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Objectives

Updated CVOT discussion on GLP1RA and SGLT2I In
DM2, ASCVD, CKD and HF.

Evaluate the difference in these CVOT's for application in
clinical practice.

How CVOT's of these agents are positioned on SOC
recommendations from different diabetes amd CV
socileties.

Apply this information to commonly seen clinical
scenarios for the use of SGLT2I, GLP1 RA or even both of
them.



Complications of Diabetes
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Improvements in Rates of Cardiovascular Disease
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T2DM Still Confers Excess Risk of CVD Death

CV Death
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HF is One of the First Manifestations of
T2D-Related CV Disease

Cohort study of UK patients (N~1.9 million)
with T2D and incidence of CV disease

16.2%

% event as first CV event

PAD HF NFMI Ischemic stroke CV death



Diabetes Is the Leading Cause of Kidney Failure: US Data
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Impact of intensive therapy in diabetes
in major clinical trials

Alc Microvascular Mortality
Baseline Study End
Std Intensive

DCCT/EDIC 99 & 7 | | B | I o
UKPDS 9 —79 & 7 l l — | — |
ACCORD 8375 & 6.4 | - + 7

ADVANCE 7.5-7.0 & 6.4 l “ o
VADT 94 .85 & 6.9 l - |* i

r Initial Trial Long Term Follow-up



Diabetes Mellitus and Cardiovascular Disease:
The Perfect Storm

The NEW ENGLAN D S .
JOURNAL o MEDICINE

O bisphosphonates and ¢

ESTABLISHED IN 3812 JUNE 14, 2007 WIL. 3% WO, 24

Effect of Rosiglitazone on the Risk of Myocardial Infarction
and Death from Cardiovascular Causes

Steven B Nissen, M D, and Ksthy Waolsk:, M. P M

Table 4. Rates of Myocardial Infarction and Death from Cardiovascular Gases,

.
Study Rosightazone Group Control Group (5% CI) P Value .
no. of events ftotal ns. ()
Myocardial infarction
Smalltriaks combined 44/10,255 |0.43) 22/6105 [0.35) 145 (033-2.39 0.15

DREAM 15/2,635 10.57) 9/2614 (0.34) 1.65 (0.74-1.65) 0z

ADOPT 27/1,456 [1.85) 412845 (1.42) 133 (030-2.2]) on A\/A N D |
Oueral 143 (103-] 98 a0

oo ot A PERFECT STORM

Small trials combined 25/6,845 (0.36) /3980 [0.18) 140(1.17-49]) om
CREAM 12/2,635 |0.46) 10y26)4 (0.38) 120 (052-2.78) 067
ADOPFT 2/1,4% 10.14) 52895 (0.17) 08 (0.17-1.86) arn

Overal ) 64 (098-2.74) 0.05




CVOTs In T2D: evidentiary landscape*®

26 trials (21 completed), N=197,832

SAVOR-TIMI 53
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Spectrum of CV risk in target populations of key CVOTs
In patients with or without T2D’

VERTIS-CV!
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Of the extensive CVOT evidence so far, most data come from patients with

established CV disease and high-risk populations

Graph modified by the presenter based on data from Vijayakumar S et al. Circwiation 20181371060
See notes page for full list of references




CENTRAL ILLUSTRATION: Potential Direct Myocardial and Indirect +
Systemic Effects of SGLT2;
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Therapeutic effects on HF and CV outcomes in CVOTs
In patients with T2D

CV outcomes (MACE)

HF

outcomes - -
(Benefit) (Null)

+ - Empaglifiozin (EMPA-REG OUTCOME)! - Dapaglifiozin (DECLARE, DAPA-HF)®
(Benefit) = Canaglifiozin (CANVAS, CREDENCE)** - Ertugliflozin (VERTIS-CV)**%!

- Insulin glargine (ORIGIN)?

- Acarbose (ACE)'0
= Liraglutide (LEADER)* - Lixisenatide (ELIXA)"
+/- = SC semaglutide (SUSTAIN-6)*2 - Exenatide (EXSCEL)"
(Null) = Albiglutide (Harmony Outcomes)® - Alogliptin (EXAMINE)'3
= Dulaglutide (REWINDY)’ - Sitagliptin (TECOS)™

- Linagliptin (CARMELINA, CAROLINA)'=.18
- (Oral semaglutide (PIONEER-6)*17

- Pioglitazone (PROactive)'®
- Rosiglitazone (RECORD)™®
- Saxagliptin (SAVOR-TIMI 53)20

*Mot powered for ruling out HR 1.3 or for superiorty; *“exploratory analysis for HHF; tHHF or CV death
See notes page for abbreviations and full list of references
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CVOT In General
SGLT21 and GLP1RA



Impactful CVOTs of SGLT2 Inhibitors in T2DM

Quantity of Evidence

C}utcume -
S T v | con
/0 vaiue

EMPA-REG CVD, ML, Stroke (PEP) 086 (0.74,0.99)  0.038

OUTCOME CV death 062 (049 077)  0.0001 Yes Yes
CVD, MI, Stroke (PEP) 0.86 (0.75,097)  0.015 No No

CANVAS CVD. ML Stroke (+ eCVD)  0.82(0.72.095)  0.007 2 Maybe Yes
CVD (truncated) 096 (0.77.118) 095 No No
ACM (truncated) 0.90(0.76.1.07) 024 No No
CVD, ML, Stroke (co-PEP)  093(0.84,1.03) 017 No No
CV death. HHF (co-PEP)  083(0.73.095)  0.005 2 Maybe No

DECLARE-TIMI S8~/ joath 0.98(0.82 1.17)  0.851 No No
HHF 073 (061 088)  0.0007 Yes Yes
#1._CVD, ML, Stroke (PEP)  0.97 (0.85, 1.11) ns No
#2 CV death, HHF (SEP) 088 (0.75.1.03)  0.11 No

VERTIS-CV #3. CV death 092 (077.1.11) 039 No NA
#4. Renal composite 0.81 (0.63, 1.04) 0.08 No
HHF* 070 (0.54.090)  0.006" 2 Maybe

CANVAS: MACE in established CVD: 0.82 (0.72, 0.95); p=0.007; in MRF: 0.98 (0.74, 1.30); interaction P=0.18
DECLARE: HHF in established CVD: 0.78 (0.63, 0.97); in MRF: 0.64 (0.46, 0.88); interaction P=0.30
*exploratory; MRF = multiple risk factors, eCVD = established cardiovascular disease




CVOTs with SGLT2 inhibitors
Baseline characteristics

T Median Aqe Female, | Baseline Diabetes Established History {EgnG'.EEIinf
FU, y % HbA1c, % | duration, y CVD, % of HF, % '1?32

SUPARES o
E:g:::“ﬁ 10,142 24 63.3 358 8.2 13.5 65.6 14 4 201
$|Eﬁ|§gRE- 17,160 4.2 63.9 374 8.3 1.8 40.6 10.0 7.4
VERTIS-CV 8,246 3.0 64.4 30.0 8.2 13.0 100 23.7 219

High-risk cohort enrolled in VERTIS-CV very similar to EMPA-REG OUTCOME




Empagliflozin versus Ertugliflozin

(EMPA-REG OUTCOME, VERTIS-CV)

Variable

EMPA-REG OUTCOME
(99% CVD, 10% HF)

B S = R

Number
Follow-up (median, y)

Primary outcome

(3-point MACE)

CV death

Nonfatal Mi

Nonfatal stroke

4687 2333
3.1 3.1
490 282
37 4/1000FY 43.9/1000FY
HR 0.86, 0.74-0.99
P=0.04
172 137
12 4/1000PY 20.2/1000FY
HR 0.62, 0.49-0.77
213 121
16/1000PY 18.5/1000PY
HR 0.87, 0.70-1.09
150 60

11.2/1000PY 9.1/1000PY
HR 1.24, 0.92-1 67

VERTIS-CV
(100% CVD, 24% HF)
Placebo

2745

3.0 3.0

653 327

39/1000PY 40/1000PY
HR 0.97, 0.85-1.11
P=0.65
341 184

17 .6/1000PY™ 19.0/1000PY*
HR 0.92, 0.77-1.11

310 148
17.0/1000PY 16.0/1000PY
HR 1.04, 0.86-1.27
197 78
8.0/1000PY 8.0/1000PY

HR 1.00, 0.76-1.32

Similar placebo event rates confirming comparable risk across the trials



mpagliflozin versus Ertugliflozin
(EMPA-REG OUTCOME, VERTIS-CV)

VETEL[S

EMPA-REG OUTCOME
(99% CVD, 10% HF)

VERTIS-CV
(99.9% CVD, 24% HF)

Eri

Number

CV death or HHF
(total cohort)

CV death or HHF
(with h/o HF)

CV death or HHF
(without hfo HF)

H-F

Renal composite
(Cr x 2, RRT, renal death)

 Empa | Placsho
4687 2333
265 198
19.71000PY 30.1/1000PY
HR 0.66, 0.55-0.79
63.6/1000PY 85.5/1000PY
HR 0.72, 0.50-1.04
15.5/1000PY 24 .9/1000PY
HR 0.63, 0.51-0.78
126 95
9. 4/1000PY 14.5/1000PY

HR 0.65, 0.50-0.85

6.3/1000PY 11.5/1000PY
HR 0.54, 0.40-0.75

40.1/1000PY

2499 2745
444 230
23/1000PY 27M1000PY

HR 0.88, 0.73-1.03
47.1/1000PY
HR 0.85, 0.66-1.09

18.8/1000PY 20.6/1000PY
HR 0.91, 0.75-1.11
139 99
7.3/1000PY 10.5/1000PY
HR 0.70, 0.24-0.90
175 108
9 3/1000PY* 11.5/1000PY™

HR 0.81, 0.63-1.04

Lower incident CV death/HHF rate in VERTIS-CV despite >2-fold higher h/o HF




VERTIS-CV Deep Dive

Why did ertugliflozin not yield favorable CV and renal outcomes?

» Difference in receptor selectivity? Unlikely

Difference in cardiorenal-metabolic effects? No

[ ]

[ ]

Difference in trial population, design and endpoints? Unlikely

[ ]

Secular trends in secondary prevention (BP, lipids)? No

[ ]

Imbalance in cardioprotective therapies at baseline or during the trial? Unlikely

[ ]

Differences in ‘off-target’ effects? Unlikely, as HF/renal outcomes going in right direction

#

Random variation (“play of chance™)? Likely



SGLT2 inhibitors in T2DM and ASCVD/MRF: Class or
Drug-specific effect?

Empagliflozin Canagliflozin Dapagliflozin Ertugliflozin
SGLT2 : SGLT1 selectivity >2500 >250 >1200 >2000
Glycaemic efficacy [(glycated haemoglobin, %) 07T -0.88 -0.84 -0.8 to 1.2
Weight change, kg -2.5 -3.7 -2.9 -3.0
Systolic blood pressure fdiastolic blood pressure, 52116 4.711.8 5.1/-1.8 A0/
mmHg
IP-MACE & T - -
HHF e &l S b
CV death dd - - -
All-cause mortality e e ol - - -
Renal outcomes b L T ol 2
Risk of amputation - o - L &
Bone fractures - i - -
Diabetic ketoacidosis - - - L
Genitourinary infections ok o A oL ke )
Volume depletion iy o o i
Low-density lipoprotein- cholesterol iy b o P i
Hypoglycaemia - - - -
Acute kidney injury - - s ol W

Empagliflozin is the only SGLT2i with proven CV and all-cause mortality benefit
Dapaglifiozin is the only SGLT2i with proven benefit in hospitalization for heart failure

Canaglifiozin is the only SGLT2i with proven MACE and CKD risk reduction & increased amputation and fracture risk

Ertugliflozin has no unique attribute and has the least favorable benefit-risk profile c/w other agenis in the class
Simssnen sigsssnisiss R LA




Meta-analysis of MACE (GLP-1 RA CVOTs)

Zelniker et al. Circulation 2019:2022

Established Atherosclerotic Cardiovascular Disease

ELIXA 6068 805 406/3034 399/3034 18.5
LEADER 6775 1051 480/3403 571/3372 2386
SUSTAIN-86 2735 235 98/1353 137/1382 5.0
EXSCEL 10782 1508 722/5394 786/5388 35.2
HARMONY 9463 766 338/4731 42814732 17.6

Fixed Effects P-value < 0.001

1.02 [0.89, 1.17]
0.82[0.73, 0.93]
0.72 [0.55, 0.93]
0.90 [0.82, 1.00]

0.78 [0.68, 0.90]

0.87 (0.82, 0.92)

1.08 [0.84, 1.38]

»  1.00[0.41, 2.46]

0.99 [0.77, 1.28]

1.03 (0.87, 1.23)

Multiple Risk Factor
LEADER 2565 251 128/1265 123/1300 49.2
SUSTAIN-6 562 19 10/295 91267 3.8
EXSCEL 3970 236 117/1962 119/2008 47.0 l i
Fixed Effects P-value = 0.71 ———
| | | | |
0.40 0.50 1.00 1.50 2.00

Hazard Ratio



Trials Patients Events Events Events Weights HR [95% CI]
per 100 ptyrs per 100 ptyrs

GLP1-RA

ELIXA 6068 249 1.8 1.9 19.7 b = = 0.96[0.75, 1.23]
LEADER 9340 486 1.2 1.4 36.4 l—l——u 0.87[0.73, 1.05]
SUSTAIN-6 3297 113 1.8 16 8.8 | - : 1.11[0.77, 1.61]
EXSCEL 14752 450 0.9 1.0 35.0 I—I—-—+ 0.840.78, 1.13]
Fixed Effects for HHF (P-value=0.20) ---.- 0.93 [0.83, 1.04]
SGLT2i

EMPA-REG OUTCOME 7020 221 0.9 14 24.0 - = { 0.65[0.50, 0.85]
CANVAS Pragram 10142 243 0.6 0.8 256 : = | 0.67 [0.52, 0.87]
DECLARE-TIMI 58 17160 498 0.6 0.8 50.4 —— 0.73[0.61, 0.88]
Fixed Effects for HHF (P-value<0.001) i 0.69 [0.61, 0.79]

| | | |
0.50 1.00 1.50 2.00

Hazard Ratio

Meta-analysis of glucagon-like peptide 1 receptor agonist (GLP1-RA) and sodium-glucose
cotransporter-2 inhibitor (SGLT2i) trials on hospitalizationfor heart failure (HHF) stratified by drug class.



Treatment Placebo

Trials Patients Events /N N Weights HR [95% CI]
GLP1-RA

ELIXA 5286 375 203/2639 17212647 200 |—.——| 0.84 [0.68, 1.02]
LEADER 9340 605 268/4668 337/4672 322 —— 0.78 [0.67, 0.92]
SUSTAIN-6 3297 162 62/1648 100/1649 77 = - | 0.64 [0.46, 0.88]
EXSCEL 14752 773 366/6256 407/6222 40.1 l—-—i 0.88[0.76, 1.01]
Fixed Effects for GLP1-RA (P-value<0.001) e 0.82 [0.75, 0.89]
SGLTZ2i

EMPA-REG OUTCOME 6185 913 525/4124 388/2061 24.9 —— 0.61[0.53, 0.70]
CANVAS Program 10142 847 NA NA 250 —— 0.57 [0.50, 0.66]
DECLARE-TIMI 58 17160 1675 678/8582 997/8578 50.1 —— 0.66 [0.60, 0.73]
Fixed Effects for SGLT2i (P-value<0.001) e 0.62 [0.58, 0.67]

| I I | 1
040  0.50 1.00 1.50 2.00
Hazard Ratio

_Meta-analysis of GLP1-RA and SGLT2i trials on hospitalization for a broad kidney end point (stratified
by drug class).



Treatment Placebo

Trials Patients Events /N /N Weights HR [95% CI]
GLP1-RA

ELIXA 6063 76 35/3032 41/3031 9.5 C = 1 1.16 [0.74, 1.83]
LEADER 9340 184 87/4668 97/4672 23.4 : = : 0.89 [0.67, 1.19]
SUSTAIN-6 3297 32 18/1648 14/1649 4.0 = = =  1.28[0.64, 2.58]
EXSCEL 12914 519 246/6456 273/6458 63.1 -—I—H 0.88[0.74, 1.05]
Fixed Effects for GLP1-RA (P-value=0.24) ---- 0.92 [0.80, 1.06]
SGLT2i

EMPA-REG OUTCOME 6968 152 81/4645 71/2323 209 - = 4 0.54 [0.40, 0.75]
CANVAS Program 10142 249 NA NA 34.0 b = i 0.60 [0.47, 0.77]
DECLARE-TIMI 58 17160 365 127/8582 238/8578 451 0.53 [0.43, 0.66]
Fixed Effects for SGLT2i (P-value<0.001) ~e 0.55 [0.48, 0.64]

| I I I |
040 050 1.00 1.50 2.00

Hazard Ratio

Meta-analysis of GLP1-RA and SGLT?2i trials on a kidney outcome excluding macroalbuminuria stratified
by drug class



HF trials
SGLT2I predominate



Impactful CVOTs of SGLT2 Inhibitors in HF with reduced EF

Quantity of Evidence

Trial C}utcume Substantial | FDA-approved
HR (95% CI) evidence indication

CVD or worsening HF (PEP) 0.74 (0.65, 0.85) <0.001 Yes

CVD, HHF 0.75 (0.65, 0.85) <0.001 Yes

DAPA-HF, CcvD 0.82 (0.69, 0.98) 0.02* No

HFTEF (+ T2D) HHF 0.70 (0.59, 0.83)  <0.001 Yes

Renal composite 0.71 (0.44, 1.16) 017 No

ACM 0.83 (0.71, 0.97) 0.02* MNo

CVD or HHFE (PEP) 0.75 (0.65, 0.86) =0.001 Yes

EMPEROR- CcvD 0.92 (0.75, 1.12) ns MNo
e HHF (first event) 0.69 (059 081)  <0.001 Yes A

educed, Total HHF (first + recurrent event)  0.70 (0.58, 0.85)  <0.001 Yes

(+ T2D) Renal composite 052 (0.32,077) 0.026* No

ACM 092 (0.77,1.10) ns Mo

*exploratory due to hierarchical testing strategy

FDA label based on DAPA-HF: “. . _to reduce the nisk of cardiovascular death and hospitalization for heart failure in adults
with heart failure with reduced ejection fraction (NYHA Class lI-1V)”




Dapagliflozin vs Empagliflozin in HF with reduced E

(DAPA-HF vs EMPEROR-Reduced)
Characteristic

Dapagiitozin Empagifiozin

Number of participants 2373 2371 1663 1867
Mean * SD age, years 66.2+ 11.0 66.5+108 67.2+108 66.5+11.2
Females 964 (23.8%) 245 (23.0%) 437 (23.5%) 456 (24 .4%)
NYHA Class
| 1606 (67.7%) 1997 (67.4%) 1399 (75.1%) 1401 (75.0%)
1] 747 (31.9%) 791 (31.7%) 455 (24 .4%) 455 (24 .4%)
Iv 20 (0.8%) 23 (1.0%) 9 (0.9%) 11 (0.6%)
Mean LVEF (%), mean £ SD 31.2+6.7 309+69 27.7£6.0 27.2+6.1

NT-pro BNP, pg/ml, median (Q1-Q3) 1428 (B57-2655) 1446 (857-2641) 1887 (1077-3429) 1926 (1153-3525)
Medical history

Hospitalization for HF 1124 (47 .4%) 1127 (47.5%) of 7 (31.0%)" o74 (30.7%)" *< 1yr
Diabetes™* 1075 (45.3%) 1064 (44.9%) 927 (49.8%) 929 (49.8%) (27.3% in
Mean * SD eGFR, ml/min/1.73 m2*** 660+ 196 65.5+193 618217 62.2+21.5 DAPA-HF)
Heart failure medications
ACE inhibitor 1332 (56.1%) 1329 (56.1%) 867 (46.5%) 836 (44 .8%)
ARB 675 (28.4%) 632 (26.7%) 451 (24 2%) 457 (24.5%)
MRA 1696 (71.9%) 1674 (70.6%) 1306 (70.1%) 1355 (72.6%)
ARNI 250 (10.5%) 258 (10.9%) 340 (18.3%) 387 (20.7%)
Device therapy
ICD or CRT-D 622 (26.2%) 620 (26.1%) 278 (31.0%) 093 (31.8%)
CRT-D or CRT-P 190 (8.0%) 164 (6.9%) 220 (11.8%) 222 (11.9%)

Higher risk cohort enrolled in EMPEROR-Reduced c/w DAPA-HF

LA e EL AL EL P PR ELELELREEEEE T




Dapagliflozin vs Empagliflozin in HF with reduced EF

(DAPA-HF vs EMPEROR-Reduced)

DAPA-HF (56% Ischemic CMP)

EMPEROR-Reduced (52% Ilsch CMP)

Variable — Dapa | Pacsbo | Empa | Placebo

Number 2371 2373 1863 1867

Follow-up (median, y) 18.2m 18.2m 16m 16m
386 (16.3% 202 (21.2%

CV death/worsening HF 11_551 []ﬂF’:]J"J 15.6 f{mﬂﬂ;‘?’ NA NA

(PEF In DAPA-HF) HR 0.74, 0.65-0.85, P<0.001 NA

CV death/HHF 382 (16.1%) 495 (20.9%)
(PEP in EMPEROR- 11.4/100PY 15.3/1000PY
Reduced) HR 0.75, 0.65-0.85, P<0.001
227 (9.6%) 273 (11.5%)
CV death 6 5/100PY 7.9/100PY
HR 0.82, 0.69-0.98
231 (9.7%) 318 (13.4%)
HHF 6.9/100PY 9.8/100PY

HR 0.70, 0.58-0.93

361 (19.4%) 462 (24 7%)

15.8/100PY 21.0/1000PY
HR 0.75, 0.65-0.86, P<0.001
187 (10.0%) 202 (10.8%)
7.6/M00PY 8.1/1000FPY
HR 092, 0.75-1.12
246 (13.2%) 342 (18.3%)
10.7/100PY 156.5/1000PY

HR 0.69, 0.29-0.81

Enrichment strategy in EMPEROR-Reduced amplified HHF but not CV death

Ladadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadad il il rdadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadadodidididididididididididididididididididididddididddddddidddidddidddidiidds



Dapagliflozin vs Empagliflozin in HF with reduced E
(DAPA-HF vs EMPEROR-Reduced)

e DAPA-HF (56% Ischemic CMP) EMPEROR-Reduced (52% Isch CMP)
Number 2371 2373 1863 1867
276 (11.6%) 329 (13.9%) 249 (13.4%) 266 (14.2%)
All-cause mortality 7.9M100PY 9.5/100PY 10.1/100PY 10.7/100PY
HR 0.83, 0.71-097 HR 092, 077-110
28 (1.2%) 39 (1.6%) 30 (1.6%) 28 (3.1%)
Renal composite 0.8/100PY 1.2/100PY 1.6/100PY 3.1/100PY
HR 0.71, 0.44-1.16 HR 0.50, 0.32-0.77
Change in KCCQ, 8m/52w 6.1 (18.6) 3.3 (19.2) 5.8 (04) 4.1(0.4)
WR 1.18 (1.11-1.26), P<0.001 RD 1.70 (0.5-3.0)
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- |
Putative mechanisms underiylng SGLT2
Inhibitor-as soclated cardiovascular benefits

; 1. Improvement in ventncular loading conditions
s P TCytokinesand—\ through a reduction in preload (secondary to
: o :‘,u .

Left ventricle hypertre

natnuresis, osmobc diuresis) and afterosd
(reduction i blood pressure and mmprov ement m
vascular funchon) [7, 20, 21, 30-3E]

2. Improvement in cardiac metabolism and bioener-
getics [30, 40, 44, 45]

3. Myocardial NavH- exchange inhibition [456—48]

Impaired cardlaCﬂ 4. Reduction of necrosis and cardiac fibrosis [51.
g, metabolism / 52 m]

5. Alterabon in adipokines, cyiokine produciion and
epicardial adipose Bssue mass [55-57]
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BOHB y &) > Lipogenesis
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/ Histone Histone \
Deacetylases Acetytransferases N

Effects * Histone Hyperacetylatlon * Reduced Lipolysis
of BOHB ° Non-Histone Protein Hyperacetylation ¢ Lower Metabolic Rate
Signaling ° Gene Expression Changes * Reduced Sympathetic Tone
* Foxo3 Induction
* Resistance to Oxodative Stress




New Positive Data on HF outcomes on Sotagliflozin in non macroalbuminuric CKD
and recent worsening of HF (rEF and pEF) : SCORED and SOLOIST-WHF. Does
SGLT1 inhibition matters??

‘ ORIGINAL ARTICLE ‘ ORIGINAL ARTICLE ‘

Sotagliflozin in Patients with Diabetes Sotagliflozin in Patients with Diabetes

and Chronic Kidney Disease and Recent Worsening Heart Failure
Deepak L. Bhatt, M.D., M.P.H., Michael Szarek, Ph.D., Bertram Pitt, M.D,

Christopher P. Cannon, M.D., Lawrence A. Leiter, M.D., D.L. Bhatt, M. Szarek, P.G. Steg, C.P. Cannon, LA. Leiter, D.K. McGuire,
Darren K. McGuire, M.D., M_H.5c., Julia B. Lewis, M.D., Matthew C. Riddle, M.D., J.B. Lewis, M.C. Riddle, A.A. Voors, M. Metra, LH. Lund, M. Komajda,
Silvio E. Inzucchi, M.D., Mikhail M. Kosibored, M.D., David Z.1. Cherney, M.D., Ph.D., J.M. Testani, C.5. Wilcox, P. Ponikowski, R.D. Lopes, 5. Verma, P. Lapuerta,
Jamie P. Dwyer, M.D., Benjamin M. Scirica, M.D., M.P.H., Clifford J. Bailey, Ph.D., and B. Pitt for the SOLOIST-WHF Trial Investigators*

Rafael Diaz, M.D., Kausik K. Ray, M.D., Jacob A. Udell, M.D., M.P.H.,,
Renato D. Lopes, M.D., Ph.D., Pablo Lapuerta, M.D., and P. Gabriel Steg, M.D.,
for the SCORED Investigators™®

100+ Placebo
16— i
n Placeb.ol ) 50

12+

107 Sotagliflazin

Sotagliflozin

Events per 100 Patients
[=-]
|
Bvanits per 100 Patients
=
1

Hazard ratic, 067 (953 CI, 0.32-0.85)

4
Bl 10 Pa0.001
9 e Hazard ratio, 0.74 (95% Cl, 0.63—0.88) 0
L T T T T 1
0L P<0.001 0 3 & 9 12 15 1%
T T T T
0 [ 12 18 24 Months since Randomization
Months since Randomization Mo. at Risk
No. at Risk Placeba 614 524 416 305 195 100 5
. al Ris Sotaglifiozin 608 540 430 310 0 97 79
Placebo 5292 5160 3914 2061 441

Sotagliflozin 5292 5197 3965 2085 444



CKD trials
SGLT2I predominate



Impactful Cardiorenal Outcome Trials of SGLT2 Inhibitors
Key Quality Attributes

% with Missing P turelv st 4
: rematurely stoppe
eCVD/HF | data Y SIOPP
CREDENCE, 0.99 Yes
Diabetic CKD 00.4%/14.8%  Supenority DB 90% HR 0.80 (© '10;} (1%t interim analysis:
(N=4,401) o 405 out of 844 events)
Y

DAPA-CKD, 0.3% (Un |annZ interim
CKD (+ T2D) 37.4%/10.8%  Supenonty DB 90% HR 0.78 o 2 :
(N=4.304) (0.1%") analysis:

408 out of 681 events)

*Vital status

Key attributes of SGLT2 inhibitor CVOT design support the strength and quality of the data

except for premature truncation of both trials

S S S S S R R s s s s e



Impactful Cardiorenal Outcome Trials of SGLT2 Inhibitors

Key Baseline Data

No. of PEP
_ Events, | Age, | % % ”?I‘f'nfiﬁf PEP IR,
Planned/ y CVD DM HF 1.73m?2 placebo*
Accrued "
63 204

100 14.8 927 262 61.2/1000 PY

CREDENCE 4401 2.6 844/585

DAPA-CKD 4304 24 681/509 61.8 374 675 108 950 431 75.0/1000 PY

PEP in CREDENCE 1s ESRD, doubling of serum creatinine (eGFR decline =57%), CV or renal death
PEP in DAPA-CKD i1s ESRD, eGFR decline =50%, CV or renal death




Impactful Cardiorenal Outcome Trials of SGLTZ2 Inhibitors

Quantity of Evidence

Substantial | FDA-approved

HR (95% ClI) evidence indication

ESRD. Crx 2. CV or renal death

CREDENCE, (PEP) 070 (059, 082)  0.00001 Yes Yes
Diabetic ckp  CV death, HHF 069 (057, 083)  <0.001 Yes Yes
labetic HHF 0.61(047,080)  <0.001 Yes Yes
(N=4,401) CV death 0.78 (0.61, 1.00) 0.05 No No
ACM 0.83 (0.68, 1.02) ns* No No
ESRD. eGFR =50%. CV or renal
DAPACKD,  CoZLE) e e o
. : 29, 0. : ay
CKD(T2D)  (\p 0.81(058 112)  0.21° No .
(N=4,304) ACM 069 (053, 088)  0.004* No
Non-CV death 055(037,082)  0.002* No

*Not applicable due to hierarchical testing strategy

FDA label based on CREDENCE: “...fo reduce the risk of end-stage kidney disease, doubling of serum creatinine,
cardiovascular death, and hospitalization for heart failure in adults with type 2 diabetes mellitus and diabetic
nephropathy with albuminuria®

g a4 i da g fa At dd i i Sadafd st At S g fa S s Sk S S S g s s A S g S s S A e S g s S s g S s S g S e S g S s S s g s S s g S S o S S s g o o dd S S g S S S s S S
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ADA-EASD 2020 consensus report

Continue metformin unless contraindicated
Add an SGLT2 inhibitor or GLP-1 RA with proven CVD benefit

Consider independently of baseline HbA1cC

PREFERABLY
GLP-1 RA with proven SGLT2 inhibitor with evidence of reducing
CVD benefit® HF andior CKD ion in CVOTs,
if elG uate®
. - - i SGLT2 inhibitor not tolerated or
SGLT2 inhibitor with proven CVD benefit® B -
- ' contraindicated, or if eGFR less than i
if eGFR adequate® add GLP-1 RA with proven CVD

iPprven CVD beneftt nefers o alabs mdoabon of reducing CWD &venis; “Be awans that SGELT2 inhibiors vary by region and indvidusl agent wii regand o indicated v of
=EFR for InEation and condnesd use; “Empagificzn, canagifiozin, and dapsgifozn have shown neduchon in HE and reduction in CED progression In CWOTs. Caragifiozin has
primary reral cubcore data from CREDENMCE. Capagificrin has primary heart fallure pulcome dala from DAPA-HF, SCaution with GLF-1 RAin ESRD

A0S, American Diabefes Assodation; ASCYD, atheroscCienbc cardiovascular dsease CHD, chronic Edmey dssase; OVD, cardipvasiular dssase; OV0T, caniovasoular
outromes malk =55R, ssimaisd giormenuiar fiiration eis; EASD, Europ=an Assodation for the: Study of Diabeies; GLF-1 A, glucagon-ik= pepioe-1 reoepinr agonist HF, hear
faliure; SGLTZ, sodum—gucos: co-transporter 2

Buse J3, = al. Diabedmiopla 2 EI I 21225



A Type 2 DM - Drug naive patients B Type 2 DM - On metformin

ASCVD, or high / very high ASCVD, or high / very high

|E| CV risk (target organ damage IEI |E| CV risk (target organ damage E
or multiple risk factors) or multiple risk factors)®
Continue Metformi

If HbA,. above target If HbA,. above target If HbA,. above target If HbA,. above target
A Type 2 DM - Drug naive patients B Type 2 DM - On metformin
ASCVD, or high [ very high ASCVD, or high / very high
+ CV risk (target organ damage = + CV risk (target organ damage
or multiple risk factors)? or multiple risk factors)®
Continue Metformin
«5U ) L . ) L :
Continue with addition of other agents ‘ Continue with addition of other agents
as outlined above as outlined above

l | | l

@ ESC | IbeA..::lI:utargnt | | IbeAkablnwtargnt

E S . t Consider the addition of U OR Consider the addition of SU OR
I n | basal insulin: basal insulin:
;.I Copga | ocle V * Choose later generation SU with lower * Choose later generation SU with lower
risk of hypoglycaemia risk of hypoglycaemia
O ardaio Og‘f = Consider basal insulin with lower risk * Consider basal insulin with lower risk

of hypoglycaemia | of hypoglycaemia




Metformin First in DM2 with ASCVD, hHF or CKD ?7?7?

Major adverse cardiovascular events 014
Metformin

EMPA-REG OUTCOME 533 5193 — 0.92 (0.77-1.10)
CANVAS Program B56 7825 —r 0.91 (0.77-1.06)
DECLARE-TIMI 58 1197 14088 4 0.96 (0.85-1.07)
CREDENCE 245 2545 — 0.87 (0.68-1.12)
VERTIS-CV 721 6283 —- 0.92 (0.79-1.07)
Subtotsl (P=0.0%, F=0.95) O 0.93 (0.87-1.00)
No metformin

EMPA-REG OUTCOME 239 1827 — 0.72 (0.56-0.94)
CANVAS Frogram 365 2947 — 0.76 (0.61-0.94)
DECLARE-TIMI 58 362 3002 T 0.86 (0.70-1.05)
CREDENCE 240 1856 — 0.72 (0.55-0.92)
VERTIS-CV 50 1955 | el 1.3 (0.87-1.48)
Subtotal (P=51%, P=0.08) <> 0.82 (0.71-0.96)

Neuen,et al. SGLT2i with and without metformin: A meta-analysis of cardiovascular, kidney andmortality outcomes. Diabetes Obes
Metab October 2020;1-9. DOI: 10.1111/dom.14226



Metformin First in DM2 with ASCVD, hHF or CKD ?7?7?

0.48
EMPA-REG OUTCOME 296 5103 el 0.71 {0.57-0.90)
CANVAS Program 304 TH2S — 0.88 {0.72-1.08)
DECLARE-TIMI 58 B55 14068 il 0.81 (0.69-0.94)
CREDEMCE 29 2545 —_— 0.73 {0.56-0.95)
VERTIS-CV 485 6286 —— 0.84 {0.70-1.01)
DAPA-HF N/A 1020 . 0.67 {0.51-0.88)
Subtotal {P=0%. P=052) > 0.79 {0.73-0.86)
No metformin
EMPA-REG OUTCOME 167 1827 — 0.55 {0.40-0.74)
CANVAS Program 258 2347 —I—|— 0.64 {0.50-082)
DECLARE-TIMI 58 258 3082 —T— 0.88 {0.68-1.12)
CREDEMCE 243 1B56 —— 0.65 {0.49-0.85)
VERTIS-CV 209 1060 N 0.97 {0.73-1.30)
DAPA-HF N/A 1119 -t 081 {0.64-1.03)
Subtotal (P=57%, F=0.04] <= 0.74 (0.63-0.87)
1 1 | | I |
0.25 05 075 1 15 2
Favours SGELT2 inhibitor Favours placebo

Neuen,et al. SGLT2i with and without metformin: A meta-analysis of cardiovascular, kidney andmortality outcomes. Diabetes Obes
Metab October 2020;1-9. DOI: 10.1111/dom.14226



EXPERT CONSENSUS DECISION PATHWAY

2020 Expert Consensus Decision
Pathway on Novel Therapies for
Cardiovascular Risk Reduction in
Patients With Type 2 Diabetes

A Report of the American College of Cardiology Solution Set Oversight Committee

Endorsed by the American Diobetes Association

Wiriting Sandeep R. Das, MD, MPH, FACC, Co-Chair Rita R. Kalyani, MD, MHS
Committee Brendan M. Everett, MD, MPH, FACC, Co-Chair Mikhail Kosiborod, MD, FACC
Melissa Magwire, RN, MSN, CDE
Kim K. Birtcher, PuarmlDl, M5, CDE, AACC Pamela B. Morris, MD, FACC
Jenifer M. Brown, MD Joshua J. Neumiller, PrarmD, CDCES
James L. Januzzi, Jr, MD, FACC Laurence 5. Sperling, MD, FACC

Journal of the American College of Cardiology. 2020. pp. 1117-45.



Patient is 218 years old with T2D and has 21 of the fallowing:
ASCVD®, HF, DKDT, at high risk for ASCVD, ¥

Address concurrently.

- w

DOptimize guideline-directed Recommend starting SGLT2 inhibitar or
meadical therapy for prevention GLP-1RA with proven CV benefit
{lifestyle, blood pressure, lipids, depending on patient-specific factors

glucese, antiplatelet). and comorbidities.!

|

Drizcuss patient-clinician preferences

— and prioritias. —
L L b
Mo additianal action SLT2 inhibitor GLP-1RA selected
taken at this time. salected. '
| |

!

Reassess and consider
the additicn of the
alternative class, if

benefits outweigh risks,




L MO YLF , T,

DKD: Clinical diagnosis marked by reduced eGFR, albuminuria, or both

Ly dLIIIHFIrIbﬁ.IUT o T LN J

ASCVD: history of ACS including
MI or unstable angina, CHD with

or without revasc, other arterial
revasc, stroke, PAD

k 4

Address concurrently.

High Risk for ASCVD: end organ
damage (LVH, retinopathy),

multiple CV risk factors (age,
HTN, smoking, dyslipidemia,
obesity)

Optimize guideline-directed
medical therapy for prevention
(lifestyle, blood pressure, lipids,
glucose, antiplatelet).

GLP-1RA with proven CV benefit
depending on patient-specific factors
and comorbidities.!

and priorities. ™

l




ACC Suggested Approach to Starting

an SGLT2i

Pationt & 218 years old with 4
T20 and 21 of the following)

ASCYD®, MF, DKDT,

or » high risk for ASCVD?

Indications

* ASCVD

* High risk for ASCVD
* Heart failure

* DKD

eGFR 2 30 mi/min/1.73m2

Recommended SGLT2i

* Canagliflozin 100 mg

* Dapaglifiozin 10 mg

* Empaglifiozin 10 mg

* No need to for dose titration

“Consider further therapies for CV
risk reduction as indicated.”

; Do not start an SGLIZ
Is the patient pregrant | Yes
or braast fooding? Inhibitor ino sefety

dats available),

No 1

i the patient's «GFR | Yes
<30 sl /i1 737

luo

-t-l"t« 2 discussion incorparating ﬁulom-dmun } No | Do ot mant
preferences and priorities [see Table 6L 4005 ————e| on SGITZ
the patient with to mtiste an SGLTZ inhibitor? wwhibitor.

[ vos

(" initiate an SGLT2 hibitor with proven
ASCVD, HF, or DKD benefit,

* Canagiflozin, dapaghfiazin, or
enpagiflazin & appropriate.

*» Sae Table 2 for dosing and cautions,

* No dose titration is required.

. 3t other antihypurghcemic
= #wlu H mugy..

)

'

Monitor rasponse 10 therapy
Isce Soction 5.4 and Table 71
and consider furthor therapies
for CV risk reduction, 2

Indicated.!




ACC Suggested Approach to
Starting a GLP-1RA

Indications
= ASCVD
* High risk for ASCVD

Recommended GLP-1RA

*  Dulaglutide

* |Liraglutide

*  Semaglutide [SC only)

* Start at the lowest dose and
follow labelling instructions

“Consider further therapies for CV
risk reduction as indicated.”

l

ASCWD* ar at high risk for ASCVYDT

Patient is 218 years old with T20 and 21 of the following:

[ ks the patient pragnant of braast feeding?

Mo

Consider starting a GLP.TRA with prowen
ASCVD benefit (see Tables 4 and 51.Y

|

Alter a discuaiion inéerparating patiant-clinisan
preferences and priorities (see Table 8], does
patient wizh ta initiste a GLP-1RAY

l'l"-tt

i Initiata a GLP-1R& with prossan ASCYD Benafit. A

& Duilaghaticle, liraghlutide, ar injestabla
apmiglulide is spprapriste.

# S Takile 4 for dosing and coautions,

= Sxart at lowest dose snd follow labelll
Instructions for dose thration to minem
side effects.

# feljust ather aribypargheamic tharagpies,
il PR sary.

L

F

-,

bionltor response to therapy fsee Section 5.5

ond Takle 8] and cansider further therapses Far
CV risk reduction, as indicated

Yaig Do it skart 8 GLP-IRA
[ne sadaty data availakba).

Me | Do netstart
3 GLP-1E&,



5

How do we help clinicians and patients choose?

Patient or provider preference

MACE Prevention

HF Prevention

Weight Loss

Renal Disease

Mode of administration

Considerations that may prompt
the use of the alternative class

+++
+++
+

+++

Oral

= Severely reduced renal function

* History of prior amputation

* History of recurrent genital
fungal infection

* History of DKA

* History of fracture

* Considering pregnancy or is
breast feeding

Dias =R, Everstt BM, et al. ACD BODP 1A0C 3030, pp. 111743, dhoi: mﬂiﬁﬂ]jﬂlﬂlﬂ.m

+++
v’
+++

+

Subcutaneous (semaglutide PO not
yet recommended)

* Persistent nausea

* History of gastroparesis

* Active gallbladder disease

*  History of MEN2 or medullary
thyroid CA

* History of proliferative
retinopathy

* (Considering pregnancy or is
breastfeeding




SGLIT21 or

GLP1-RA?

ASCVD: either class

Heart failure: SGLT2i

Diabetic kidney disease: SGLT2i have
clear benefit. GLP-1RA benefit more

modest/ftrials ongoing




Areas of Controversy

* What if your patient has ASCVD risk factors, but not established
ASCVD? Is there evidence to support use of SGLT2i or GLP-1RA for
cardiovascular event reduction?




Do SGLT2i prevent MACE in patients without established
ASCVD?

Patients Everits  Events per weight HEt HIR [95% C1)
1000 patient-years (%)

Trestrnent (nfM) Plaoebe (/M) Treatment  Placebs
Fatients with atherosclerotic cardiovascular disease
EMFPA-REG DUTCOME 4687 7020 233%FO20 Frrs 3rd 43.9 G- — Q-85 (0-74-0-99)
CAMVASL Pragram 3750/a650 2900/8656 796 141 413 324 —a— i0-32 {0-72-0-95)
DECLARE-TIMISE FATAIGET4 Is00/6974 1020 36E 41.0 3812 — 090 (0-79-1-02)
Fixed effects model for atherosclerotic cardiovascular disease (p=0-0007) -l -84 (0-£0-0.93)
Patients with multiple risk factors

CAMVAS Program 203903436 144773486 15 153 098 (0 F4-1-30)
DECLARE-TIMI 58 1080186 0740136 516 134 0 (- 36120
Fixed effects model for multiple risk facters (p=0-98) HR 1.00 (0.87-1.16)

ox5  oho 100 250
+— —
Favgars treatmaent Faveurs placebe

VERTIS CV: RCT of ertugliflozin in patients with T2D and established ASCVD: 3-point MACE: HR 0.97, 95% C10.85-1.11



Do GLP-1RA prevent MACE in patients without clinical ASCVD?

Trial Established Proportion with HR [95% (1) P-value for
Cardiovascular ASCVD at baseline interaction
Disease

LEADER 0.83 (0.74-0.93)
Mo 1.20 (0.86-1.67)
SUSTAIN-G Semaglutide SC  Yes 83% 0.72 (0.55-0.83) 049
Mo 1.00 {0.41-2.46)
REWIND Dulaglutide Yes 31% 0.87 (0.74-1.02) 057
Mo 0.87 (0.74-1.02)
Kristensen All GLP-1RA trials  Yes N/A 0.86 (0.79-0.84) 022

Meta-analysis Mo 0.95 (0.83-1.08)



MACE Aisk Reduction Prevention of HE HF Hospitalization in

Il % T wrrmike _' ] T
T20M - Eyoemikc Cantr = oia s el HE Patsanl<

Trials ; 2 . & ;
needed® Trials nieeded Trials needed Trials needed®
MR M,
Potential
bBenafit
N A M,
Potential
benefit *
A M,
Potential
Mixed results benefit®
HiA
Trials Trials
M needed neadad
[ erway ]




Quote from Dr. R. DeFronzo as the “Wizard in Diabetes Care”

MIRROR, MIRROR
ON THE WALL
WHO IS THE

BEST OF THEM
ALL?




Statins are better for preventing recurrent Mi
in patients with prior Ml

Antihypertensive drugs are better for preventing
recurrent stroke in patients with prior stroke




SGLT2 Inhibitors GLP-1-RA
.

Stroke

M -@
CV Death - @
HHF @

Renal Outcome —@—

e ——
04 06 08 10 1.2 06 08 1.0 1.2

Hazard Ratio (95% ClI)




SGLT2 Inhibitors GLP-1-RA

_‘
CV Death -‘ —i
Renal Outcome —‘—

04 06 0.8 1.0 1.2 06 0.8
Hazard Ratio (95% CI)




SGLT2 Inhibitors

Stroke

_‘.
_‘_

CV Death

_‘.
Renal Outcome —‘- q

04 06 08 10 1.2 06 0.8
Hazard Ratio (95% CI)




SGLT2 Inhibitors GLP-1-RA
Stroke -‘—
*

_‘.
J s
_‘.

CV Death -

HHF > 4
Renal Outcome —‘— q

04 06 08 10 1.2 06 0.8

Hazard Ratio (95% CI)



SGLT2 Inhibitors GLP-1-RA

Stroke

_‘
CV Death -

HHF @
Renal Outcome —‘—
ﬁ —) _1

04 06 08 10 1.2 06 038

_‘.
s
_‘.

Hazard Ratio (95% CI)



Case 1

* 66-year-old DM2 and rEFHF woman with with coronary stent placement 6 months
ago.

* No symptoms of ischemia. No hx of M, stroke or TIA. + leg edema. Hx of PAD with
claudication symptoms.

e 2D echo: EF 35%

* On atorvastatin 80 mg, ezetimibe 10 mg, valsartan/sacubitril 97/103 mg BID,
carvedilol 25 mg bid, spironolactone 25 mg QD, aspirin 81 mg, ticagrelor 90 mg bid,
metformin 500 mg BID, linagliptin 5 mg and pantoprazole.

* Follows a heart-healthy dietary pattern, no smoking.
* PE unremarkable. BP 134/82 mm Hg, BMI 26

* GFR 38 mL/min, K 4.2, CO, 23, Na 141, Cl 105, FBS 115, A1C 6.5%, UACR 120 mg/g
creatinine, NTproBNP 1000 pg/mL. TC 132 mg/dL, TG 210 mg/dL, LDL-C 67 mg/dlL,
HDL-C 37 mg/dL, nonHDL-C 95 mg/dL. * LDL calculated by Martin Hopkin’s equation



Case 1
EF 35%, GFR 38 mL/min, A1C 6.5%, NTproBNP 1000

pg/mL
On SOC therapy for ASCVD and rEFHF

D/C DPP4i and start SGLT2i with proven CV and HF
benefits:

Empa ??
Dapa??
Cana??



Case 1
EF 35%, GFR 38 mL/min, A1C 6.5%, NTproBNP 1000 pg/mL

On SOC therapy for ASCVD and rEFHF
D/C DPP4i and start SGLT2i with proven CV and HF benefits:

Empa ?? Good option, FDA approved to decrease CV death. Studied
for hHF prevention (EMPEROR-REDUCED).

Dapa?? Good option, FDA approved to decrease hHF and CV death.

Cana?? An option and FDA approved to decrease MACE in DM2 with
ASCVD but hx of PAD with claudication based on increased risk of
amputations in CANVAS. FDA approved to decrease of hHF, renal

endpoints and MACE in patients with UACR > 300 mg/qgCreat (not
this patient).



Case 2

* 55 vy/o male with 11 years history of HTN, dyslipidemia, CKD, ASCVD and CHF stage 3.
Non diabetic

* CABG 5 years ago.

* PE: BP 135/80 mmHg, Unremarkable except for bilateral +3 pitting edema, no clinical
evidence of PVD.

* FBS 82 mg/dL, GFR 35 ml/hr, LDL 68 mg/dL, HDL 38 mg/dL, TG 160 mg/dL, TC 138
mg/dL, nonHDL 100 mg/dL, ACR 12 mg/g creat, CBC and elytes WNL's

e Last 2D Echo: EF 32%. No evidence of valvular disease.

e Rx: ASA 81mg, rosuvastatin 40 mg daily, sacubitril/valsartan 97/103 mg bid,
furosemide 20 mg bid, spironolactone 25 mg daily, carvedilol 25 mg bid.

Will you add an SGLT2i even if patient is a non diabetic??

YES (EMPEROR-REDUCED and DAPA-HF)

67



DAPA-HF: Results in T2DM and Non-DM Patients

Primary endpoint

Dapagliflozin Placebo

(n=2373) (n=2371)
All patients 386/2373 502/2371 ——
Type 2 diabetes at baseline*
Yes 215/1075 271/1064 —
No 171/1298 231/1307  —y—
1 1 1
0.5 0.8 1.0 1.25

Dapagliflozin Better
-+

HR
(95% Ci)

0.74 (0.65, 0.85)

0.75 (0.63, 0.90)
0.73 (0.60, 0.88)

Placebo Better

-

Advent Hé::lth



ARNI/no ARNI post hoc subgroup:
Primary endpoint

Dapagliflozin  Placebo
(n=2373) (n=2371)

All patients 386/2373 502/2371

Angiotensin Receptor
Neprilysin Inhibitor (ARNI)

Yes 41/250 56/258
No 345/2123 446/2113

0.5

| pE p—

0.8 1.0 1.25

HR
(95% Cl)

0.74 (0.65, 0.85)

0.75 (0.50, 1.13)
0.74 (0.65, 0.86)

Dapagliflozin Better Placebo Better
< >




Case 3

* 61 y/o female with DM2 for 18 years, CKD, HTN and dyslipidemia.

* Rx: metformin 1000 mg bid, glimepiride 2 mg and glargine 35 units at
bedtime with self adjustment in insulin dose based on SMBG, telmisartan
80 mg QD, amlodipine 5mg QD, atorvastatin 20 mg QD and ASA 81 mg
QD.

* A1C 9.2 %, has increased 1.5% in the last 6 months, FBS 112 mg/dL, GFR
32 ml/min, e’lytes WNL'’s, LDL and nonHDL below thresholds, ACR 105
mg/g creatinine. Due to edema and symptoms suggestive of CHF 2D echo
done 6 months ago with normal results and EF 78%.

Which are your recommendations??

Based on high A1C and DM2 w/o eASCVD the best option is dulaglutide
based on REWIND



®

REWIND

Baseline Characteristics

All Participants  Dulaglutide  Placebo

N=9901 N=4949 N=4952
Age (years) 66.2 66.2 66.2
Females (%) 46.4 46.6 46.1
White (%) 75.7 75.9 75.6
Current Tobacco (%) 14.2 14.0 14.4
Prior CV Disease (%) 31.5 31.5 31.4
Prior Ml or Ischemic Stroke (%) 20.6 20.8 20.3
Prior Hypertension (%) 93.2 93.0 93.3
Prior Heart Failure (%) 8.6 8.5 8.7

History of M, ischemic stroke, unstable angina with ECG changes, myocardial ischemia on
imaging or stress test, or revascularization (coronary, carotid or peripheral)




. . e
Dulaglutide’s Effect on the CV Composite S
Primary Outcome: 1st Occurrence of Nonfatal Ml, Nonfatal Stroke, CV Death R‘E\/\/H\I‘D

Dulaglutide CV Outcomes Trial

0.18 7
= Placebo
wem===_ Dulaglutide
0.15 T
HR 0.88 (95% CI 0.79, 0.99)
, o2- P =0.026
%
2
w 0.09 T
=
E
=
O
0.06
0.03
0 T 1 T T T 1
0 1 2 3 4 <] <]
Times since randomization (years)
Mo. at Risk
Placebo 4952 4791 4625 4437 4275 3575 742
Dulaglutide 4949 4815 4670 4521 4369 3686 741



GLP-1RA & CV Prevention: Role Hyperglycaemia Correction

R = 0058, p<0.05

1.2

1.0+

MACE

MACEHR

0.5+

CV death

G, cardiomiciier, HEA e, gycated Pearmagiobdt, HR, hamand reto, BAGE, majer adeers O svants) Bl mycoardal lancan

0.5+
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R = 0038, p=0.05
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&
0.5
0.5
0.4 oE 0.8
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R = 054, p<0.001

HARMONY |{Exsca |

LEEDER Stroke
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g

0.4 o6 0.8
Ho#Ac Difference | Intervention vs. Flaceba)

[.

‘IELI:':A] | POMEER 6

0.4 o6 0.8
Ho#& A c Cifference | Intervention vs. Placeba)

Caruso |, et al. Metabolism 2020;109:154272



Case 4: “AN OUTLIER”
I Maria M. 54-year old female with 16-year history of T2D

(54-year old Latino female \
* Seen in clinic for T2D management; No complaints
* PMH: T2D x 16 yrs, obesity, dyslipidemia, HTN, sleep apnea, postmenopausal

* Social History: Seamstress, married with 2 grown children, non-smoker,
\drinks 1-2 glasses of wine per week J
\

(Meds: metformin 1,000 mg BID, dapagliflozin 10 mg QD, lisinopril 40 mg QD,
HCTZ 25 mg QD, atorvastatin 40 mg QD, ASA 81 mg QD

* BP 146/89 mmHg; BMI 34 kg/m?; Otherwise normal exam

(FPG 210 mg/dL; point-of-care HbA,_ 9.4% )




Case 4: “AN OUTLIER”

I Maria: Initial lab work-up

KNormaI renal function (eGFR 86 mL/min/1.73 m?)
* Normal thyroid function

* LDL-C 109 mg/dL; HDL-C 35 mg/dL; triglycerides 260 mg/dL

* Albumin 3.6 g/dL (3.5-5.5 g/dL)

\'Platelet count 154 x 10° pL (140 - 400 x 103 pL)

~\

* ALT 32 U/L (6-41 U/L), AST 45 U/L (9-34 U/L), T. bili 0.88 mg/dL (0.1-1.1 mg/dL)

/




Case 4: “AN OUTLIER”

Relationship between Fatty Liver, NAFLD, NAFL, and NASH

Steatosis with P
inflammation and
hepatocyte injury .

(ballooning) +- Risk of

Absence lobular fibrosis cirrhosis

alcohol

Steatosis but
no inflammation,
ballooning or fibrosis

Budd & Cusi, American Joumnal of Medicine, 2020



Case 4: “AN OUTLIER”

I Maria: NAFLD Fibrosis Score and Fib-4 Index

https://www.mdcalc.com/nafld-non-alcoholic-fatty-liver-disease-fibrosis-score

Age, years ' | <-1.455 FO-F2
AST -1.455 to 0.676 Indeterminate
ALT >0.676 F3-F4 y

Platelet count, cells x 10°

BMI i Maria’s NFS and Fib-2 index:
Albumin, g/L

Impaired fasting glucose/DM?

NFS = 2.8 (>0.675; “Correlated Fibrosis Severity: F3-F4")
Fib-4 index = 2.8 (“indeterminate; further investigation needed”)

https://www.mdcalc.com/fibrosis-4-fib-4-index-liver-fibrosis

Age (vears) X AST Level (U/L) FIB-4 Cutoff Value?

54 45 <1.45 FO-F2 <1.3 “safe”

FIB-4 = =

nnemlc;u‘;x ao’/u: X / ALT ;u;'-) : 1.45t03.25 Indeterminate >267 ”hlgh riskn

>3.25 F3-F4




Case 4: “AN OUTLIER”
I Maria: FibroScan

FibroScan - —.L‘f.‘f,’ll.




Case 4: “AN OUTLIER”

Polling Question #3

What is the next therapy for Maria for her liver disease
now?

A. Diet and exercise

B. Pioglitazone 30 mg daily

C. Vitamin E 800 IU daily

D. Glargine insulin 20 units SQ daily
E.

) GLP-1 agonist therapy



Case 4: “AN OUTLIER”

UF FLo®RID:

Pioglitazone profile: pros and cons in diabetes

— Liver:

Benefits of pioglitazone

« Resolution of NASH in ~ 30 to 40% (placebo-subtracted)
+ Prevention of fibrosis progression
— Extra-hepatic
« Reversal of IR, systemic inflammation, ectopic fat deposition and lipotoxicity
« Improved lipid panel (lower TG; higher HDL-C)

« Prevention of type 2 DM and durable metabolic effects in diabetes (ACT NOW,
NEJM 2011)

- Reduction of cardiovascular disease

.

=

=

PROACTIVE (Lancet 2006)

CHICAGO (JAMA 2007)

PERISCOPE (JAMA 2008)

IRIS Study (NEJM 2016; Circulation 2017; JAMA 2019)

Khan, Bril, Cusi and Newsome, Hepatology 2019



Case 4: “AN OUTLIER”

ORIGINAL ARTICLE

A Placebo-Controlled Trial of Subcutaneous
Semaglutide in Nonalcoholic Steatohepatitis

P.N. Newsome, K. Buchholtz, K. Cusi, M. Linder, T. Okanoue, V. Ratziu,
A). Sanyal, A.-5. Sejling, and 5.A. Harrison, for the NN9931-4296 Investigators®



Case 4: “AN OUTLIER”

A Resolution of NASH with No Worsening of Liver Fibrosis
{primary end point)

Odds ratia, 3.36 [35% CI, 1.29-8.86)
| |
Odds ratio, 2.71 (95% Cl, 1.06—7 56)
| |
Odds ratio, 6.87

[#5% C1, 2.60-17 63)
P 0001

Percentage of Patients
I A A

I I
54

40

17

Placebo
0.1 mg 0.2 mg 0.4 mg (M=55)
(N=57) [N=-58) {(N-56)

Semagiutide, Semaglutide, Semaglutide,

B Improvement in Liver Fibrosis Stage with No Worsening of NASH
{confirmatory secondary end point)
Odds ratia, 1.96 [95% CI, 0.86—4.51)
| |
Odds ratic, 1.00 (395% C1, 0.43-2.32)

10— I |
- Odds ratic, 1.42
[95% C1, 0.62-3.28)
# 50— P=0.48
LS ' !
! 0
49
} 50—
= 44
ﬂ 30—
&
20—
10—
0

Semagiutide, Semaglutide, Semaplutide,  Placebo
0.1 mg 0.2 mg 0.4 mg [N-53)
(N=57) (N=58] (N=56)




Case 5

Clinical Case HbA1c
Giacomo, bus driver, age 58 years 8.9%
« T2DM for 12 years FPG

= Carotid plaque w/ 60% stenosis A

(9.2-11.4 mmol/L) 166-205 mag/dL
« SOB on mild exercise

PPG

Antihyperglycaemic therapy -
(11.7-13.0 mmol/L) 212-234 mg/dL

Metformin 1000 mg BID
Sitagliptin 50 mg BID

HDL cholesterol

Concomitant medications

= 48 mg/dL
Ramipril 5 mg QD
Atorvastatin 10 mg QD LDL cholesterol
A . Triglycerides !
. 172 gL
34 .5 kg/m?
~ACR Weight: 112 kg eGFR

" 325 malg Patient profie provided by KCP 62 mUmin/1.73 m2



Case 5

Inadequate glucose control (HbA1c 8.9%, fasting and postprandial
hyperglycemia) = correct w/o hypoglycemia

CV nsk = achieve appropriate lipid, blood pressure targets
Carotid atherosclerosis = manage CVD/risk of stroke
shortness of breath (HF?) = prevent HF outcomes

Obesity = reduce body weight
Reduced eGFR with macroalbuminuria (G2, A3) = improve eGRF, ACR



Case 5

SGLT2 Inhibitor

4

+ Insulin

1) Glucagon

performance

|/

'T"Gl'p:nﬁuﬁa — JrEIucutuxicity

T Natriuresis 'L

+» Insulin resistance
X Weight loss E.'

+ Blood pressurs + Hyperglycaemia

+ Heart preload

GLP-1 RA

{

T Insulin - * GLP-1R

J.-Elungun signalling
+ B-cell survival & / s h TR .

Weight loss

Expected benefits of combination

Further + HbAlc with no hypoglycaemia
Further weight loss

% Glucagon and HGP

+ DKA risk

+ B-cell preservation

Further + CVD outcomes

Further + nephropathy outcomes



Case 5

COMBINATION THERAPY WITH GLP-1 RA PLUS
SLGT2i: ADDITIVE CARDIOVASCULAR BENEFIT?

%% () ctucose
1

Weight Loss Glycemic Control

-




Case 5

Giacomo’s Issues

« |Inadequate glucose control (HbATc 8.9%, fasting and postprandial
hyperalycemia) — avoid hypoglycemia

= Shortness of breath (HF)

- Obesity —

« Reduced eGFR with macroalbuminuna (G2, A3)



Case 5

Clinical Case - 4 months later HbA1c
Giacomo, bus driver, age 58 years 7.8%
» Family history of T2DM, HT, obesity FPG

» T2DM for 12 years
« Carotid plague w/ 60% stenosis

Antihyperglycaemic therapy

Metformin 1000 mg BID
Empaglifiozin 5 mg BID
Dulaglutide 1.5 mg OW

Concomitant medications

Ramipnil 10 mg QD
Atorvastatin 40 mg QD

Blood pressure
133/82 mmHg

*
(7.0-8.6 mmol/L) 126—-155 mg/dL

PPG
-~
(7.9-9.7 mmol/L) 142—174 mg/dL

HDL cholesterol
s
51 mag/dL

LDL cholesterol
59 mg/dL

Height: 180 cm

Triglycerides
s
142 mag/dL

32.0 kg/m? Sy
= ACR Welght. 104 kg eGFR

@
255 mcg/min Pationt prafile proddad by HCP 61 mL/min/1.73 m?
AER, albumin excretion rate; BID, twice daily; EMI, body mass index; eGFR, estimated giomeruar fitration rate; FPG, fasting plasma ghucose; HbANC, giycated haemogiobin:




Conclussions

* CV, renal and HF outcome trials with GLP1RA and SGLT2i has changed T2D
management.

* Individualization based on patients baseline characteristics, complications,
life expectancy, comorbidities and treatment safety, is the key for the best
therapeutic option for each patient.

* Depending of which risk is greater for the patient: stroke, MI, HF or CKD will
guide the best option between SGLT2i and GLP1RA’s based on published and
ongoing trials.

* The HF and renal outcome benefits now extends to the non diabetic
population (DAPA-HF, EMPEROR-REDUCED and DAPA-CKD).

* High risk status as NAFLD is a target with these agents, specially promising
results with GLP1RA's.

* Future research is needed to evaluate outcomes with the combination of
SGLT2i and GLP1RA’s, although cost is an issue in clinical practice.



Mark Twain G\Q&f

Good judgment comes from
experience. And where does
experience come from?

Experience comes from bad
judgment.

AZ QUOTES




