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OBJECTIVES

e Review SGLT2 clinical trial results.

* Discuss the ADA 2020 diabetic clinical guidelines
and AACE 2020 clinical guidelines, European
Society of Cardiology and European Association for
the Study of Diabetes: New Guidelines 2019

* To give an opinion when Metformin or SGLT2
inhibitors could be the first drug for the treatment
of diabetes type 2 mellitus



Cardiovascular benefits of Metformin:

Lessons from the UKPDS: positive legacy
effect of early metformin therapy in patients
with type 2 diabetes

UKPDS Trial
Intervention
1977-1997

| Diabetes-related deaths (42%)

GLINT
2015-2022

UKPDS POST-
Trial Monitoring
1977-2007

| Dsabetes-related deaths (-30%)
| All-cause mortaity (-27%)

| All-cause mortaity (-36%)

| Myocardial mtarchon (-39%) | Myocardial ntarchon (-33%)

CV complications reduced CV complications reduced
and survival increased and survival increase

versus other therapies maintained
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EMPA-REG OUTCOME®
Trial design

Screening I;ildt?:;::: Empagliflozin 10 mg

(n=11531) e (n=2345)

Empagliflozin 25 mg
(n=2342)

- Study medication was given in addition to standard of care.,

- The trial was to continue until > 691 patients experienced an
adjudicated primary outcome event.
* Key inclusion criteria:
— Adults with type 2 diabetes and established CVD
— BMI £45 kg/m?; HbA1c 7-10%; e GFR =30 mL/min/1.73m? (MDRD)
CV, cardiovascular; BMI, body mass index; eGFR, estimated glomerular filration rate;

% *%
MDRD, Modification of Diet in Renal Disease. i 7 EMPA-REG

Zinman B et al. N Engl J Med 2015 [Epub ahead of print], * e o” PR



EMPA-REG OUTCOME:
Trial Design

A Primary Outcome
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Renal Outcomes with Empagliflozin

EMPA-REG RENAL

(N=7020)

Incident or Worsening
Nephropathy

Hazard ratio, 0.61 (95% Cl, 0.53-0.70)
P<0.001
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Empaglifiozin

12 18 24 30 36 42 48
Month

No. at Risk
Empagliflozin 4124 3994 3848 3669 3171 2279 1887 1219 290
Placebo 2061 1946 1836 1703 1433 1016 833 521 106

Post-hoc Renal
Composite Outcome*

Hazard ratio, 0.54 (95% Cl, 0.40-0.75)
P<0.001

Placebo

Empagliflozin

T T 1
36 42 48

T T T
18 24 30 36

Month

4645 4500 4377 4241 3729 2715 2280 1496
2323 2229 2146 2047 1771 1289 1079 680

*Doubling of SCr + eGFR <45 mL/min/1.73 m?, initiation of renal replacement therapy, or death from renal disease.

Cl, confidence interval; eGFR, estimated glomerular filtration rate; SCr, serum creatinine.

Wanner C, et al. N Engl J Med. 2016;375:323-334.



CANVAS: Study design

Aim Compound-specific
To determine CV risk associated with canagliflozin

Main inclusion criteria’

1. Patients with T2D

2. Age = 30 years with history of symptomatic atherosclerotic vascular disease
or = 50 years with 2 or more risk factors for CVD

Stable dose of background antihyperglycaemic agents

administered for 8 weeks prior to screening
In addition to usual care for T2D, patients randomised 1:1:1 to

N = 43652; expected duration of follow-up 6-7 years

Canaglifiozin (100 mg)

Primary endpoint: time to first occurrence of':
« (CV-related death * Non-fatal Ml
« Non-fatal stroke

Back
1. Neal et al. Am Heart J 2013:166:217-223.e11. 2. NCT01032629.

T2D | iovines




Primary MACE Outcome

CV Death, Nonfatal Myocardial Infarction or Nonfatal Stroke

- 20 1 Hazard ratio 0.86 (95% CI, 0.75-0.97)
2 18 4 P <0.0001 for noninferiority
~ p = 0.0158 for superiority
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No. of patients Years since randomization
Placebo 4347 4153 2942 1240 1187 1120
Canagliflozin = 5795 5566 4343 2555 2460 2363
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CANVAS Outcome Trial Design

A Hospitalization for Heart Failure
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DECLARE Trial DeSign @
17,160 with Type 2 DM

Established CV Disease (6974) or
Multiple Risk Factors (10186)

RANDOMIZE 1:1
DAPAGLIFLOZIN DOUBLE BLIND
10m g DAILY All other DM Rx per treating MD

PLACEBO

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

DURATION
EVENT DRIVEN
21390 MACE

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

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

Median follow up
4.2 years

THACTHING HOBTITA Wiviott SD, Raz|...Sabatine MA, AHJ 2018
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DPAHADASSAH UEDICAL (185

Outcome Trial Design
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| 7

Study Design CREDENCE

Key inclusion criteria Key exclusion criteria
» >30 years of age + Other kidney diseases, dialysis, or kidney
» T2DM and HbA1lc 6.5% to transplant
12.0% « Dual ACEi and ARB; direct renin inhibitor;
» eGFR 30 to 90 mL/min/1.73 MRA
m= Serum K+ >5.5 mmol/L

« UACR 300 to 5000 mg/g
» Stable max tolerated labelled
dose of
ACEi or ARB for =24 weeks

CV events within 12 weeks of screening
NYHA class |V heart failure
Diabetic ketoacidosis or T1DM

L] - L] -

Canagliflozin 100 mg

2-week placebo
run-in

Double-
blind
randomizati

Placebo

then every 13 weeks (alternating
phone/F2F)

Participants continued treatment if eGFR was <30 mL/min/1.73 m?2
until chronic dialysis was initiated or kidney transplant occurred.

on
(1:1)



Primary Outcome:
ESKD, Doubling of Serum Creatinine, or Renal or CV Death

Participants with an event

= (%0)

o
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N
N
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Hazard ratio, 0.70 (95% CI, 0.59-0.82)
P = 0.00001

N
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340
participants

245
participants

Placebo
Canagliflozin

0 6 12 18 24 30 36
Months since randomization
No. at risk

Placebo 2199 2178 2132 2047 1725 1129 621
Canagliflozin 2202 2181 2145 2081 1786 1211 646

42

170
196
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CV Death or Hospitalization for Heart Failure

25 -

S 20 Hazard ratio, 0.69 (95% CI, 0.57-0.83)
‘g’ P <0.001
>
o 15 - 253 participants
[}
= 179 participant
% 10- participants
g
= e Placebo
g 5 —_— Canagliflozin
=
(1]
o Q- . . . . . . .

0 6 12 18 24 30 36 42

Months since randomization
No. at risk
Placebo 2199 2165 2123 2044 1736 1147 638 170

Canagliflozin 2202 2171 2132 2077 1789 1226 668 199



DAPA-HF Design

4,744 patients 20 countries

Enrolment
|

|
|
Inclusion: [
* NYHA class II-IV I
 LVEF <40% I
« NT-proBNP 2600 pg/ml* |
Exclusion:

 eGFR <30 ml/min/1.73 m?

Randomization

Event-driven

N=2371

\N:2373

2844 Primary endpoints
Composite of:

* CV death

* HF hospitalization

« Urgent HF visit

Placebo

Dapagliflozin
10 mg once daily

 SBP <95 mmHg
* type 1 diabetes |

|
Visit 1 Visit 2

Day -14 Day 0

" - ¥, q,
7 (4 (4
| I I

I »

Visit 3 Visit 4 Visit 5 Visit 6 etc.

Day 14 Day 60 Day 120 Every 120 days

*>400 pg/ml if HF hospitalization within €12 months; =900 pg/ml if atrial fibrillation/flutter



@ DAPAHF Outcome Trial Design
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Cumulative Percentage (%)
10

Number at Risk
Dapagliflozin
Placebo

Primary composite outcome
CV Death/HF hospitalization/Urgent HF visit

Diabetes
1 HR 0.75 (0.63,0.90)

Placebo

——t

Dapagliflozin
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P interaction 0.80

No Diabetes
1 HR 0.73 (0.60,0.88)
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Months since Randomization
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1307 1253 1214 1176 1101 848 627 340 121



= VERTIS

eValuation of ERTugliflozin efflcacy and Safety

Presented during American Diabetes Association (ADA) Virtual 80" Scientific Sessions
June 16,2020

Multicentre, randomised, double-blind, placebo-controlled. event-driven tnal
Key inclusion criteria. T2DM. A1C 53-91 mmolmol (7.0%~10.5%), age 240 years;

established atherosclerotic vascular disease in the coronary, cerebral, or pernpheral artenes

Randomisation

= = B

Primary endpoint (non-inferiority):

» MACE (CV death, nonfatal Mi, nonfatal stroke) for non-infenority.
Secondary endpoints (superiority}):

« CV death/heart failure hospitalisation.

* CV death.

+ Renal composite (renal death, dialysisftransplant, doubling of serum creatinine).



Primary outcome: MACE’
CV death, nonfatal M|, or nonfatal stroke

209 11.9% (ertugliflozin) vs 11.9% (placebo)

HR,0.97 (95.6%Cl, 0.85, 1.11)
P<0.001 for non-inferiority

-
(@]
|

Ertugliflozin

(&)}
!

Patients with event (%)
o

O | | [ | | |
No. at ek 0 6 12 24 36 48 60
Placebo 2745 2663 2580 2180 Month 1027 769 134
All Ertugliflozin 5493 5346 5203 4448 2216 1690 272

*Full analysis set included all randomized patients whoreceived at least one dose of study medication (N=5493 for ertugliflozin and N=2745 for placebo).
Only confirmed MACE events occurring up to 365 days after the last confirmed dose of study medication were included in the primary analysis.
Cl, confidence interval; CV, cardiovascular; HR, hazard ratio; MACE, major adverse cardiovascular events; Ml, myocardial infarction.

#VERTIS CV

41



HHF’

S 2.5% (ertugliflozin) vs 3.6% (placebo)
HR,0.70 (95% CI, 0.54, 0.90)
& 4 P=0.006
1=
o Placebo
=
@) 3
s
3
2 2
c
Q
IS _
o 14 Ertugliflozin
0 - T T T T T T
0 6 12 24 36 48 60
No. atrisk Month
Placebo 2747 2701 2635 2534 1361 1119 219
All Ertugliflozin 5499 5396 5297 5119 2766 2286 402
;kr}l:;;:igg—t;;—rt;?l:gEfrl?g:\3:;1&2;%?;l;gfs‘ailr)z?-don’ized patients with no upper limit on the ascertainment window for the superiority outcomes % VERTIS CV

Cl, confidence interval; HHF, hospitalization for heart failure; HR, hazard ratio.
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Renal composite
Renal death, dialysis/transplant, or doubling of serum creatinine

10 4
HR, 0.81 (95.8%Cl, 0.63, 1.04)
P=0.08

< 8 4 Placebo | Ertugliflozin

e n (%) n (%)

g Renal composite 108 (3.9) 175(3.2)

> 64 Renal death 0(0.0) 0(0.0) Placebo
Renal replacement
% therapy 3(0.1) 7(0.1)
PR Doublingofserum 45 3y 16g(3.1)

= creatinine

Q0

L 9. Ertuglifiozin

O - T T T T T T
) 0 6 12 24 36 48 60
No. atrisk Month
Placebo 2747 2703 2643 2543 1371 1116 215

All Ertuglifiozin 5499 5394 5299 5110 2756 2271 406
“Intention-to-treat analysis set that included all randomized patients w ith no upper limit on the ascertainment w indow for the superiority outcomes
(N=5499 for ertugliflozin and N=2747 for placebo). »%\/E R_|% CV

Cl (95.68%) for the alpha-protected tests w as adjusted at the final analysis to account for the interim analysis as per the protocol.
Cl, confidence interval; HR, hazard ratio.

49



CV death’

15.0 4 I
6.2% (ertugliflozin) vs 6.7% (placebo)
195 HR, 0.92 (95.8%Cl,0.77,1.11)
<1294 P=039
)
10.0 4
=
> Placebo
= 75
3
2
& 50-
g
25 | Ertugliflozin
0.0 - T T T T T T
0 6 12 24 36 48 60
No. atrisk Month
Placebo 2747 2724 2684 2612 1423 1186 227
All Ertugliflozin 5499 5436 5374 5245 2866 2409 438
'ih}lfgl;i‘;lg-tfo—treal %rlléilysws Sc?tb}:hgt?r;.f-ldw\ all lr)::]ne:lurrized patients with no upper limit on the ascertainment window for the superiority outcomes . -~
E)\ (95.8%?;:::#2 alpig—:rl::tecled testgr\faasc:?djujs;led at the final analysis to account for the interim analysis as per the protocol. ®VERTIS CV

Cl, confidence interval; CV, cardiovascular; HR, hazard ratio.
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EMPEROR-Reduced Trial

Top-line results of the EMPEROR-Reduced trial
released today show that treatment with 10

mg empagliflozin, added to standard care,
significantly reduced the risk for cardiovascular (CV)
death or heart failure hospitalization in patients with

heart failure with reduced ejection fraction (HFrEF),
with and without diabetes.

Positive Top-line Results for Another SGLT2 Inhibitor in HF
Medscape July 30, 2020.


https://clinicaltrials.gov/ct2/show/NCT03057977
https://reference.medscape.com/drug/jardiance-empagliflozin-999907
https://emedicine.medscape.com/article/163062-overview

EMPEROR-Preserved: Empagliflozin Outcome Trial in

Patients With Chronic HFpEF

4126

Placebo

patients

. :‘\.\ y. with chronik b .".\ ¢

1:1
Double-blind

Empaglifiozin 10 mg

All other HF medications per treating physician

Screening Estimated completion:
June 2020

Primary endpoint:

Time to first event of;: CV

Secondary endpoints:

Occurrence of adudicated hMF

death OR hospitalization
for MF

Change from baseling in eGFR

Time 1o occurrence of sustained reduction
in eGFR
Time to occurrence of all-cause mort

Timetoonsetof 720

Change from baseline in KCCQ

ClinicalTrials.gov. NCTO3057951.



TABLE 3 Selected Ongoing SGLT2i Trials

Anticipated Anticipated
NCT Number Trial Title Trial Acronym Enrollment Completion Drug
Cardiovascular outcomes trials
NCT03982381 SGLT2 Inhibitor or Metformin as Standard Treatment of Early SMARTEST 4,300 September 20, 2024 Dapagliflozin
Stage Type 2 Diabetes
MCT03315143 Effect of Sotagliflozin on Cardiovascular and Renal Events in SCORED 10,500 March 2022 Sotagliflozin
Patients With Type 2 Diabetes and Moderate Renal
Impairment Who Are at Cardiovascular Risk
Heart failure trials
MCT03619213 Dapagliflozin Evaluation to Improve the Lives of Patients DELIVER 4700 June 22, 2021 Dapagliflozin
With Preserved Ejection Fraction Heart Failure
NCTO3057951 Empagliflozin Outcome Trial in Patients With Chronic EMPEROR- 5250 Movember 9, 2020 Empagliflozin
Heart Failure With Preserved Ejection Fraction Preserved
NCTO3057977 Empagliflozin Outcome Trial in Patients With Chronic EMPEROR-Reduced 3,600 July 20, 2020
Heart Failure With Reduced Ejection Fraction
MCT03521934 Effect of Sotagliflozin on Cardiovascular Events in Patients SOLOIST-WHF 4,000 January 2021 Sotagliflozin
With Type 2 Diabetes Post Worsening Heart Failure
Chronic kidney disease trials
NCTO3036150 A Study to Evaluate the Effect of Dapagliflozin on Renal DAPA-CKD 4,000 November 27, 2020 Dapagliflozin
Outcomes and Cardiovascular Mortality in Patients With
Chronic Kidney Disease
MNCTO3594110 The Study of Heart and Kidney Protection With Empagliflozin EMPA-KIDNEY 5,000 June 30, 2022 Empagliflozin

NCT = national clinical trial; SGLT2i = sodium glucose cotransporter 2 inhibitor.
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GLYCEMIC CONTROL ALGORITHM
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A Type 2 DM - Drug naive patients B Type 2 DM - On metformin
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OPINION

* |n patients with a recent diagnosis of diabetes without a
history of CAD, heart failure or kidney disease, the therapy of
chloice as monotherapy should be metformin if the patient
tolerates it.

* If the patient is in metformin and develops heart failure and/or
kidney disease the second therapy of choice should be SGLT?2.

* In naive patients who debut with heart failure and/or kidney
disea%__e tge monotherapy of choice should be SGLT? if patient
can afford it.

* If the patient is diabetic and develops heart failure and/or
kidney disease, no matter the value of glycosylated A1C, SGLT2
should be added if is not contraindicated.

e SGLT2 Probably will emerge as a new alternative for
cardiorenal syndrome.



POST-TEST

In patient with diabetic type 2 with ASCVD or high risk for ASCVD .
when HF or CKD predominate according to ADA 2020 the second
prefer drug of choice is:

a) Thiazolidine

b) DPP4
c) SGLT2
d) GLP-1

2. Which diabetic guideline recommends as first line treatment the
use of SGLT2 instead of Metformin in drug-naive patient with type
2 diabetes, with establish cardiovascular disease:
a) ADA Guidelines 2020
b) AACE Guidelines 2020
c) European Association Study of Diabetes Guidelines 2019
d) None of the above



