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Objectives

* Historical basis of CV and kidney outcomes trials of diabetes medications

* Brief DPP4 trials summary

* Datafor SGLT-2i in type 2 diabetes with ASCVD/high ASCVD risk; chronic
kidney disease (CKD); heart failure (HF)

 Datafor GLP-1RA in type 2 diabetes with ASCVD/high ASCVD risk

* Relevant changes to clinical care guidelines

ASCVD = atheroscleroticcardiovascular disease
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Rationale for CVOT

FDA NEWS RELEASE
Media Tnnuiries:
FOR IMMEDIATE RELEASE Karen Riley, 201-706-1€74
Dacembear 17, 2008 Consumer Ingquiries:
000 INTO FDA

FDA Announces New Hecommendations on Evaluating Cardiovascular Risk m Drugs Intended to

Treat Type 2 Diabetes

The U.S. Food and Drug Admmnistrabion recommanded tocay that manufacturers developing naw druge and biologics for type 2
dishetes povitde svidew s that the therapy will nobt increase the sk of such cardovascudar events as a haart attack. The
rccommendation 15 part of 3 now gudarce for ndustry that apphes to all dabotes drugs curmrently urder dovelkcpment,

“We nead to better understand the satety of new antdisbetc drugs. Theretore, companies chould corduct a mora thorocugh
examiraticn of their drugs' cardiovascular risks during the product's development stage,” said Mary Parks, M.D., director, Division of
Mctabolism and Endocrinclogy Products, Center For Drug Evauabion anc Resaarch (CDER), FDA. "FDA 'z gudance outiincs the

g-ju—'[ LV S TELLNTIEN .In—ll N1 ri oL n =i A0 ASSESSITIE l.a

“...sponsors should demonstrate that the therapy
willnot result in an unacceptable increase in cardiovascular risk.”

http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/2008/ucm116994 .htm
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http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/2008/ucm116994.htm

CVOTs

REWIND VERTIS-CV
Dulagiutide (GLP-1ra) Ertughifiozin (SGLT2i)
N=0,622 N=8,000

LEADER CANVAS PIONEER 6 CAROLINA EMPEROR-Preserved EMPA-Kidney
Liraglutide (GLP-1ra) Canaghifiozia (SGLT21) Semaghutide PO (GLP-1ra) Linagtiptin (DPP-41) Empagiifiozin (SGLT2I) Empaglifiozin (SGLT2i)
N=9 340 N=10,142 N=3 1786 N=§ 103 N=4 126 N=5 000

AleCardio EMPA-REG Outcome SUSTAIN-6 EXSCEL HARMONY-Outcomes CARMELINA EMPEROR-Roduced SCORED
Aleglitazar (PPARS) Empaglifiozin (SGLTZ) Somuglutide SC (GLP-1ra) Exenatide (GLP-1ra) Albliglutide (GLP-1ra) Linagliptin (DPP-4) Empaglifiozin (SGLT2) Sotaglifiozin (SGLT2i)
N=7,226 N=7.020 N=3,297 N=14,752 N=9.574 N=7,003 N=2,850 N=10,500

22 AR R x

2018 2019

SAVOR-TIMI-53 ELIXA FREEDOM-CVO DECLARE-TIMI 58 Dapa-CKD SOLOIST-WHF DELIVER
Saxagliptin (DPP-4I) Lixisenatide (GLP-1ra) ITCA 650 (GLP-1ra) Dapaglifiozin (SGLT2Y) Dapaglifiozin (SGLT2i) Sotaglifiozin (SGLT2i Dapagiifiozin
N=16482 N=6,068 N=4,156 N=17.276 N=4,000 N=4,000 N=4,700

TECOS OMNEON CREDENCE
B completed Sitaghiptin (DPP-4i) Omarigliptin (DPP-4i) Canaglifiozin (SGLT21)
npleled N=14,671 N=4 202 N=4 401
B oreliminary
. terminated TOSCAJT DAPA-HF
Ploglitazone (PPARa) Dapaglifiozin {SGLT21)
B on-going and anticipated completion N=3,371 N=4,500

Sharma A et al. Circulation Volume 141, Issue 10, 10 March 2020; Pages 843-862
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DPP-4 inhibitors



DPP-4 inhibitors: Glucose-lowering Effects

DPP-4 enzyme
inactivates GLP-1
DPP-4
inhibitors
block the )
DPP-4 Stimulates
enzyme insulin
FOas —/ secretion
\b —p» GLP-1
\Suppresses
Small glucagon
intestine secretion

MeierJJ et al. Nat Rev Endocrinol. 2012
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DPP-4 inhibitors

Generic Trade Name CV OutcomesTrial Results Available
saxagliptin Onglyza SAVOR-TIMI 53 2013

alogliptin Nesina EXAMINE 2013

sitagliptin Januvia TECOS 2015

linagliptin Tradjenta CARMELINA 2018

CAROLINA 2019

Sharma A et al. Circulation Volume 141, Issue 10, 10 March 2020; Pages 843-862
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DPP-4 inhibitors: primary MACE outcome

DPP-4
Primary inhibitor ALEELT
0 0 .
CV outcome HR (95% Cl) HR (95% Cl) p-value
Patients with event (%)
SAVOR-TIMI 531
o 7.3 7.2 1.00 (0.89, 1.12) —@— 0.99
(saxagliptin)
EXAMINE2
o 11.3 11.8 0.96 (n/a, 1.16) o— 0.32
(alogliptin)
TECOS3
. o 11.4 11.6 0.98 (0.89, 1.08) @ 0.65
(sitagliptin)
CARMELINA?
. . 12.4 12.1 1.02 (0.89, 1.17) —— 0.74
(linagliptin)
MACE = major adverse cardiovascular events 0.5< 1 =7

Favors DPP-4 inhibitor Favors placebo

COORDINATE-Diabetes {V}

1. Scirica B etal. N EnglJ Med 2013; 369:1317-1326 2. White WB et al. N EnglJ Med 2013; 369:1327-1335 3. Green JB etal. N
Engl J Med 2015: 373:232-242 4. Rosenstock J et al. JAMA. 2019:321(1):69-79.



DPP-4 inhibitors: hospitalization for HF

DPP-4
Hospitalization inhibitor Placebo
for HF HR (95% Cl) HR (95% ClI) p-value
Patients with event (%)
SAVOR-TIMI 531
o 3.5 2.8 1.27 (1.07, 1.51) —@— 0.007
(saxagliptin)
EXAMINE?2
o 3.1 2.9 1.19 (0.89, 1.59) ' ® ' 0.24
(alogliptin)
TECOS3
. 3.1 3.1 1.00 (0.83, 1.20) ® 0.98
(sitagliptin)
CARMELINA?
_ . 6.0 6.5 0.90 (0.74, 1.08) —@—— 0.2635
(linagliptin)
0.5 « 1 > 2

Favors DPP-4 inhibitor Favors placebo

COORDINATE-Diabetes fvi

1. Scirica B etal. N EnglJ Med 2013; 369:1317-1326 2. White WB et al. N EnglJ Med 2013; 369:1327-1335 3. Green JB etal. N
Engl J Med 2015: 373:232-242 4. Rosenstock J et al. JAMA. 2019:321(1):69-79.



DPP-4 inhibitors

DPP-4 inhibitors do not have an indication to reduce risk of MACE
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SGLT-2 inhibitors



SGLT-2 inhibitors: Glucose-lowering Effects

SGLT2 inhibitors
suppress the action of
Glucose SGLT2

09 Lostin
» urine
O Increase ¢
urinary
glucose
excretion

e o o o g

©  Reduce glucose
reabsorption

Wright EM et al. Physiol Rev 2011
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SGLT-2 inhibitors: CVOTs in patients with T2DM

and high ASCVD Risk

Generic Trade Name Outcomes Trial Cohort Studied
empagliflozin Jardiance EMPA-REG T2DM with ASCVD
el T2DM with ASCVD or
canagliflozin Invokana CANVAS high ASCVD risk
el : T2DM with ASCVD or
dapagliflozin Farxiga DECLARE-TIMI high ASCVD risk
ertugliflozin Steglatro VERTIS-CV T2DM with ASCVD

*SGLT1/2 inhibitor, not commercially available in the US

1. ZinmanB et al. N EnglJ Med 2015; 373:2117-2128 2. Neal B et al. N EnglJ Med 2017; 377:644-657 3. Raz | et al. Diabetes Obes Metab. 2018 May;20(5):1102-1110

4. Cannon C et al. Am HeartJ 2018;206:11-23 _ \
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SGLT-2i CVOTs in T2DM with High ASCVD Risk:
Baseline Characteristics

canagliflozin dapagliflozin ertugliflozin

empagliflozin
Median Follow-Up Time

3.1 2.4 4.2
(yrs)
Trial participants (n) 7020 10142 17160 8238
Mean age (yrs) 63.1 63.3 63.9 64.4
Established ASCVD 7020 (100%) 6656 (66%) 6974 (41%) 8236 (99.9%)
Established heart failure 706 (10.1%) 1461 (14.4%) 1724 (10.0%) 1900 (23.1%)
eGFR <60 ml/min/1.73 1819 (25.9%) 2039 (20.1%) 1265 (7.4%) 1807 (21.9%)

3I\.J

1. ZinmanB etal. N EnglJ Med 2015; 373:2117-2128 2. Neal B etal. N EnglJ Med 2017; 377:644-657 3. Raz | et al. Diabetes Obes Metab. 2018 May;20(5):1102-1110

4. Cannon C etal. Am HeartJ 2018;206:11-23
=
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SGLT-2i CVOTs in T2DM with High ASCVD Risk:

MACE and HHF meta-analysis

Sludy
MACE

EMPA-REG OUTCOME

CANVAS

DECLARE-TIMISS

CREDENCE
VERTIS-CV

Fxed ellect model
Random effects model

Expenmental

Evenls Time

490 14529.70
535 20862.00
756 36044 40
217 572520
653 16497.00

Heterogeneity’ i° = 24%, ¢ = 0.0014, p = 0.26

HIF

EMPA-REG OUTCOME

CANVAS

DECLARE-TIMISS

CREDENGE
VERTIS-CV

Fixed effect model
Random effecls mode!

126 14529.70
114 20862.00
212 36044 .40
B9 5§725.20
139 16497.00

Hoterogonalty: I* = 0%, ©* = 0, p = 0.82

Conlrol
Evenls Time

282 723230
466 1564020
803 36027580
269 571740
327 82241.00

G5 7232.30
134 15649.20
286 36027 .50
141 5717 40

98 8241.00

¢¢i+|1‘|’

e
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T
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IRR 85%Cl

0.86 [0.75; 1.00]
0.86 [0.75: 0.08]
004 [0.85: 104]
0.81 [0.67; 0.96]
1.00 [0.87; 1.14]
0.91 [0.85, 0.08]
0.60 [0.84; 0.97]

0.6€ [0.51; 0.86]
0.64 [0.50: 0.82]
0.74 [0.62: 0.88)
0.63 [0.48: 0 82
0,70 [0.54; 0.91]
0,69 [0.62; 0.76]
0.69 [0.62; 0.76]
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SGLT-2i CVOTs in T2DM with High ASCVD Risk:

Clinical End-Stage Kidney Disease meta-analysis

Experimental Control

Study Events Time Events Time IRR  95% ClI
EMPA-REG OUTCOME 13 14529.70 14 7232.30 * 0.46 [0.22; 0.98]
CANVAS 8 20862.00 13 15649.20 - 0.46 [0.19; 1.11]
DECLARE-TIMISS 11 36044.40 27 36027.60 0.41 [0.20; 0.82]
CREDENCE 78 572520 105 5717.40 — 0.74 [0.55; 0.99]
VERTIS-CV 27 16497 .00 14 BZ241.00 . 0.96 [0.51; 1.84]
Fixed effect model - 0.67 [0.563; 0.84]
Random effects model - 0.64 [0.47; 0.86]
Heterogeneity: I° = 24%, = = 0.0285, p = 0.26 | | | |

— P COORDINATE-Diabetes @»

Marilly E et al. Diabetologia (2022) 65:2000-2010 A
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SGLT-2 inhibitors: Outcomes Trials

in patients with CKD or HF

Generic Trade Name Outcomes Trial Cohort Studied

empagliflozin Jardiance EMPEROR-Reduced HF with reduced EF
EMPEROR-Preserved HF with preserved EF
EMPA-Kidney CKD

canagliflozin Invokana CREDENCE T2DM with CKD

dapagliflozin Farxiga DAPA-HF HF with reduced EF
DELIVER HF and LVEF > 40%
DAPA-CKD CKD

sotagliflozin* n/a SOLOIST-WHF ;ismjl?z(l:iicnegr HE
SCORED T2DM with CKD

*SGLT1/2 inhibitor, not commercially available in the US
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Effect of SGLT2i on Kidney Disease Outcomes

KIDNEY DISEASE PROGRESSION ACUTE KIDNEY INJURY
Average  Events/participants Rate per 1000 L Events/participants Rate per 1000 L.
baseline eGFR patient years Relative risk patient years Relative risk
(mUmIn/1.73m")  sciai Placebo SGLTZiPlacebo (95% Cl)  sGLTZi  Placebo SGLT2iPlacebo (35% CI)
Diabetes
DECLARE-TIMI 58 a5 56/8582  102/8578 16 30 —— 0.55{0.39,0.76)  125/8574  175/8560 35 48 —- 0.69 (0.55, 0.87)
CAMNVAS Program v 37I5T95 4474347 18 29 —— 0.58 (0.38, 0.50) 2715795 34347 18 25 —-—— 0.66 (0.39, 1.11)
YERTIS CV 76 49/5499 24T 26 34 ——— 076(0.49,1.19) 4215493 2212745 25 27 ——-—_} 0.95(0.57, 1.59)
EMPA-REG OUTCOME 74 51/4645 4712323 40 76 — . 0.51 {0.35, 0.76) 45/4687 32333 25 62 —B— | 0.41(027,0.63)
DAPA-HF 63 181075 24/1064 12 16 —-—I—— 0.73{0.39, 1.34) 911075 921064 56 58 + 0.98(0.72,1.32)
EMPEROR-REDUCED 61 13927 23/929 13 24 ] 0.52 {0.26, 1.03) 261927 33/929 21 27 —i—— 0.77 (046, 1.28)
EMPEROR-PRESERVED 60 381466 441472 15 18 ——— 0.82(0.53,1.27) 601466 8411472 20 28 —.—'— 0.69 (0.50, 0.897)
DELIVER 60 33NsTe Irnar2 9.5 11 ——— 0.87 (0.54, 1.39) 591578 52MET2 17 15 -—H 1.13 (0.78, 1.63)
CREDENCE 5 15372202 23072199 27 41 —.— 0.64 (0.52, 0.79) 86/2200 9872197 17 20 —h—— 0.85(064,1.13)
SOLOIST-WHF 50 NAMNA MNAMA 250605 27E1 ] 59 0.94 (0.55, 1.59)
SCORED 45 375292 5215292 50 7.0 —-—.—— 0.71(046,1.08) 1165291 11175286 16 16 T 1.04 (0.81, 1.35)
DAPA-CKD 44 1031455 1731451 35 60 —— 0.57 (0.45,0.73) 4811435 691451 15 22 — 0.66 (0.46, 0.96)
EMPA-KIDNEY 36 1081525 1751515 6 59 —.-'— 0.55(0.44,0.71) TIN5625 8171515 24 7 —.—— 0.88 (0.64, 1.20)
Subtotal: DIABETES 67 696/40041 98333489 < 0.62 (0.56, 0.68) 823/40671 912/34091 < 0.81 (0.74, 0.89)
Mo diabetes . .
DAPA-HF 68 10/1298 151307 50 80 . 0.67 {0.30, 1.49) 621298 781307 M 43 —".—— 0.79 (0.56, 1.11)
EMPEROR-REDUCED 63 5/936 10/938 52 10 < = 0.50 (017, 1.48) 201936 34/938 16 28 —I—-— 0.56 (0.32, 0.98)
DELIVER 63 171551 1715857 50 49 —'—I—} 1.01 {0.51, 1.87) 301551 471558 88 14 —.-‘— 0.64 (0.41,1.02)
EMPEROR-PRESERVED 62 121531 18/15149 45 6.9 - 0.68 (0.33, 1.40) IrMasn 471519 12 15 —'-—— 0.80(0.52,1.23)
DAPA-CKD 42 /697 70701 20 53 —m,— 0.51(0.34, 0.75) 16/697 21701 11 15 — = 0.75(0.39, 143)
EMPA-KIDNEY 39 NM9MT7T9 15711790 35 47 —.— 0.74 (0.59, 0.95) MATTO 5411790 10 16 —.-'— 0.63 (041,087
Subtotal: NO DIABETES 56 20277792 28777812 -t 0.69 (0.57,0.82) 19977792  281/7813 . — 0.70 (0,59, 0.85)
TOTAL: OVERALL 65 898/47833 1270/41301 -> 0.63 (0.58, 0.69) 1022/48463 1193/41904 -»> 0.79 (0.72, 0.86)
028 a5 075 1 15 028 65 075 1 15
SGLT21 better Placebo better SGLT2i better Placeho better

Trend across trials soried by eGFR: Trend across trials sorted by eGFR:
Diabetes p=0.91; Diabetes p=0.04;

No diabetes p=0.86; No diabetes p=0.69; betes "‘g
Heterogeneity by diabetes status: p=0.30 Heterogeneity by diabetes status: p=0.18 v

Lancet. 2022 Nov 19;400(10365):1788-1801.



Effect of SGLT2i on HF and Mortality Outcomes

Average
baseline eGFR

CARDIOVASCULAR DEATH or
HOSPITALISATION FOR HEART FAILURE

Events/participants

Relative risk

Events/participants

CARDIOVASCULAR DEATH

Relative risk

(mL/min/1.73m?) SGLT2i Placebo (95% C1) SGLT2i Placebo (95% CI)
Diabetes
High atherosclerotic CV risk trials 80  1459/24563  1263/18005 . 0.80(0.74,0.86) 1006/24563  775/18005 . B 0.86 (0.78, 0.95)
Stable heart failure trials 61 023/5046 1154/5037 . B 0.77 (0.71, 0.84) 468/5046 52715037 - 0.88 (0.78, 0.99)
Chronic kidney disease trials 45  B43M0474  BATHO45T - 0.74(0.66,082) 36310474 43410457 —- 0.83(0.72,0.93)
Subtotal: DIABETES 67  3025/40691  3264/34113 < 0.77(0.73,0.81)  1888/40691  1794/34113 <> 0.86 (0.80, 0.92)
No diabetes
Stable heart failure trials 64 710/5316 890/5322 . B 0.78 (0.70, 0.86) 396/5316 452/5322 - 0.88 (D.77, 1.00)
Chronic kidney disease frials 40 5072476 5372491 0.95 (065, 1.40) 262476 25/2491 ] = 1.04 (0.59, 1.83)
Subtotal: NO DIABETES 56 760/7792 04377813 == 0.79 (0.72, 0.87) 4227792 4777813 R — 0.88 (0.78, 1.01)
TOTAL: OVERALL 65  3785/48483  4207/41926 . 0.77(0.74,0.81)  2310/48483  2271/41926 -> 0.86 (0.81, 0.92)

0.5 075 1 1.25 1.5 0.5 075 1 1.25 1.5
SGLT2i better Placebo better SGLTZ better Placebo better

Lancet. 2022 Nov 19;400(10365):1788-1801.

Heterogeneity by diabetes status: p=0.67

Heterogeneity by diabetes status: p=0.68
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Safety: Effect of SGLT2i on DKA and Amputations

KETOACIDOSIS LOWER LIMB AMPUTATION
Average  Eyents/participants Events/participants
baseline eGFR P pa Relative risk particip Relative risk
(mL/min/1.73m?) SGLTZi Placebo (95% Cl) SGLT2i Placebo (95% CI)
Diabetes _ _
High atherosclerotic CV risk trials 80 63724549 2017994 —-I— 244 (144, 412) 45524549 25517954 . 125 (1.07,1.47)
Stable heart failure trials i1 G/5043 5m032 = 1.31({0.43, 4.02) B4/5043 605032 0.89 (062, 1.30)
Chronic kidney disease trials 45 46110469 18M10448 —I— 2.40 (1.36, 4.25) 16010459 151104483 1.05(0.84, 1.32)
Subtotal: DIABETES 67 120/40666 4734085 -ii:;- 2.12 (1.49, 3.04) 67340666 AGTI34085 {:.u 1.15(1.02, 1.30)
Mo diabetes
Stable heart fallure trials G4 5313 1Ly i Th33 105318 u 073(027, 197)
Chronic kidney disease trials 40 172475 0/2489 2475 32489 - = 1.90(043, 832)
Subtotal: NO DIABETES 56 17788 Q7807 1277788 1377807 e 0.98 (0.43, 2.25)
TOTAL: OVERALL 65 G85/48454 480/41892 [ 1.15(1.02, 1.30)
TOTAL: OVERALL jexcluding CANVAS) fd hh2/42659 426/37545 T 1.06 (0.93, 1.21)
025 05 1 2 345 025 05 1 2 345
SGLTZi better  Placebo better SGLTZi befter  Placebo hetier

Heterogeneity by diabetes status: p=0.71

EN
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GLP-1 receptor agonists



_ GLP-1 receptor agonists

Secretes
GLP-1in

Small
intestine

Meier JJ et al. Nat Rev Endocrinol. 2012

&

Brain

Decreases
appetite

h‘: . Pancrea
gastric
emptying b

Stomach

Stimulates
insulin

Suppresses

glucagon
secretion
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GLP-1RA CV Outcomes Trials

Generic Trade Name CV Outcomes Trial Results Available
lixisenatide Adlyxin ELIXA 2015
liraglutide Victoza LEADER 2016
semaglutide Ozempic SUSTAIN-6 2016
exenatide Bydureon EXSCEL 2017
albiglutide* Tanzeum HARMONY 2018
dulaglutide Trulicity REWIND 2019

*albiglutide is no longer manufactured

Sharma A et al. CirculationVolume 141, Issue 10, 10 March 2020; Pages 843-862
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GLP-1RA CVOTs: key baseline characteristics

Abiglutide

Lixisenatide Liraglutide

Mean age, years 60.3 63.1
Female sex, % 30.7 35.7
Mean duration of diabetes, years 9.3 12.7
Mean baseline HbA, ., % 7.7 8.7
Primary prevention, % 0 ~19
Heart failure, % 12.4 17.1

Semaglutide

64.6

39.3

13.9

8.7

~17

23.6

Exenatide

62.0

38

12

8.0

27

16.2

64.1

30.6

14.1

8.8

0

20.3

Dulaglutide

66.2
46.3
10.0
7.3
68.6

8.6

1. Bentley-Lewis R et al. Am Heart ) 2015;169:631-638.e7 2. Marso S et al. Am HeartJ 2013;166:823-830.e5 3. Marso Set al. N EnglJ Med 2016;375:1834-

44. 4. Mentz R et al. Am Heart J 2017;187:1-95. GreenJ et al. Am HeartJ . 2018 Sep;203:30-38 6. Gerstein H et al. Diabetes Obes Metab. 2018;20:42-49.
eeeeeeeeeeeeeeeeeeeeeeeessesn COORDINATE-Diabetes
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GLP-1RA CVOTs: MACE and CV death meta analysis

GLP-1 receptor Placebo Hazard ratio NNT pvalue
agonist nfN (%) n/N (%) (95% C1) {95% ClI)

Three-component MACE i

ELXA 400/3034 (13%) 392/3034 (13%) . 102 (0-89-117) 078

LEADER 608/ 4668 (13%) 694/ 4672 (15%) —— 0-87 (0.78-0-97) 0-015

SUSTAIN-6& 1081648 (7%) 146/1649 (9%) — 0:74 (0.58-0.95) 0-016

EXSCEL 839/7356 (11%) 905/7396 (12%) . 0-91(0-83-1-00) 0-061

Harmony Outcomes 338/4731 (%) 428/4732 (9%) . 078 (0-68-0-90) <0-0001

REWIND 594/4949 (12%) 663/4952 (13%) —— 0-88 (079-0-99) 0-026

PIONEER & 61/1591 (4%) 76/1592 (5%) . 079 (0-57-1:11) 0-17
Overall 294827977 (11%)  3304/28027 (12%) @ 0-88 (0-82-0-94) 75(50-151)  <0-0001
(P=40-9%, p=0118) ; : .
Cardiovascular death ' |

ELIXA 156/3034 (5%) 158/3034 (5%) — 0-98 (0-76-1-22) 0-85

LEADER 219/4668 (5%) 27814672 (6%) —+— | 0-78 (0-66-0-93) 0-007

SUSTAIN-6 44/1648 (3%) 46/1649 (3%) . 0-98 (0-65-1-48) 0-92

EXSCEL 340/7356 (5%) 383/7396 (5%) ——t 0-88 (0-76-1-02) 0096

Harmony Outcomes 122/4731 (3%) 130/4732 (3%) B 0-93(0-73-1-19) 0-58

REWIND 317/4949 (6%) 346/4952 (7%) — 0-91(078-1.06) 018

PIONEER 6 15/1591 (1%) 30/1592(2%) . : 0-49 (0-27-0-92) 0-021
Overall 1277/27 977 (5%) 1471/28027 (5%) @ 0.88 (0-81-0.96) 163 (103-489) 0-003
(F=13:5%, p=0-327) [ - s

-05 1 15
“— —>
Favours GLP-1  Favours

receptor agonist placebo

PIONEER 6 was a premarketing CV safety study
eeeeeeeeeeeeeeeeeseeeeeeeseenm COORDINATE-Diabetes

Kristensen S et al. Lancet Diabetes Endocrinol. 2019 Oct;7(10):776-785




GLP-1RA CVOTs: Ml and Stroke meta analysis

GLP-1 receptor Placebo Hazard ratio NNT pvalue
agonist n/N (%) n/N (%) (95%C1) (95% Q1)
Fatal or non-fatal myocardial infarction
ELIXA 270/3034 (9%) 261/3034 (9%) — 1.03(0-87-1.22) 071
LEADER 292/4668 (6%) 339/4672 (7%) g 0-86 (0-73-1-00) 0-046
SUSTAIN-6 54/1648 (3%) 67/1649 (4%) -— 0-81 (0-57-1-16) 026
EXSCEL 483/7356 (7%) 493/7396 (7%) —— 097 (0-85-1-10) 0-62
Harmony Outcomes 181/4731 (4%) 240/4732 (5%) —— 075 (0-61-0-90) 0-003
REWIND 223/4949 (5%) 231/4952 (5%) —i— 0-96 (0.79-1-15) 0-63
PIONEER 6* 37/1591 (2%) 31/1592 (2%) . 118 (0-73-1-90) 0-49
Overall 1540/27977 (6%) 1662/28027 (6%) O 0.91(0-84-1.00)  193(109-NA)  0.043
(P=27-4%, p=0-219) r .
Fatal or non-fatal stroke i
ELIXA 67/3034 (2%) 60/3034 (2%) —_—— 112 (0-79-1.58) 0.54
LEADER 173/4668 (4%) 199/4672 (4%) —+— 0-86 (0.71-1-06) 016
SUSTAIN-6 30/1648 (2%) 46/1649 (3%) - 0-65 (0-41-1-03) 0-066
EXSCEL 187/7356 (3%) 218/7396 (3%) —— 0-85 (0-70-1.03) 0.095
Harmony Outcomes 94/4731 (2%) 108/4732 (2%) —-9-—— 0.-86 (0-66-1.14) 0-30
REWIND 158/4949 (3%) 205/4952 (4%) —— 0-76 (0-62-0-94) 0.01
PIONEER 6* 12/1591 (1%) 16/1592 (1%) . 074 (0-35-1.57) 043
Overall 721/27977 (3%) 852/28027 (3%) <> 0.84(0.76-0.93)  209(139-477) <0-0001
(F=0-0%, p=0-557) I i
-0-5 1 15
4 —P
Favours GLP-1  Favours

PIONEER 6 was a premarketing CV safety study

eeeeeeeeeeeeeeeeeeeeeeeessesn COORDINATE-Diabetes
Kristensen S et al. Lancet Diabetes Endocrinol. 2019 Oct;7(10):776-785
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GLP-1RA CVOTs: safety

A Severe hypoglycaemia B Pancreatitis

GLP-1 receptor Placeho 0dds ratio pvalue GLP':!- receptor Placebo Odds ratio pvalue

agonist (95% C1) agonist (95% CI)
ELIXA 14/3034(<1%)  24/3034(1%) — 058(030-113) 011 ELIXA 5/3034(<1%) 8/3034 (<1%) — 0-62(020-1-51) 041
LEADER 114/4668 (2%)  153/4672 (3%) - 074(058-095) 0016 LEADER 18/4668 (<1%}  23/4672 (<1%) —-— 078 (0-42-1:45) 044
SUSTAING  369/1648 (22%)  350/1649 (21%) 107(0.91-126)  0.42 SUSTAING  5/1648 (1%) 12/1649 (1%) —-— 075(032-178) 051
EXSCEL 24717356 (3%) 219/7396 (3%) 1.14(0-95-137) 017 EXSCEL 26/7356 (<1%) 22/7396 (<1%) I— 119 (0-67-2-10) 0-55
Overall 0.93(0-74-1-18) 056 Overall 0-90(0-63-1-28) 0-54
Test for heterogeneity: p=0-01, I'=73% Test for heterogeneity: p=0-64, M'=0%

1 ] I ] 1 1

I T T I T T 1
0102 051020 50100
— —

C Pancreatic cancer
Favours GLP-1  Favours

receptor agonist  placebo GLP-1 receptor Placebo Qdds ratio p value
agonist (95% CI)

ELEXA 3/3034 (=1%) 5/3034 (<1%) S4—=— 033 (0-09-1-23) 0055
LEADER 13/4668 (<1%}) 574672 {<1%) - 2:61(0-93-7-32) 0069
SUSTAIM 6 1/1648 (<1%) 4/1649 (<1%) S—a—oouqa— 0-25(0-03-2-24) 0-22
EXSCEL 15/7356 (<1%) 16/7396 (<1%) 094 (0-47-1.91) 0-87
Overall I 0-83(0-33-2:11) 070
Test for heterogeneity: p=0-06, F=60%

f}ll D!E {]!S 1.0 2-ID S-I'D 11:I|'-'3I
<4 >
Favours GLP-1  Favours
receptoragonist  placebo
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Bethel MA et al. Lancet Diabetes Endocrinol. 2018




CVOT summary



MACE Outcomes in Trials of T2DM with High ASCVD Risk

| | | I

DPP-4 inhibitor I I I I
NEUTRAL NEUTRAL NEUTRAL NEUTRAL

| LEADER | EUXA SUSTAIN-6 EXSCEL HARMONY |  REWIND
— —
GLP-1 RA / — / — / /

BENEFICIAL NEUTRAL BENEFICIAL NEUTRAL BENEFICIAL BENEFICIAL

| EMPAREG |  CANVAS DECLARE VERTIS | |
/ / I I
SLGT2-Inhibitor [ [ ]

BENEFICIAL BENEFICIAL NEUTRAL NEUTRAL
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HF Outcomes in Trials of T2DM with High ASCVD Risk

| I

X —
DPP-4 inhibitor I [ ]
INCREASED RISK NEUTRAL NEUTRAL NEUTRAL
| LEADER |  ELXA SUSTAIN-6 EXSCEL HARMONY |  REWIND
] ] I ] / I
GLP-1 agonist B I = E— E—
NEUTRAL NEUTRAL NEUTRAL NEUTRAL BENEFICIAL NEUTRAL

SLGT2-Inhibitor / / / \/

BENEFICIAL BENEFICIAL BENEFICIAL BENEFICIAL

COORDINATE-Diabetes @



Comparative meta-analysis

MACE 0.87 [0.82, 0.92] 0.86 [0.80, 0.93]
HHF 0.69 [0.61, 0.79] 0.93 [0.83, 1.04]
Renal 0.55 [0.48, 0.64] 0.92 [0.80, 1.06]

Zelnikeretal. Circulation 2019
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e e e e
2018 ACC Expert Consensus Decision Pathway

-

[ Patient has T2D* and established dinical ASCVD. J

Address concurrently.

*Most trials of SGLT2i and GLP-1RA required baseline A1C 27% (Example: EXSCEL Trial
required HbAlc = 6.5%), and most patients were already on metformin as firstdine therapy if
tolerated and not contraindicated

Abbreviations: ASCVD = atherosclerotic cardiovascular disease; CV = cardiovascular;

GLP-1RA = glucagordike peptide-1 receptor agonist; SGLT2 = sodium-glucose cotransporter-2;
T2D = type 2 diabetes.

Guideline-directed medical therapy
Eifestyle, antiplatelet, blood pressure,
lipids) and glucosedowering
therapy (metformin).

Cansider addition of an SGLT2
inhibitor or GLP-1RA with
demonstrated CV
outcome henefit.

-

|

No additional action
taken at this time

Initiate clincian-patient discussion. —l

} SGLTZ inhibitar

d
ol l l GLP=1RA selecte

Das et al. JACC2018: CV Risk Reduction in T2D Pathway
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ADA Guidelines

Treatment of T2DM
with high ASCVD risk

+ASCVD!

Defined differently across
CVOTs but all included
individuals with established
CVD (e.g. Mi, stroke, any

revascularisation procedure).

Variably included: conditions
such as transient ischaemic
attack, unstable angina,
amputation, symptomatic
or asymplomatic coronary

artery disease.

+Indicators of high risk

While definitions vary, most
comprise 2 55 years of age
with two or more additional
risk factors (including obesity,
hypertension, smoking
dyslipidaemia or albuminuria)

+ASCYD/Indicators of High Risk
6LP-1 RA* with proven @ S6LT2i* with proven
CVD benefit CVD benefit
If HbA, above target

* For patients on a 6LP-1 RA consider adding SGLT2i with
proven CVD benefit or vice versa

1. Davies M, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S,
| . ) . . TZDA

Mathieu C, Mingrone G, Rossing P, Tankova T, TsapasA, Buse JB Diabetes Care 2022. 2. Diabetes

Care December 2022, Vol.46, S1-54. doi:https;//doi.org/10.2337/dc23-Sint :
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KDIGO Guideline: Care of T2DM with CKD

Bl
pressurzocontrol
RAS blockade and SGLT2i S j
recommended first line therapy i Ujpid i e
in people with T2D and CKD Pl e recoeren ol dpfyor
ﬁ RA ns-MRA Antipil‘:;:.e!et Hirstdine everyone with T2D
R ey Sl e 0 herkpy and CKD
Metformin SGLT2 inhibitors RAS blockade Statin I|
(T2D) (T2D) (HTN)
o $e.
RAS, renin-angiotensin system. L 0 @
é ® Smoking
Diet Exercise cessation
Diabetes with CKD

>
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Kidney Disease: Improving Global Outcomes (KDIGO) Diabetes Work Group.Kidney Int.2022Nov;102(5S):S1-S127. doi:10.101 6/j.kint.2022.06.008
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SGLT21 IN HF

Stage of HF Recommendaticn

To prevent HI hospitalization in patients
with 120 who have CVD or are at high risk 1
for CVD

Stace A,
at nisk for HF

Stace C,
symptematic HI

2022 ACC/AHA/H FSA To reduce HF hospitalization and CV
Heart Failure Guideline  wer  Coo il emdies of tha posercs. 1

of T2D
HEoC To reduce HF hospitalizations ard CV 5
o mortality in patients with HFpCF
HEmEF To reduce HF hospitalizations ard CV 2

mortality in patients with HFmrCF

COR, dlass o recormmandation; CV2, cardiovascular disease; HFE, hearl “zilure; HFmirEFR,
heart “zilure with mildly raduced gject on fraction; 1l pLI, heart “zilure with preserved
cjection fraction; HFrEF, heart fallure with reducee gjection fracticn; SGLTZ, sodium-
gﬁumw coliansporler-2, T2D, lypu 2 didbeles

A
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Heidenreich PA et al. ) Card Fail. 2022;28(5):e1-e167.



.
Summary

 Every patient with DM + ASCVD should be considered for a CVOT DM drug
* Numerous SGLT-2i and GLP-1RA have proven efficacy
* DPP-4i have not shown CV benefit
 Select agents with demonstrated outcomes benefit to treat high risk
patients. These currently include:
 SGLT2i: empagliflozin, canagliflozin, dapagliflozin
e GLP-1RA: liraglutide, injected semaglutide, dulaglutide

N
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