) - 1.5 to 2-fold higher risk of CV
(cardiovascular) outcomes or death than unaffected people

* The risk rises with # of risk factors (Rawshani et al. NEJM 2018;633)

3 Risk Factors Myocardial Infarction  Hazard Ratio Stroke Hazard Ratio
80+ | e 1.78 ' @ 1.35
65-70 : & 2.11 K 1.73
55-64 } S 2.16 : & 2.13
<55 : & 3.02 : o 2.78

4 Risk Factors : :
80+ | - 2.32 e 1.54
65-70 i O 2.87 | O 2.31
55-64 i & 3.32 : < . 2.66
<55 . 4.56 | 3.34

5 Risk Factors | . : n
80+ [ = 3110 e e 2.65
65-70 : —— 4.60 : e 3.54
55-64 ; - 4.84 ‘, —_—— 2.79
<55 . 7.69 ! - 6.23

i T | U U L | | Lz sl Etaigk)
1 2 34 6810 1 2 3 4 6810



®

REVIN? - Background: Previous GLP-1 RA Trials

ELIXA LEADER SUSTAIN 6 EXSCEL HARMONY
N 6068 9340 3297 14752 9463
Drug Tested Lixisenatide/d Liraglutide/d Semaglutide/wk Exenatide/wk Albiglutide/wk
Prior CVD 100% 81% 83% 73% 100%
Mean Age 60y 64y 54y 62y 64y
Women 30% 36% 39% 38% 31%
Median F/U 2.1y 3.8y 2.1y 3.2y 1.6y
DM Duration 9.2y 12.8y 13.9y 13.1y 142y
Baseline Alc 71.7% 8.7% 8.7% 8.1% 8.8%
Baseline eGFR 76 ~75 ~75 76 79
Insulin Use 39% 45% 58% 46% 59%

Adherence ~75% 84% 88% 76% 86%



®
REWIND - Research Question

In men & women with established or newly detected type 2
diabetes who have additional CV risk factors...

... does adding a weekly sc. injection of the GLP-1 RA
dulaglutide (1.5 mg) to the medical regimen safely reduce serious
CV outcomes more than adding a wkly sc. placebo injection?



1016 Excluded
566 Ineligible
376 Withdrew Consent
54 Physician Decision
11 Sponsor Decision
9 Adverse Event

12133

Screened 974 Ineligible
I N 186 Withdrew Consent
v 49 Physician Decision
6 Sponsor Decision

10917 1 Adverse Event

Run-in
1
4

9901
Randomized

|

1216 Excluded

4932 (99.7%) Final Status Ky
17 Unknown Final Status
5 Lost to Follow-up
5 Participant Decision
7 Sponsor Decision

97.1% Retention

i.e. primary Outcome, final visit without
primary outcome, or non-CV death

99.7% Vital Status

P.7%) Final Status Known
own Final Status

ician Decision

cipant Decision

Nsor Decision

4817 (97.3%) Final Visit/Primary Outcome/non CV Death
132 No Final Visit & No Primary Outcome or Death
115 Vital Status Known
17 Vital Status Unknown

v

Analyzed
N=4949

v

4793 (96.8%) Final Visit/Primary Outcome/non CV Death
159 No Final Visit & No Primary Outcome or Death
142 Vital Status Known
17 Vital Status Unknown

Analyzed
N=4952
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REWIND  Dulaglutide’s Effect on HbAlc
8.0-
7 75 Overall LSM Difference: -0.61% (95% CI -0.65, -0.58)
| P < 0.0001 Placebo
7.54 e e P —— - ———— -
% 7.25
e
g 6.751
65 Dulaglutide
6.25
6.0
0 3m 1 2 3 4 5

Year




®

S22 Dulaglutide’s Effect on Weight

Mean Weight (kg)

94

Overall LSM Difference: -1.5 kg (95% CI 1.7, -1.3)
9217 P <0.0001
90

Placebo

.-..,_‘\
887 “'--..\._ _____ —— S .
86 - — i -

Dulaglutide .‘h‘-“““l

84
821

0 1 2 3 4

Year




REWIND Dulaglutide’s Effect on the CV Composite

Primary Outcome: 1st Occurrence of Nonfatal Ml, Nonfatal Stroke, CV Death

0.18 7
= Placebo
= Dulaglutide
0.15 7
HR 0.88 (95% CI 0.79, 0.99)
U 0a2- P =0.026
E
2
= 0.09 7
=3
E
=3
O
0.06
0.03
0 T T T T T 1
0 1 2 3 4 5 6
Times since randomization (years)
No. at Risk

FPlacebo 4952 4791 4625 4437 4275 3575 742
Dulaglutide 4949 4815 4670 4521 4369 3686 741



®
REWIND

Dulaglutide CV Outcomes Trial

Summary: Dulaglutide & Outcomes

Dulaglutide (N=4949)

Placebo (N=4952)

HR (95%Cl)

N (%) N/100 py N (%) N/100 py
Primary Composite 594 (12.0) 2.35 663 (13.4) 2.66 - 0.88(0.79, 0.99)
Mi 223 (4.5) 0.87 231 (4.7) 0.91 I 0.96 (0.79, 1.15)
Nonfatal MI 205 (4.1) 0.80 212 (4.3) 0.84 0.96 (0.79, 1.16)
Fatal Ml 26 (0.5) 0.10 20 (0.4) 0.08 1.29 (0.72, 2.30)
Stroke 158 (3.2) 0.61 205 (4.1) 0.81 —— 0.76 (0.62, 0.94)
Nonfatal Stroke 135 (2.7) 0.52 175 (3.5) 0.69 —— 0.76 (0.61, 0.95)
Fatal Stroke 26 (0.5) 0.10 33 (0.7) 0.13 ® 0.78 (0.47, 1.30)
CV Death 317 (6.4) 1.22 346 (7.0) 1.34 —— 0.91 (0.78, 1.06)
Non-CV Death 219 (4.4) 0.84 246 (5.0) 0.95 —— 0.88 (0.73, 1.06)
All Death 536 (10.8) 2.06 592 (12.0) 2.29 - 0.90 (0.80, 1.01)
Heart Failure 213 (4.3) 0.83 226 (4.6) 0.89 —_——— 0.93(0.77, 1.12)
Unstable Angina 88 (1.8) 0.34 77 (1.6) 0.30 —— 1.14 (0.84, 1.54)
Composite Microvascular 910 (18.4) 3.76 1019 (20.6) 4.31 - 0.87 (0.79, 0.95)
Eye Outcome 95(1.9) 0.40 76 (1.5) 0.30 i P 1.24 (0.92, 1.68)
Renal Outcome 848 (17.1) 3.47 970 (19.6) 4.07 .- 0.85(0.77, 0.93)

0.5

1

2 HR

Favors Dulaglutide Favors Placebo !
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REVIND Dulaglutide & Renal Outcome: Subgroups

Subgroup HR (95%Cl) P Int
Overall Effect 0.85(0.77, 0.93) -
eGFR < 60 0.88(0.73, 1.05) 0.65
eGFR > 60 0.83 (0.75, 0.93)

No Albuminuria® 0.87(0.75, 1.01) 0.66
Albuminuria 0.84 (0.74, 0.95)

No ACEi/ARB use 0.97(0.77,1.22) 0.23
ACEi/ARB use 0.83 (0.75, 0.92)

aACR 23.39 mg/mmol (30 mg/g)



®
REVWIN? - REWIND Findings in Context

ELIXA LEADER  SUSTAIN6 EXSCEL HARMONY REWIND

N 6068 9340 3297 14752 9463 9901
Drug Tested Lixi/d Lira/d Sema/wk  Exena/wk  Albig/wk Dula/wk
Prior CVD 100% 81% Participants were similar to the
Mean Age 60y 64y 66y

sorts of ambulatory patients with

Women 30% 36% _
Median F/U 21y 3.8y type 2 DM & CV risk factors who
DM Duration 9.2y 12.8y are routinely seen in clinical 10.5y
Baseline Alc 7.7% 8.7% practice
Baseline eGFR 76 ~75 ~75 76 79 77

Insulin Use 39% 45% 58% 46% 59% 24%




®

REVIND  Independent comentary

Absolute treatment effects for MACE

* NNT with dulaglutide for a median of 5-4 years to
prevent 1 major CV event

* 60 people overall
» 18 people with a previous cardiovascular event

* Cf to SGLT2i (for MACE)
* NNT 39 over 3.0 years for EMPAREG (CVD) and
* NNT 40 over 2.5 yrs for CREDENCE (CVD or CKD)



®

REWIND  Independent comentary

Meta-analysis & REWIND: MACE

Median follow-up
Trials Patients Events Weights HR (95% Ci) yrs

ELIXA 6068 805 13.4 --'.— 1.02 (0.89, 1.17) 215
|
LEADER 9340 1302 211 —_— 0.87 (0.78, 0.97) 3.8
SUSTAIN 6 3297 254 4.1 —_— 0.74 (0.58, 0.95) 25
EXSCEL 14752 1744 289 — 0.91 (0.83, 1.00) 3.2
HARMONY 9463 766 12.8 —p— 0.78 (0.68, 0.90) 1.6
REWIND 9901 1257 19.7 —2— 0.88 (0.79, 0.99) 5.4
OVERALL - 0.88 (0.84, 0.93)
0.5 1 2

REWIND data were added to

meta-analysis of Zelniker et al.

Circulation 2019:2022
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REVIND  Independent comentary

?? Differential effects

 Stroke vs Ml events
o Larger effects on Stroke than Ml (?? SUSTAIN)
e Cls wide and overlapping

e Not seen in all other CVOT where effects on M| were
similar if not greater to effects on Stroke

e Renal vs Eye events
» Benefits for kidneys but not eyes
e Seen in all CVOT (numerical increase in eye events)



REWIND trial

Dagenais/Diaz/Riddle/Gerstein/Colhoun/Probstfield/Zoungas

Anadir una dosis semanal AR GLP-1 RA dulaglutide (1.5 mg) al tto medico
? habitual reduce los eventos CV respect a administracion de placebo ?

Hi ha benefici CV de dulaglutide setmanal (reducc 12% del
MACE)

Es confirma que els AR GLP1 humans i d’administracié setmanal
s’acompanyen de beneficis CV i un bon perfil de seguretat farmacologica

Congreso ADA 2019 Highlights xc0s2019



CAROLINA trial

Rosenstock/Espeland/Kahn/Marx/Zinman/McGuire/Riddle

CAROLINA Trial Major Contribution

CAROLINA® is the Only DPP-4 Inhibitor, Active-Comparator CV Outcomes Trial
to Assess the CV Safety Profile of Linagliptin vs. Glimepiride in Patients with
Relatively Early T2DM at Increased CV Risk or Established CV Complications

. 4

CAROLINA® will Add Evidence on the Long-Term Highly Debated
CV Safety of Sulfonylureas and will Provide Robust Insights
into the Overall Safety and Efficacy Profiles
of Linagliptin and Glimepiride

CV, cardiovascular; DPP-4, dipeplidy! peplidase-4; T2D, type 2 diabeles

Marx N of al. Diab Vasc Res 2015,12-164 .’d CAROLINA
L ]
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CAROLINA trial

Rosenstock/Espeland/Kahn/Marx/Zinman/McGuire/Riddle

CAROLINA® is the first DPP-4 inhibitor, active-comparator CV
outcome trial

* Multicenter, randomized, double-blind, active-controlled trial

2-4 weeks
! I Linagliptin § mg/day g
1:1 -i
e <

Screening Placebo run-in Randomization

%

 Glimepiride 1-4 mg/day*

Titration-phase
Weeks 1-16*

I
¥

Event-driven

Study medication given on top of stable background glucose-lowering therapy
Investigators encouraged to treat CV risk factors in accordance with local guidelines

Glycemia managed per local guidelines, in particular if HbA1c >7.5% after titration phase. Recommended
glucose-lowering strategies: background therapy adjustments, or addition of pioglitazone, metformin,
a-glucosidase inhibitor, or basal insulin

*Starting dose of 1 mg/day uplitraled al 4-week intorvals during the lirs! 10 weoks (0 & maximum of 4 mglc

yd audec Jiucose lev ular »
L A st e <. CAROLINA
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CAROLINA trial

Rosenstock/Espeland/Kahn/Marx/Zinman/McGuire/Riddle

HbA1c change over time

MMRM analysis -o-Linagliptin -+ Glimepiride
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CAROLINA trial

Rosenstock/Espeland/Kahn/Marx/Zinman/McGuire/Riddle

Change in body weight over time

All participants analyzed -o-Linagliptin -+ Glimepiride
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CAROLINA trial

Rosenstock/Espeland/Kahn/Marx/Zinman/McGuire/Riddle

Time to first occurrence of 3P-MACE
(CV death, non-fatal MI, non-fatal stroke)

Rate
2.1/100 PY
— Linagliptin Glimepiride
362 participants
=" 356 participants

Rate:
2.1/100 PY

S
—
wn
R
-
o
-3
Q
-—
—_
)
o,

r

0.0 6.0 RGO /D
No. of participants

Linagliptin (n) 3023 2957 2901 2846 2803 2762 2627 2582 2534 2451 1830 1040 213
Glimepiride (n) 3010 2940 2890 2833 2797 2757 2662 2618 2569 2509 2414 1865

865 1020 207

517 CAROLINA
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CAROLINA trial

Rosenstock/Espeland/Kahn/Marx/Zinman/McGuire/Riddle

Time to first occurrence of any hypoglycemia

HR 0.23 — Linagliptin Glimepiride Rate:
(95% CI 0.21, 0.26) —  — 1100

p<0.0001 e g 1132 participants
30 e

20 4 Rate:

2.31100 PY
—_—’—l—’__’_’_‘_‘—’-__"—r'_'_d . .
10 4 320 participants

&
wn
pray
c
o
-3
S
=
)
o

0 . ; - . - - - - - - . -
0.0 10 1.5 20 25 30 35 4.0 45 50 =550 OO

No. of participants
Linagliptin (n) 3014 2708 2531 2430 2315 2223 2152 205 982 1912 1843 1761 1274 498

Glimepiride (n) 3000 2278 2018 1866 1752 1652 1565 1481 1407 1337 1274 1187 847 297

’ { . CAROLINA
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CAROLINA trial

Rosenstock/Espeland/Kahn/Marx/Zinman/McGuire/Riddle

Number needed to treat (NNT) to prevent hypoglycemia over 6 years

NNT: 3 i NNT:4 NNT:46 |  NNT: 99

B Linaghptin
B Ghmeapinde

Participants (%)

0.9
Severs* ' Hospitalization due
1o hypoglycemia

g . CAROLINA

xc0s2019
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CAROLINA trial

Rosenstock/Espeland/Kahn/Marx/Zinman/McGuire/Riddle

CAROLINA® helps resolve the decades-long uncertainty on the CV
safety of sulfonylureas, specifically glimepiride

Study Finding

University Group Diabetes Program (1961-1969): excess cardiac deaths (26 vs. 10,

p=0.005) reported for 1st generation tolbutamide compared with placebo

No difference in rates of Ml or diabetes-related deaths with SUs versus insulin therapy for

intensive treatment

No increase in serious adverse CV events reported with glibenclamide versus

rosiglitazone (1.8% vs. 3.4%; p<0.05) or metformin (1.8% vs. 3.2%)

ADVANCE* No effect on macrovascular events; reduction in microvascular events with gliclazide plus
other glucose-lowering agents for intensive glucose control vs. standard control

Similar incidence of CV hospitalization/death with SU combined with metformin versus
rosiglitazone added to metformin (14.5% vs. 14.5%)

UGDP?

UKPDS?

ADOPT?

RECORD?

TOSCA.IT*® Similar incidence of CV events with pioglitazone versus SUst as add-on to metformin

CAROLINA® No difference in the incidence of CV events with linagliptin versus glimepiride

“The study was slopped early on the basis of a fulility analysis after a median follow-up of 57.3 monihs; 'Glibanclamide (2%), glimepiride (48%), gliclazide (50%)

GV, cardiovascular, MI, myocardial infarction; RCT, randomized controlled trial; SU, sulfonylurea. 1. Meinert Cl ef a/. Diabetes 1970,19:789; 2. UKPDS 33. Lancel Sd\
1998.352 837. 3 Kahn SE ef al. N Engl J Med 20063552427, 4, ADVANCE Collaborative Group. N Engl J Med 2008;358:2560, 5. Home P ef al. Lancet ¢« CAROLINA

2000.373 2125, 6 Vaccaro O ef al. Lancet Diabetes Endocrinal 2017,.5:887
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Rosenstock/Espeland/Kahn/Marx/Zinman/McGuire/Riddle

Additional information

Both agents were very well tolerated
Adherence to treatment over 6 years, 94%
AEs leading to discontinuation 13.7, 14.9%

Hypoglycemia with glimepiride
<70 mg/dL 3x higher, >half in first year
Hospitalization for hypoglycemia 0.9%

Heart failure with linagliptin
Hospitalization for HF 3.7%

Participants with hospitalization
Hypoglycemia 27 vs 2 = 25 more with glimepiride
HF 112 vs 92 = 20 more with linagliptin

Congreso ADA 2019



CAROLINA trial

Rosenstock/Espeland/Kahn/Marx/Zinman/McGuire/Riddle

? Te un potencial benefici CV la Linagliptina respecte Glimepiride ?

No hi ha benefici CV de Linagliptina respecte Glimepiride

Increment significatiu de Hipoglucemies amb Glimepirice

Us de Glimepiride i Linagliptina a practica clinica sense risc CV
Glimepiride més barat pero amb més risc de hipoglucemies

Congreso ADA 2019 Highlights xc0s2019



DECLARE TIMi 58

Raz/Wiviot/Wilding/ Mosenzen /Leiter

D) Meta-analysis of CVOTs:
RECLARE BL Characteristics

cavesprogrn
Median Follow-Up Time (yrs) 3.4 2.4 4.2

Trial participants (n) 7020 10142 17160
63.1 63.3 63.9

Female Sex 2004 (28.5%) 3633 (35.8%) 6422 (37.4%)

7020 (100%) 6656 (65.6%) 6974 (40.6%)
History of Heart Failure 706 (10.1% 1461 (14.4%) 1724 (10.0%)
eGFR <60 ml/min/1.73 m? 1819 (25.9%) 2039 (20.1%) 1265 (7.4%)

:
i
:
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DECLARE TIMi 58

Raz/Wiviot/Wilding/ Mosenzen /Leiter

D Endpoints and Components

Dapagliflozin Placebo

rate/1000 rate/1000
patient-yr patient-yr  Hazard Ratio (95% Cl) P value

CV death/HHF 22 14.7 0.83 (0 73-0 95) 0.005*

MACE 6 24 2 0 93 (0 84-1 03) <0.001**
017"

40% decrease in eGFR to <60 ml/min/m2,
ESRD, or renal or CV death

All-cause death

HHF

Myocardial infarction

Ischemic Stroke 5 € 1 01 (0 84-

CV death i 0.98 (0.82
Non-CV death 0.88 (0.73-1.06)

40% decrease in eGFR to <60 ml/min/m2, 0 0.53 (0.43-0.66)
ESRD, or renal death

040 0.50 1.0 1.5
Favors Dapaglifiozin « » Favors Placebo

*P for superiority, **P for non-inferiority

HARVARD MEDICAL SCHOOL
TEACHING HOSPITAL Wiviott SD, Raz |...Sabatine MA, NEJM 2018
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DECLARE TIMi 58

Raz/Wiviot/Wilding/ Mosenzen /Leiter

D Effect on endpoint components in

pecLare Primary and Secondary Prevention
B

Dapagliflozin Placebo Hazard Ratio P value for
Outcomes n/N n/N (95% Cl) interaction

All-cause death 529/8582 570/8578 0.93 (0.82-1.04) - 0.87
ASCVD 299/3474 327/3500 0.92 (0.79-1.08) e
MRF 230/5108  243/5078 0.94 (0.78-1.12) e

CV death 245/8582 249/8578 0.98 (0.82-1.17) -;-
ASCVD 153/3474 163/3500 0.94 (0.76-1.18) —e—
MRF 92/5108 86/5078 1.06 (0.79-1.42) ——

———

Non-CV death 211/8582 238/8578 0.88 (0.73-1.06)
ASCVD 100/3474 120/3500 0.84 (0.64-1.09) —a—
MRF 111/5108 118/5078 0.93 (0.72-1.21) =
1

035 050 : 1.5
Favors Dapagliflozin «— — Favors Placebo

BRIGHAM HEALTH e
BRIGHAM AND HARVARD MEDICAL SCHOOL
@ WOMEN'S HOSPITAL TEACHING HOSPITAL

Congreso ADA 2019 Highlights




DECLARE TIMi 58

Raz/Wiviot/Wilding/ Mosenzen /Leiter

D Effect on endpoint components in

pectare Primary and Secondary Prevention
L

Dapagliflozin Placebo Hazard Ratio P value for
Outcomes n/N n/N (95% CI) interaction

HHF 212/8582 286/8578 0.73 (0.61-0.88) 0.30
ASCVD 151/3474 192/3500 0.78 (0.63-0.97)
MRF 61/5108 94/5078 0.64 (0.46-0.88)

Myocardial infarction 393/8582 441/8578 0.89 (0.77-1.01)
ASCVD 279/3474 321/3500 0.87 (0.74-1.02)
MRF 114/5108 120/5078 0.94 (0.73-1.21)

Ischemic Stroke 235/8582 231/8578 1.01 (0.84-1.21)
ASCVD 137/3474 142/3500 0.97 (0.76-1.22)
MRF 98/5108 89/5078 1.09 (0.82-1.45) —re—

[ T 1

0.35 0.50 1.0 1.5
Favors Dapagliflozin «+ — Favors Placebo

BRIGHAM HEALTH Bt
BRIGHAM AND HARVARD MEDICAL SCHOOL
@ WOMEN'S HOSPITAL TEACHING HOSPITAL

Congreso ADA 2019 Highlights



DECLARE TIMi 58

Raz/Wiviot/Wilding/ Mosenzen /Leiter

ECLARE

rae sy

J) CV Outcomes with Dapagliflozin @

Study Endpoints by History of Ml

Prior MI (N = 3,584) =@ No Prior MI (N = 13,576) ==

Dapaglifiozin Placebo P-interaction ARR 1 P-interaction
% % for HR 1 for ARR

- - 0.4% ;
eV et A% 53% 008 0.50

2.3% 23% -01%

0.3 %
ischemic  3.7% 3.9% ]

stroke 2.5% 2.4% ’ -0.1%

HHE 46%  6.3% . 18 °:¢
19%  2.5% 0.6 %

Allcause 86%  10.3% 1.7 %
5.5% 5.7% ' 01% . 0.084

025 0.50 1.0 29 5.0 4.0-3.0-2.01.00.01.020
Dapaglifiozin better  Placebo better Dapaglifiozin better Placebo better

Congreso ADA 2019 Highlights




DECLARE TIMi 58

Raz/Wiviot/Wilding/ Mosenzen /Leiter

D

peciare HHF and CV Death by HFrEF vs not HFrEF Subgroups

CV death

HFrEF:
HR 0.64
[0.43, 0.95]

P for interaction: 0.449 P for interaction: 0.012

13.5%

HFrEF:
HR 0.55
[0.34, 0.90]

Not HFrEF: | Not HFrEF:
2.7%_. HRO.76 =~”  HR1.08

[0.62, 0.92] | o [0.89,1.31]

.3
@
3
®
—
-
c
@
o
O
=
@
>
=
L
>
=
=
O

-
.-
e

1 3 4 4

HFrEF: Dapaglifiozin  Not HFrEF: Dapaglifiozin
(N=671) Placebo (N=16,489) Placebo

Kato E, |...Wiviott SD, Circulation 2019
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DECLARE TIMi 58

Raz/Wiviot/Wilding/ Mosenzen /Leiter

D

peciare HHF and CV Death by HFrEF vs not HFrEF Subgroups

CV death

HFrEF:
HR 0.64
[0.43, 0.95]

P for interaction: 0.449 P for interaction: 0.012

13.5%

HFrEF:
HR 0.55
[0.34, 0.90]

Not HFrEF: | Not HFrEF:
2.7%_. HRO.76 =~”  HR1.08

[0.62, 0.92] | o [0.89,1.31]

.3
@
3
®
—
-
c
@
o
O
=
@
>
=
L
>
=
=
O

-
.-
e

1 3 4 4

HFrEF: Dapaglifiozin  Not HFrEF: Dapaglifiozin
(N=671) Placebo (N=16,489) Placebo

Kato E, |...Wiviott SD, Circulation 2019
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DECLARE TIMi 58

Raz/Wiviot/Wilding/ Mosenzen /Leiter

] 2 ’ Limb Outcomes and Amputations were Balanced between Treatment Groups
DECLARE in Patients with PAD at Baseline

Tine-558

N=1025 All p-values > 0.05
HR 0.93
(0.71 = 1.23)

20.3% HR 0.92 HR 0.84 HR 1.12 HR 0.79 HR 0.84 HR 1.51

Q,
19 A% (0.62-1.35) | (0.42-1.69) (0.66-1.91) (0.44-142) | (0.60-1.19)| (0.94-2.42)

Any limb Ischemlc Acute Limb Critical Limb Urgent Elective Amputation

AE Ischemia Ischemia Revascularization Revascularization - J
MALE Defined as ALI, CLI, amputation

m DAPA mPlacebo for ischemia or Urgent
Revascularization for Ischemia
BRIGHAM HEALTH

BRIGHAM AND HARVARD MEDICAL SCHOOL ) ) : ‘ =
@ WOMENS HOSPITA TEACHING HOSPITAL Bonaca M. et al. Dapagliflozin and Outcomes in Patients with Peripheral Artery Disease: Insights from i =]
e oo o Y.

» ADE ¥ otod ha Aooo aCollaosa -~ diglag
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DECLARE TIMi 58

Raz/Wiviot/Wilding/ Mosenzen /Leiter

En Prev Primaria

MACE: HR 1,01 (0,86-1,20)

IC: HR 0,64 (0,46-0,88)
Muerte CV.~ HR 1,06 (0,79-1,42)

MACE en IAM previo HR 0,81 (0,65-1,0)
no IAM HR 1

|IC segun FE
Hosp. IC FE reducida 0,64 (0,43-0,95)
Hosp. IC FE preservada 0,76 (0,62-0,92)
FE reducida: mortalidad CV 0,55 (0,34-0,90)

Congreso ADA 2019 Highlights




DECLARE TIMi 58

Raz/Wiviot/Wilding/ Mosenzen /Leiter

Es seqgur /beneficios I'us de Dapaglifozina vs Placebo en MACE 3
? / | Cardiaca?

Superioritat de Ingr. Insf.cardiaca en Prev 1°i 22
Seguretat CV no inferioritat en 3SMACE
Potencials beneficis renals

Bon perfils seguretat ossia

Dapaglifozina és un farmac segur i amb beneficis en persones amb |
Cardiaca i potencials beneficis a nivell renal (posible efecte Clase)

Congreso ADA 2019 Highlights



Semaglutide: A human GLP-1 analog

Spacer and C-18 fatty di-acid chain
provide strong binding to albumin?

Substitution at position 8
(Alanine to alpha-aminoisobutyric acid)

/ protects against DPP-4 degradation’

l . .
e

COOH

f‘

"\

94% homology to human GLP-1" ﬁ*"ﬁ?fy

t,. of ~1 week=*

Substitution at position 34
(lysine to arginine) prevents
(C-18 fatty acid binding at wrong site’

Prezented atthe American Disbetes Association 75th Scientific Sessions, Session CT-2Y12 June 112015, San Francisco, CA, USA



PIONEER clinical development program

P
PIONEER 2 (52 weeks) PIONEER 4 (52 weeks)
vs SGLT2i vs GLP-1RA
L%
-
PIONEER 3 (78 weeks) PIONEER 8 (52 weeks)
vs DPP4i Add-on to insulin
L
4 r
PIONEER 1 (26 weeks) PIONEER 7 (52 weeks + 52 weeks) PIONEER 5 (26 weeks)

Maonotherapy Flexible dose adjustment vs DPP4i Moderate renal impairment

L L

PIONEER 6 (CVOT)
00 years + CV disease or 60 years + CVrisk
L

o Diet & exercise @ Single OAD @ Multiple OADs 6 Insulin add-on

Presented atthe American Diabetes Association 75th Scientific Sessions, Session CT-3Y12. June 112015, 5an Francisco, CA, USA




Trial design

(—

Key inclusion criteria

T2D and either:
Age =50 years & presence of established
CVD or moderate CKD

OR

Age =60 years and CV
risk factors only

~

Oral semaglutide14 mg

Placebo

i —
Treatment period 5 weeks
Event driven follow up

(2122 first MACESs)

Primary objective

Confirm that treatment with oral semaglutide does not result in an unacceptable increase in CV risk
compared to placebo (rule out 80% excess risk) in patients with T2D at high risk of cardiovascular events

Presented atthe American Diabetes Association 75th Scientific Sessions, Session CT-3Y12. June 112015, 5an Francisco, CA, USA




Cardiovascular endpoints
Primary

Time fromrandomization to first occurrence ofa MACE composite endpoint:
+ Cardiovascular death

* Non-fatal myocardial infarction
* Non-fatal stroke

Secondary

Time from randomization to first occurrence of:

+ Expanded composite cardiovascular endpoint and individual components:
+  3-point MACE
* Unstable angina pectoris requiring hospitalization
+  Heart failure requiring hospitalization

+ All-cause death, non-fatal myocardial infarction, non-fatal stroke
* All-cause death

\: Fatal or non-fatal myocardial infarction or stroke y

Presented atthe American Diabetes Association 75th Scientific Sessions, Session CT-3Y12. June 112015, 5an Francisco, CA, USA



First MACE - primary endpoint

HR: 0.79 [0.57;1.11]
p-value for non-inferiornty: <0.001
p-value for superiority: 0.17

Patients with an evert (%)

0 T ' T T ' ' T

0 9 18 27 36 43 a4 63

Time from randomization (weeks)
Oral sema 1591 1583 1575 1564 1557 1547 1512 1062

Placebo 1592 1577 1565 1551 1538 1528 1489 1032

Presented atthe American Diabetes Association 75th Scientific Sessions, Session CT-3Y12. June 112015, 5an Francisco, CA, USA

72

735
713

83

16
11

= (ral semaglutide
== Placebo

76 events
Rate: 3.7 evenis per
100 patient—years

61 events
Rate: 2.9 events per
100 patient—years



Patients with an event (%)

Individual components of primary endpoint

Cardiovascular death

4] HR:0.49[0.27;0.92]

6 - ) === QOral semaglutide
First non-fatal M| — Placebo

44 HR:1.18[0.73;1.90]

Patients with an event (%)
[¥% ]

31 37 events
2 1 e 2 1 31 events
1 4 i — 15 events 1 4
0 - v v v v v v v . 0 v v v v v v v "

0 9 18 27 36 45 54 63 72 83 0 9 18 27 36 45 54 63 72 83

Time fromrandomization (weeks)

6 -

Patients with an event (%)

5
4
3 4
2

p 16 events
Z-H 12 events

0

Time from randomization (weeks)

First non-fatal stroke

HR: 0.74 [0.35; 1.57]

9 18 27 36 45 54 63 72 83
Time from randomization (weeks)

Presented atthe American Diabetes Association 75th Scientific Sessions, Session CT-8Y12. June 112018, San Francisco, CA, USA



All-cause death

=== Oral semaglutide

6 1 HR: 0.51[0.31; 0.84] — Placebo
5 4
4 - 30 CV death

/" (7 undetermined)

45 events
N 15 non-CV death

15 CV death
23events <~ (5 undetermined)

N\ 8non-CV death

Patients with an event (%)

0 9 18 27 36 45 54 63 72 83
Time from randomization (weeks)
Oral sema 1591 1590 1586 1585 1582 1578 1548 1091 757 18

Placebo 1592 1586 1580 1572 1568 1561 1525 1063 739 11

Presented atthe American Diabetes Association 79th Scientific Sessions, Session CT-SY12. June 112019, San Francisco, CA, USA



Serious adverse event overview

On-treatment

Number of patients

All serious adverse events

Fatal events

Severity
Severe
Moderate
Mild

SAEs leading to permanent

treatment discontinuation

1591

301
20

171
145
40

Presented atthe American Diabetes Association 75th Scientific Sessions, Session CT-3Y12. June 112015, 5an Francisco, CA, USA

1592
358

192
175
61

(22.5)
24

(12.1)
(11.0)
(3.8)




Diabetic retinopathy

Oral semaglutide Placebo
N ] (%) N A

1591 1592
Eye disorders 113 7.1 101 6.3
Diabetic retinopathy 93 (5.8) 76 (4.8)
Retinopathy I (0.4) 17 (1.1)
Maculopathy h (0.3) 3 (0.2)
Diabetic retinal edema 4 (0.3) 1 (0.1)
Macular edema 4 (0.3) 8 (0.59)
Vitreous detachment 4 (0.3) 0
Retinal hemorrhage 2 (0.1) 0
Retinal detachment 1 (0.1) 0
Vitreous hemorrhage 1 (0.1) 1 (0.1)
Retinopathy proliferative 0 1 (0.1)

e

+ >85% were discovered by per protocol examination

\,

+ >65% of events in both treatment arms were non-proliferative
+ >70% of events in both treatment arms did not requiretreatment

Presented atthe American Diabetes Association 75th Scientific Sessions, Session CT-3Y12. June 112015, 5an Francisco, CA, USA



PIONEER 6

Es segur /beneficios CV I'us de Semaglutide oral vs Placebo en
? pacients d'alt risc CV o Prev 237

Seguretat CV no inferioritat en 3SMACE
Beneficis en end points secundaris Mortalitat CV i totees les causes de
mortalittat

Primer AR GLP1 d’administracié oral on es dispossa de informacio de
seguretat CV




Status as of June 2019

GLP-1RA ELIXA
Lixisenatide
EXSCEL
Exenatide
LEADER
Liraglutide
SUSTAIN 6
Semaglutide
PIONEER 6
Oral semaglutide
HARMONY
Albiglutide
REWIND
Dulaglutide

SGLT2i EMPA-REG
Empagliflozin

CANVAS

Canaglifiozin
DECLARE-TIMI 58
Dapaglifiozin

Presented atthe American Diabetes Associstion 75th Scientific Sessions, Session CT-SY12. June 112018, San Francisco, CA, USA

(4-point MACE)
(3-point MACE)
(3-point MACE)
(3-point MACE)
(3-point MACE)
(3-point MACE)

(3-point MACE)

(3-point MACE)
(3-point MACE)

(3-point MACE)

Favors treatment

HR (95% Cl)

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)

0.86 (0.74;0.99)
0.86 (0.75;0.97)

0.93 (0.84;1.03)

0.75 1 1.25
HR (95% Cl)

1.5
Favors placebo

6,068

14,742

9,340

3,297

3,183

9,463

9,901

7,020
10,142

17,160

P-value

0.81

0.06

0.01

0.02

017

0.0006

0.026

0.04
0.001

017



MACE trials

Estudio

VERTIS CV
SCORED

AMPLITUDE-O
SELECT
SOUL

Farmaco

Ertugliflozina

Sotagliflozina

Efpeglenatida
Semaglutida sc

Semaglutida
oral

NCT

NCT01986881
NCT03521934

NCT3496298
NCT03574597
NCT03914326

Poblacion

DM2 +ECV

DM2 FGe >25y <60,
>18a 1 FRCV mayor 6 >55a 2 FRCV
menores

DM2 + ECV ¢ alto RCV
Sobrepeso/obesidad + ECV
DM2 + ECV 6 ERC

Fecha
finalizacion
estimada
Diciembre 2019

Enero 2021

Abril 2021
Septiembre 2023
Julio 2024
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The year in review ADA 2019

Daniel Drucker

Causal relationships among the gut microbiome, short-
chain fatty acids and metabolic diseases

b
Genelic predicions of butyrale- Insubn-rosponso
producing pathway PWY-5022 wm yps P value

l AUC L JAUC e 98107

Insulin at 30 min 0.002

t Butyrate-producing AUC e 0.008

L
- = .
Correct insulin response 0014 .
L
i

pathway PWY-5022

Insulin increaso at 30 min 0.015

Disposition indox 0.004 |—

T T T 1
05 010 0.15 020 025
Moan effect (95%CI)

Butyrate=Improved insulin response
Propionate=Increased Diabetes

Congreso ADA 2019 Highlights



The year in review ADA 2019

Daniel Drucker

Prospective Tracking of BMI Status of Children into Adolescence.

Adolescent Weight Group:

A Underweight at the Age of 0-14 Yr

o A Y
100 9" ¥ oS e R

75

.-—-.'A‘.——.-—_.._HL

50

¥

0 -
0o 1

7 ) 4 5 6
Age (m

7 3 9 10
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MHH
25
R i o o o SR

A Underweight

o _lq"-? “_‘;;' _‘\p
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111210 4

@ Nosr

B Normal W«ghi at the lge of 0-14 Yr

C Overweight at the Age of 0-14 Yr
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D Obesity at the Age of 014 Yr

100+
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The year in review ADA 2019

Daniel Drucker
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The DIRECT Study 2 year F/U

Partopants schareng 215 kg wesght bow (%)

A
Yeas L Frihee's enact best pe0-0001
Ved 2 odds ratio 749 (95% (1 2 05-27 12, p=0 002))

[

= 1
17

Yem |

Control
(n=149)

0 Year 1 oxks rated (pev kg weaght koma) | 32 (95% 011 23-1 4L p=0 0001)
D Year 7 odds ratwo (per hg wesght bosa) 1 25(95% 01 1 16-1 15 p<00001)

Partaopants i hupvang femeiion (%)

Revisar paper

Ve | ks 1ated 19 71 (95% O 7 7949 81 p=0 0O01)
Yeur I odds catso 25 82 (95% O 8 25-80 84 p~00001)
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Daniel Drucker

Weight Loss and
Diabetes Remission

DIRECT Mechanistic Studies

i _li" -

Congreso ADA 2019 Highlights



The year in review ADA 2019

Daniel Drucker

| . |
J Recrultment and selection 4

= Adverlisements and word ol mouth
Continuous Care Intervention (CCl) : . Usual Care (UC)

Assessed lor eligibility (n=316) Assessed for eligibility (n=97)

3| Removed (n=54) Removed (n=10)

£
<

L Nol meeting inclusion Not meeting inclusion i,

criteria (n=33) criteria (n=10)
[ Enrolled in CCI (n=262) ] Declined to participate Declined to participate

r—l—‘ (n=21) (n=0)

CCl on-site CCl virtual
(n=136) (n=126)

]_l__l ENROLLMENT

Aclive in the study at one year (n=218) Aclive in the study al one year (n=78)
Drop-out from the study within one year (n=44) Drop-oul from the study within one year (n=9)
Assessed and analyzed at one year (n=262) Assessed and analyzed at one year (n=87)

1 FOLLOW-UP 1

[ Enrolled In UC (n=87) }

Active in the study at two years (n=194) Aclive in the study at two years (n=68)
Drop-out from the study between 1 and 2 years (n=24) Drop-out from the study between 1 and 2 years (n=10)

$ — 4

Included in CCI for ANALYSIS Included in UC for
intent-to-treat analysis (n=262) intent-to-treat analysis (n=87)

Stk Lo b |

Figure 1. Flow chan of participants in each stage of the study from recruitmentl to 2 years post enrollment and analysis

Athinarayanan S et al. Front Endocrinol. 2019; 10
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Long-Term Effects of a Novel Continuous Remote Care Intervention Including Nutritional Ketosis
for the Management of Type 2 Diabetes: A 2-Year Non-randomized Clinical Trial

Decrease Medications Reverse Diabetes Lower Alc

37% 60% v1.0%

nttps Iwww virtahealth.com/thevinatreatment
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Nanial Nrirkar

Reduction in medication use and weight loss after 2
years in the Virta program with low fat diet

ibed Diabetes
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Effects of Targeting CD3 With Teplizumab on Development
~_ of Type 1 Diabetes

0
=
2
g
o
%
=
[
2
w

Proportion

numduladr | DM1

N Engl J Med 2019. DOI: 10.1056/NEJM02a1802226
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Closed-loop insulin delivery in suboptimally controlled type 1 diabetes:
a multicentre, 12-week randomised trial

00 = »— Control
—o— Chosed-loop

2
£
P
)
3
[l
3
c
&

Control=Sensor augmented pump therapy

T | T : 5 T B L) ) T T T 1 0
2400 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 0

Time (h)

Hybrid closed-loop insulin delivery improves glucose control while reducing the risk of hypoglycaemia across a
wide age range in patients with suboptimally controlled type 1 diabetes

Copynight © 2018 The A d by Elsaviar L
| 410 Fcence Tedr
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Closed-Loop Insulin Delivery for Glycemic Control in Noncritical
Care 1n Type 2 Diabetes

Table 3. Daytime and Overnight Secondary Outcomes.®
Closed-Loop Group Control Group
Qutcome (N =70 (N = 66) P Value

Overnight period from midnight to 8 a.m

Time spent with sensor glucose value within target 7402193 54 22251
range of 100 to 130 mg/dl — %
Mean glucose — mgydl 129224 160149

SD of glucose — mg/dl 27215 J8:18

Coeflicient of variation in glucose level % 20 7:8.4 144296

Between-night coeflicient of variation in glucose

169290 2192137
level — %

| Median AUC per day below 6 mg/dl (IQR) 00 (00-19.3) 0.0(00-129))
| Median insulin dose (IQR) — U 80 (45-145)
Daytime period from 8 a.m. to midnight

Time spent with sensor glucose value within target
range of 100 to 180 mg/dl

Mean glucose mg/dl
SD of glucose mg/d
Coefficient of vaniation in glucose level

Between day coeflicient of variaton in glucose leve

Microbioma/malalties metaboliques

L Bally et al. N Engl J Med 2018,379.547-556
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HbAlc efficacy analysis: Empagliflozin and Type 1
Dlabetes

Placabe comecisd changs from baseline in HBA,, with smpsglifiarin after 78 weshs (primary end poird) and £1 wesks of reatmant
EASE-2 (7% weeis) EASE -2 (52 weedn) EASE-) (28 weaka)
. T

Associatlon.
Jullo Rosenstock et al. Dia Care 2018;41:2560-2569
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Time spent in Range
Sotagllflozm in Ty pe 1 Diabetes

cobo Sotaglifiozin 200 mg Sotaglifiozin 400 mg
Baseline 24h 24h 24h

_—— 1?}' ; r"ﬁ-\_
ri.
[/ ?\\ / 25mln ) / E mrl?\
\
18n 12h 10h 18nf 12h 10 h 6h 3§ ;
min

33ml \\Sikm 3 min
"L—L.

-
12h 12h

<5 min
P=0.70

+2 h, 49 min
+1h, 17 min vs PBO %
Pa0. 026 24h P<0.001

vsPBO < Tﬁ
mlﬂ

13h [ 16 h
th 52 min Bh _mh 8BRS min - 16 min 6h

48 min Y ,.r"

X \

Sotagllflozma millora Temps en rang

Thomas Danne et al. Dia Care 2019;42:919-930 American
‘\ Diabetes

American Diabeles Assocation Association
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The year in reVieW ADA 201 9 Com tractar o prevenir DKA en

Daniel Drucker pacients en tto amb Glifozinas

Adjudicated DKA Events in the Sotagliflozin Phase 2/3 Program

Sotagliflozin Patients
N=1,896

All ketosis-related AEs 194 l(‘m\:r(.g.m)
1 _

17 Patients (1.3%) | [ 103 Patients (5:4%)
(17 events) ) L (109 events)

v v

9 Patients (0.7%) i f 64 Patients (3.4%) N
(9 events) (65 events)

6 Patients (0.5%) | 57 Patients (3.0%) |
(6 events) ) (58 events)

Possible DKA / metabolic acidosis EQSI

Positively-adjudicated metabolic acidosis

»

Positively-adjudicated DKA

7

https:/www.fda.gov/media/121288/download
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Adjusted Hazard Ratios for Outcomes, According to Age Category and Number of
Risk-Factor Variables outside Target Ranges, among Patients with Type 2 Diabetes, as
C Ompmed mth Matdud C ontmls

L Sy W --1

e
= P R (%

.-
.

% Risk Factors are Critical

Importanmacontrolde FRCV en DM2

A Rawshani et al. N Engl J Med 2018,379:633-644.
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Effect of Assignment to Aspirin Group on Components of Serious
Vascular Events, the Combined Outcome of Serious Vascular Event or
Revascularization, and Major Bleeding and Its Components

!,_ e e === e - _ e i
Aspirin Placebo
Type of Event (N=7740) (N=7740) Rate Ratio (95% ClI) P Value
no. of participants with event (%)
Vascular Qutcomes
098 {0.80-1.19)
0.88 (0.73-1.06)

Nonfatal myocardial infarction 191 (2.5) 195 (2.5)
Nonfatal presumed ischemic stroke 202 (2.6) 219 (3.0)

Any serious vascular event excluding TIA 542 (7.0) 587 (7.6) : 092 (0.82-1.03)

TIA 168 (2.2) 197 (2 5) t 0.85 (0.69-1.04)

Any serious vascular event indluding TIA 658 (8.5) 743 (9.6) <G 0.88 (0.79-0.97)

Any arterial revascularization 340 (4.4) 184 (5.0) —.— 0.88 (0.76-1.02)
’ 1

Any serious vascular event or revascularization 833 (10.8) 936(l2.1) 0.£8 (0.80-0.97)

|
Vascular death excluding intracranial I'.crn\;(rhuy,t 197 (2.5) 217 (2.8) -——.—4—— 091 (0.75-1.10)
—il—

Major Bleeding

Intracranial hemorrhage 55 (0.7) 45 (0.6) 1 %: 1.22 (0.82-1
Sight-threatening bleeding in eye 57 (0.7) 64 (0.8) el 0.89 (0.62 )
Serious gastrointestinal bleeding 137 (1.8) 101 (1.3) R . 1.36 (1.05-1.75
Other major bleeding 74 (1.0) 43 (0.6) ——&— 1.70(1.18-2.44
Any major bleeding M@y uspz | -  129(1.09-152)
2e . 7 z .
M e L.

Aspirin Better Placebo Better

The ASCEND Study Collaborative Group. N Engl J Med 2018;379:1529-1539.
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_ Slide deck Taipei
Daniel Drucker

CARMELINA® was designed to evaluate the CV and kidney safety
of linagliptin in patients with T2D

PRIMARY ENDPOINT p——— KEY SECONDARY ENDPOINT

« CV death P « Sustained* eGFR decrease by 240%
» Non-fatal Mi é % » Progression to sustained* ESKD

* Non-fatal stroke » Death due to kidney disease

All events included in the primary and key secondary endpoints were confirmed by central adjudication

.~ .CARMELINA

Congreso ADA 2019 Highlights



No increased risk of HHF or HF adverse events with linagliptin in
CARMELINA

Linagliptin Placebo value
Heart Failure Events A with event / N analyzed (%) i P (st
HHF; intention-to-treat analysis 209/3494 (60)  226/3485(65) 090 (074, 108) — 026
Effects on additional HF outcomes
HHF or CV death 406/3,494 (116)  422/3,485 (121) 094 (082, 108) @ 039
HHF or all-cause death 499/3,494 (143)  518/3,485(14 9) 0985(084,107) 040
Investigalor-reported HF adverse event  243/3494 (70)  271/3,485 (7 8) 087 (073,103) @ 0.10
HHF or reported HF adverse event 305/3,494 (8 7) 326/3,485 (9 4) 092(079, 108) -~ @ 031
Firslt + recurrent evenls of HHF 326" 359" 094 (0 745, 1 196)*" 063
Initiation of loop diuretics 318/2530(126)  324/2.461 (13 2) 094 (081,110) -8 047
Initiation of loop diurelic or HHF 330/2530(130) 333/2.461 (13 5) 095(082,111) - ﬂ“ 0.53
oo , 4
CV, cardiovascular, HF  he: LI n ag I I ptl n a
*The total number of HF episodes relalive 10 e Lealed Sel and Nol INGraual paricipants
e e e e T e e o :
McGuire DK ef ol Circulabon 2018.doi 10 1161/CIRCULATIONAHA 118 038352 +< . CARMELINA

fr.i'u'-;t' Fgarem (Corads) LM canrsd reccomwrand e e of produty eunds e Caradan spproved Prod Vosagrd b




Daniel Drucker

Composite CV safety profile of DPP-4 Inhibitors

CARMELINA 1.02 (0.89, 1.17)

3P-MACE
HR (95% C1) HR (95% C1) pvalue
savorTiMIS3'  1.00(0.89,1.12) ,l, 099
EXAMINE® 0.96 (n/a, 1.16) ¢ 032
Tecos’ 0.99 (089, 1.10) Y 0.84
7 + 0.7398
10

L

20

B
Favors DPP-4 inhibitor  Favors placebo

HHF

HR(95% O) HR [95% (1) pvalue
m(w: l-s” @ 0.007
1.07 (0.79, 1.46) o — 0.657
1.00 (0.83, 1.20) 098
0.90 (0.74, 1,&!1 —I 0.2635

' 10

£ e
Favors DPP4 inhibitor  Favors placebo

Direct comparison of trials should be Interpreted with caution dus to differences in study design, populations and

3P-MACE, 3-point major adverse CV events (CV death, non-fatal M, non-fatal siroke); CV, cardiovascular, HHF.

for heart failure

1. Scirica BM of al. N Engl J Med 2013;369:1317; 2. White WB of al. anmmmmru-nnFuduumsmn:
4. Green JB of al. N Engl J Med 2015;373:232; 5. Rosenstock J et al. JAMA 2018; doi: 10.1001/jama.2018.18269
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Investigational Semaglutide for Obesity
Categorlcal Weight Loss >5% or >10%

[l Semaglutide 0.05 mg
.mmm
e 81 83y I S o
£ o [l Semaglutide 0.3 mg
~ | Semagiutide 0.4 mg
g i [ Liragiutide 3.0 mg
g [l Pracebo pool
% 401 [n.plloolnpwl
: *p<0.0001
e . 25% 210%
sl * Semaglutideen ‘g)*besitat

O'Nedl et al. Lancet. 2018 Aug 25.392(10148)637-649
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Oral semaglutide demonstrated a consistent reduction in
HbA,, and body weight in the completed PIONEER trials

in completed PIONEER trials, oral semaglutide In completed PIONEER trials, orel samagiutide
lowered HbA,, by 1.1-1.5%-points by end of trialt lowered body weight by ~3-5 kg by end of triall
Mean change In HbA,, (%-points) il Mean change In weight (kg)
PIONEER1 PIONEER2 PIONEER3  PIONEERA  PIONEER7 PONEER 1 PIONEER 2
0% et : - — 00 4
-18 4
4.5% 4 i ‘
1 L “. |
40% 4 | LT
-1.5% -14%° | 4
50 o
1.0% 40 «

el M Ml R end e sy (LMY

* st s% ngrfeset v EEvRer s PIOMULA ) - ploceim, PROME (R J v mraagilncs Mg

PRI 1 vn b’ oten 1o, FOOR LR & n Viekas | ey, PIONILE Y wn i agiptn L0 o)

Ko remits e srv. ROMITA | --——unnm-—:ﬂ -
PROSEIR 3 er TR ORELN Y

o 1) s ok 3 e
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Albiglutide Harmony Outcomes
Time to CV Death, MI or Stroke (MACE)

_ —Placebo (428 events)
187 — Albiglutide (338 events)
14 1
121 HR: 0.78 (86% CI 0.88, 0.90)
Cumuletive 1o Non-inferiority p<0.0001
Incidence 8-
(%) .
4- Event rate per 100 person-years
Placebo 8.87
27 Albl;,lutldo 4, 57
0 L] L Li r
0 16 20 %
People Albuglltlde beneficis MACE
Albiglutide 4,731 4,503 3.148 1,064
Hemandez, AF Lancet 2018
Congreso ADA 2019
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Blood Vessel

7 Endolhelial Funclion

i Bone
\_ TUctciaun:!\cn

\ | Bone Resorption

%

¥ “

¥

/ y
7

/ : 50
- - b2y a-Cell
Brain ( J~——=1% ; Ehsing

Tk

T Neuroprotection ™ oty ¥ » T Glucagon Secretion
- p-Cell rEy
T Neurogeneration L o
T insulin Secretion
/“

Adipocyte ? insulin Blosyntesis

Food intake

? Weight loss T Lipogenesis | Apoptasia
T Adipokine Secrelion
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Efficacy and safety of LY3298176 (Terzepatide) a novel
dual GIP andGLP-1 receptor agonist, in type 2 diabetes

05 05
0.0 - s 01 0.0 | 04
) § J
209
05+ g
- : T 27
€ e * i 8 =0
1. _14 1 48
-1.5 1 . !
o= lw-18 ."_"7
2 10.00 -
(-0 ~-113
-2.5 - w-24 .
4'0 LI T 3 5 L] L] L L] L} LI L] LI L] LJ L LJ L}
0124 B8 12 18 20 2426 0124 8 12 16 20 2428
Weeks Weeks
— Placebo ~— LY10mg — Piacebo ~— LY 10mg
— LY 1 mn 1Y 18 mn — VY 1mn — IY18mn

" Potencial beneficis en el Doble agonista

Data presentad are LS mean £ SE. MMRM on treaiment enalysis. *, p<0.05 versus placabo; #, p<0.05 versus duldgiuide 1.6 mg
Frias of &l mum:mmmgmm 016/80140-8736(18)32260-2
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P’ ! :
%CQRE Trial Design

17,160 with Type 2 DM
Established CV Disease (6974) or
Multiple Risk Factors (10186)

DAPAGLIFLOZIN DOUBLE BLIND

10 mg DA”‘Y All other DM Rx per treating MD
I

PLACEBO

LS RS e

DURATION
EVENT DRIVEN
21390 MACE

Follow-up visits
In Person Q 6 mo/ telephone Q 3 mo

Primary EPs
Safety: MACE (CVD/MI/Ischemic Stroke)
Dual Efficacy: CVD/HHF, MACE

Median follow up
4.2 years

HARVARD MIDICAL SCHOOL
TEACHING HOSPITAL
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CVD/HHF

4.9% vs 5.8% 8.8% vs 9.4%

HR 0.83 (0.73-0.95) HR 0.93 (0.84-1.03)

P(Superiority) 0.005 P(Noninferiority) <0.001
P(Supiority) 0.17

E
g
k]
2
4
£
3
-

Dapagliflozin

—  Placebo
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2) Secondary Endpoints

Q.E;C LARE
N
Renal Composite EP All-Cause Mortality

40%-, eGFR, ESRD, Renal or CV death

4.3% vs. 5.6% 6.2% vs 6.6%
HR 0.76 (0.67-0.87) HR Q.93 (0.82-1.04)
P<0.001 P 0&)

Dapagliflozin

Placebo

Congreso ADA 2019 Highlights
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D ‘ &
RectA2CVD/HHF by Presence of ASCVD
I

Treatment Placebo
CVD/HHF Events per Events per HR [95% CI]

- el T 1000 ptyrs 1000 pt-yrs

Atherosclerotic Cardiovascular Disease:

EMPA.REG OUTCOME 197 - - - 0.66[055,0.79)
CANVAS Program 21 - 0.77[065,092)
DECLARE-TIMI 58 199 < - —_ 083(0.71,098)
FE Model for ASCVD (P-value <0.0001) 0.76 [0.69, 0.84]

Multiple Risk Factor:
CANVAS Program 89 ) § - H 083058, 1.19)
DECLARE-TIMI 58 7 I 084067, 1.04)

FE Model for MRF (P-value = 0.0634) 0.84 [0.69, 1.01]

Test for Subgroup Differences p=0.41

0.50 075
Hazard Rato

BRICHMAM MEALTH

B SRSy, O RN ‘
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CREDENCE Primary Outcome:
ESKD, Doubling of Serum Creatinine, or Renal or CV Death

25
| Hazard ratio, 0.70 (95% cI, 0.59-0.82) 340 participants

20 -“

15 -

245 participants

- Placebo
—— Canagliflozin

L
o
o
S’
sl
=
o
-
(T
c
=
<
=
3
0
el
=
n

K-
=
=)
H-
o
a

12 18 24 30 36 42
Months since randomization

No. at risk
Placebo 2132 2047 1725 1129
Canagliflozin 2145 2081 1786 1211

CREDENCE
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Daniel Drucker

CREDENCE Summary of Key Renal and CV
~ Outcomes

Hazard ratio
(95% CI) P value

Primary composite outcome : 0.70 (0.59-0.82) 0.00001
Doubling of ser\.‘ creatinine 0.60 (0.48-0.76) <0.001
ESKD ; 0.68 (0.54-0.86) 0.002

eGFR <15 mL/min/1.73 m? .5 0.60 (0.45-0.80) 2
Dialysis initiated or kidney transplantation 0.74 (0.55-1.00) -
Renal death « 0.39(0.08-2.03) -
CV death 0.78 (0.61-1.00)  0.0502
CV death or hospitalization for heart failure —— 0.69 (0.57-0.83) <0.001
——

CV death, MI, or stroke 0.80 (0.67-0.95) 0.01

Hospitalization for heart failure —— 0.61 (0.47-0.80) <0.001
ESKD, doubling.c

Beneficis renals de Canagliflozina

CREDENCE
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CREDENCE Fracture

|
i
[
|
|

—— Placebo
— Canagliflozin

W

68 participants
————— 67 participants

—

1 T ] T

12 18 24 30
Months since randomization

~
=]
o

L
-
c
)
>
Q
[ =
[+
o
A
2
']
]
[ ~
1)

2
—
)
|
n
o

No. at risk
Placebo 2128 2061 1769 1178
Canagliflozin 2121 2074 1785 1225

' "3
includes all treated patients through the end of the trial. , 3

CREDENCE
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CREDENCE Lower Extremity Amputation

N
L]
J

— Placebo
—— Canagliflozin

N
o

A

[
0
L

70 participants
I — _— 63 participants

_—
(=]
o
S
e =)
=
v
=
1)
=
mQ
=
p=
3
0
et
=
o
2
o
i
|
m
o

12 18 24 30
Months since randomization

Includes all treated patients through the end of the trial.
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DECLARE TIMI 58
REWIND
CAROLINA
PIONEER 6
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DECLARE TIMI 58
REWIND
CAROLINA

PIONEER 6
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16th International Primary Care
Diabetes Europe Conference

The new challenges of Primary
Care in Diabetes management

17 & 18 APRIL 2020

BA =1 : "- ) 5 .
BARCELONA Gracies
p c | = @xaviercos

francescxaviercos@gmail.com
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