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OBJECTIVES

o understand the purpose of Diabetes Cardiovascular Outcomes [rals (CVOTs)
 [o have a general familiarity with the results of recent CVO Ts

» [o understand how CVO Ts for similar drugs compare and contrast in design

- [o recognize the relevance of CVOT findings in everyday clinical practice

- [o understand the place of CVOT findings iIn recommended diabetes treatment guidelines

- [o understand where future research is needed in Diabetes Cardiovascular Safety
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BACKGROUND

» Pharmaceutical companies would have Guidance for Industry
Diabetes Mellitus — Evaluating
to show that new drugs pose no Cardiovascular Risk in New
Antidiabetic Theraples to

significantly increased cardiovascular risk freat Type 2 Diabetes

 Guidelines on how to do this are both
detalled and a bit non-specific

» Recommendations are a suggestion anc

December 2008

not legally binding




BACKGROUND

Could be accomplished by meta-analysis of all Guidance for Industry
phase 2 & 3 trials (if sufficient data avallable) Diabetes Mellitus — Evaluating

Cardiovascular Risk in New
Antidiabetic Therapies to
Treat Type 2 Diabetes

If m ysi ot f bl Qe M
eta-analysis not Teasible, company must _
A mal ¢ s are available fror
] Office of Communications
Division of Drug Information
erform a standalone Cardiovascular Outcomes
Food and Drug Administration
10903 New Hampshire Ave., Bldg. 51, rm. 2201
Silver Spring, MD 20993-0002
1 E-mail: druginfo@fda.hhs.gov
Fax:301-847-8714
rl a (Tel) 301-796-3400
htip:/Iwww fda.gov/cder/guidance/index.htm

T non-inferiority 1s met, trial can then test for
superiority

U.S. Department of Health and Human Services
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Some CVOT structure specifics are not mandated




U] STRUC TS

» CVOTs recruit large numbers of high

cardiovascular risk patients who are

Ikely to experience cardiovascular

events In the upcoming years

» Subjects are assigned to

blacebo/standard of care or active study

drug In addrtion to Standard of Care

diabetes management



U] STRUC TS

» CV events are monitored over the following years until
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U] STRUC TS

» CV events are monitored over the following years until

sufficient events are captured t

of a 2-sided 95% confidence Ir

hazard ratio 1s <|.8 (most stuc

o show the upper enad

terval of the estimated
es set | 3as the tarpel

 Monitored CV events must include CV death, non-

iatal Ml and non-fatal stroke

» Can also include other endp

hospitalization for HF, acute

oints such a
coronary syndrome, or

revascularization procedures (bypass, stenting)

azard Ratio (95% Cl)

X

Endpoint | O
I I I S
025 0.5 1.0 5 18 0
Drug Placebo

Better

Better



U T AL

» Large numbers of adjudicated CV events are needed to achieve a 95% confidence interval.
(Usually >600 events)

- [o allow a reasonable duration of the study AND collect sufficient data, most trials evaluate

the 3-point Major Adverse Cardiovascular Event (MACE), which is the composite of
Cardiovascular Death

.
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« Additional end
discretion of tr

Non-
Non-

Co-

B2 a3

tcl
d

Myocardial Infarction
Stroke

boints such as unstable angina, HF hospitalization, etc. can be added at the

e SponNsor



EVOLD TiMEL e

EXAMINE SAVOR-TIMI 53 TECOS CARMELINA CAROLINA
3-P MACE 3-P MACE 4-P MACE 3-P MACE 3-P MACE

EMPA-REG CANVAS DECLARE-TIMI VERTIS CV
3-P MACE 3-P MACE 3-P MACE 3-P MACE

ELIXA SUSTAIN-6 CREEDENCE DAPA-HF
4-P MACE 3-P MACE 3-P Renal CV Death, HF
DPP-4 Inh ‘
LEADER REWIND PIONEER-6 SELECT?*
SGLT-2 Inh 3-P MACE 3-P MACE 3-P MACE 3-P MACE
FREEDOM-CVO HARMONY
4-P MACE 3-P MACE
m IRIS
Stroke or Ml
TZD
DEVOTE

*Cardiovascular outcomes with Semaglutide in Obese patients with Cardiovascular Disease. Not a Diabetes study.



CUMPARING S TULES

S A SEULEB
Umbrella A vs Placebo Umbrella B vs Placebo

907% reduction In wetness compared to placebo Non-Inferior to placebo

Study conducted in Seattle, WA Study conducted in Palm Springs, CA



DPP-IV INHIBITORS



DPP-IV INHIBIHTORE

Five studies have been performed:

- Alogliptan (Nesina) - EXAMINE

« Saxagliptan (Onglyza) - SAVOR-TIMI 53

» Srtagliptan (anwvia) - TECOS

- Linagliptan (Tradjenta) - CARMELINA & CAROLINA




DPP-IV INHIBITORS

EXAMINE
ALOGLIPTAN (NESINA)

Primary

Patients studied -

lration-

-ndpoint- 3-point MAC

Secondary Endpoint-  4-point MAC

Study Goal-

~stablished CV

D - Acute ACS In past 15-90 d (n=5,3380)

Median |.5 years

- (revascularization 2° to unstable angina)

Demonstrate Non-Inferiority, Consider Superiority

N Engl | Med 201 3:369: | 520 e



DPP-IV INHIBITORS

EXAMINE
ALOGLIPTAN (NESINA)

Key Findings-

- Alogliptan i1s non-inferior to

dlacebo

A
100+
e 90-
.;é-_ o 807
X
T 70
Q +=
§ § 60—
:E (¥R 50_
) =3
£-5  40-
g A
.E g 30
)
3" 20-
£
-
O

Hazard ratio, 0.96 (upper boundary of the
one-sided repeated Cl, 1.16)

Placebo -

I T I I I
0 6 12 18 24 30

0= I I I I I

» Superiority not demonstrated o. s Ris

Placebo 2679
Alogliptin 2701

12 18 24 30
Months

2299 1891 1375 805 286
2316 1899 1394 321 296

N Engl | Med 201 3:369: | 520 e




DPP-1V 1IN

HIDEHTC RS

SAVOR-TIMI 53
SAXAGLIPTAN (ONGLYZA)

Primary

Patients studied -

lirition-

-ndpoint-

Secondary Endpoint-

Study Goal-

~stablished CV

D or CV nisk factors CVD(n= 16 T

Median 2.1 years

3-point MACE

4-point MACE,

coronary revasculanization, unstable angina

Demonstrate Superiority, consider non-inferiority

N Engl | Med 201 3:369: 1 5 e



DPP-IV INHIBITORS

SAVOR-TIMI 53
SAXAGLIPTAN (ONGLYZA)

Key Findings-

A Primary End Point

Hazard ratio, 1.00 (95% Cl, 0.89-1.12)
| P<0.001 for noninferiority
1o P=0.99 for superiority

» Superiority not demonstrated

10 27y Kgplgn—Meier rate: Saxagliptin
Saxagliptin, 7.3%

Patients with End Point (%)

» Saxagliptan 1s Non-inferior to |
placebo .
- Statistically significant increase TR e e e

N hOSpita\iza’[ion for Heart Cocglptn 8280 s71 e s 20 84
feliie (HIR |.2/)

N Engl | Med 201 3:369: 1 5 e



DPP-IV INHIBITORS

TECOS
SITAGLIPTAN (ANUVIA)

Patients studied -

ration-

°rimary Endpoint-

Secondary Endpoints-

Study Goal-

~stablished CV

D (n=14,671)

Median 3.0 years

4-point MACE (added unstable angina)

MI, Stroke, CV

Jedth Hosp lar ek

Death from any cause

Demonstrate Non-Inferiority, Consider Superiority

N Engl | Med 201 5,57 3525



DPP-IV INHIBITORS

TECOS
SITAGLIPTAN (JANUVIA)

Key Findings-

- Srtagliptan I1s non-inferior to v ()
placebo T e

» Superiority not demonstrated A - |

. No significant HF risk (HR 1.0) ~ [ZEzresmim = = o = e

N Engl | Med 201 5,57 3525



DPP-IV INHIBITORS

CAROLINA
LINAGLIPTAN (TRADJENTA) VS GLIMEPIRIDE

Patients studied - CV nisk (n=6,033)

Duration- Median 6 years

Endpoint- 3-point MACE

Study Goal- Demonstrate Non-Inferiority
Outcome- Linagliptan non-inferior to glimepiride

JAMA 2019;322( | 21 | 55 e



LINAGLIPTAN (TRA

D)

EP-IV INHIBETCHRS
CARMELINA

ENTA) VS PLACEBO

Patients studied -

Duration-

-ndpoint-
Study Goal-

Outcome-

High CV nisk and Renal risk (n=6,99 |)

Median 2.2 years

3-point MACE (Secondary endpoint of renal safety)

Demonstrate Non-Inferiority

inagliptan i1s non-inferior for CV and kidney safety

JAMA 2019:321 (1):69-79.



DPP-IV INHIBITORS
UMM AR

- All available DPP-IV Inhibrtors have been generally shown

not to Increase cardiovascular risk

e |ncreased risk of hospitalization for heart fallure with

Saxag\iptin (Onglyza)
Non-significant outcomes In other studies may suggest HF signal
for other DPP-IV Inhibrtors




B A GLUCOSIDASE INHIBIHTTESS



e A RBOSE CARDIOVASCULAR EVALUAT IS

(ACE)TRIAL
Patients studied - Established CVD (n=6,522)
Duration- Median 5.0 years
-ndpoint- >-point MACE (added HF & unstable angina)
Study Goal- Demonstrate superiority (reduced events)
Outcome- Not superior, but non-inferior to placebo

Lancet Diab Endo 2017 Nov;5(I 1):877-886
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s
IRIS - PIOGLITAZONE acTOS)

Patients studied - Insulin resistant (not DM) with recent stroke or TIA
Number of participants- LS

Duration- Median 4.8 years

-ndpoint- Ml or Stroke (fatal or nonfatal)

Study Goal- Demonstrate risk reduction

Outcome- 247% reduction with pioglitazone vs placebo

N Engl | Med 201 6;5741 571 e



INSULIN



INSULIN GLARGINE @waNTUS)
ORIGIN

Patients studied - CV Risk th=1 23319

Duration- Median 6.2 years

Endpoint- >-Point MACE

Study Goal- Demonstrate Superiority

Outcome- Glargine non-inferior to standard of care

N Engl | Med 201 2,367 5 =t



INSULIN DEGLUDEC (TrRESIBA)

DEVOTE

Patients studied -

Duration-

-ndpoint-

Secondary Endpoint-

Study Goal-

—stablished CVD (n=7/,567)

Median 2 years

3-Point MACE

Severe Hypoglycemia

CV Non-Inferiority, Hypoglycemia Superiority

N Engl | Med 201 237702 ¢



INSULIN DEGLUDEC (TrRESIBA)
DEVOTE

3-Point MACE

Key Findings-

A Primary Composite Outcome

» Degludec is non-inferior to - o S
. . =  80- 125 P<0.001 Glargine
Glargine for CV Risk ool e

:>.: 60- 6=

, : = 50- 4—

» 40% risk reduction for severe A
.Sc_’ 30_' O | | I 1 | 1 | 1 | I
: S s 0 3 6 9 12 15 1% 21 24 27 30
hypoglycemia compared to R
G‘al"giﬂe Oo 3 6 9 12 15 18 21 24 27 30

Months to First Event

N Engl | Med 201 237702 ¢



INSULIN DEGLUDEC (TrRESIBA)
DEVOTE

Key Findings- Severe Hypoglycemia

- Degludec 1s non-inferior to A Severe Hypoglycemia
0.16- : Glargine
. . - Rate ratio, 0.60 (95% Cl, 0.48-0.76), &
Glargine for CV Risk o] e
| . “l;% 0.08-
» 40% risk reduction for severe % Degludes
= 0.04-
hypoglycemia compared to JE R
: 0 3 6 9 12 15 18 21 24 27 30
G ‘al"gl Al Months since Randomization

N Engl | Med 201 237702 ¢
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o3l -2 INRIBETCIRE

SIX studies have been performed:

. Empaglifiozin gardiance) - EMPA-REG OUTCOMES

. Canagliflozin (nvokara) - CANVAS, CREDENCE

. Dapaglifiozin (Fasiga) - DECLARE-TIMI 58, DAPA-HF
. Ertrugliflozin (stegatro) - VERTIS CV




SGL -2 INHIBITORS

FMPAGLIFLOZIN (JARDIANCE)

EMPA-REG

Patients studied -

Duration-

Endpoint-

Secondary Endpoint-

Study Goal-

Established CVD (n=/,020)

Median 3.1 years

3-Point MACE

4-point MACE (Hosp. For Unstable Angina)

Demonstrate Non-Inferiority, Superiority

N Engl | Med 201 5; 57322 1 & e



SGL -2 INHIBITORS

EMPA-REG
FMPAGLIFLOZIN (JARDIANCE)

Key Findings- 3-Point MACE

e edlction in 3-P MACE A iweroweme
38% reduction in CV Death

32% reduction in All Cause
Mortality

Placebo

-
v
|

Hazard ratio, 0.86 (95.02% Cl, 0.74-0.99)

P=0.04 for superiority Empagliflozin

[—
o
1

Patients with Event (%)

v
1

1 | | | | 1 1 |
0 6 12 18 24 30 36 42 48
O ' . Month
359% reduction in HF Hosp e
Empagliﬂozin 4687 4580 4455 4328 33851 2821 2359 1534 370
Placebo 2333 2256 2194 2112 1875 1380 1161 741 166

N Engl | Med 201 5; 57322 1 & e



SGL -2 INHIBITORS

EMPA-REG
FMPAGLIFLOZIN (JARDIANCE)

Key Findings- C\/ et
: |4% redu C-tl on iﬂ 3_':) M ACE B DeathfromCardicg)\-rascularCauses

Placebo

- ©=
- g .
» 38% reduction in CV Death T
£ 54 P<0.001
s -
; ; 2
# 116 reauction in All Cause i
: 1
MOrta||t>/ 0 : ] : , : ] : 1
0 6 12 138 24 30 36 42 48
Month
e 35% rec UCtiOn in I_lF HOSD Elr:pztglll?f;(s)tm 4687 4651 4608 4556 4128 3079 2617 1722 414
Placebo 2333 2303 2280 2243 2012 1503 1281 825 177

N Engl | Med 201 5; 57322 1 & e



SGL -2 INHIBITORS
EMPA-REG

EMPAGLIFLOZIN (A

R

DIANCE)

(_onslderations

§ o (VO T to show actual
cardiovascular risk reduction,
rather than non-inferiority to

placebo

- EARLY protective effect (Kaplan-
Meler curve separation after only a

few months of treatment)

CV Death

B Death from Cardiovascular Causes

No. at Risk

Empagliflozi

Placebo

n

g

Placebo
=5 8=
£
c
Q  6- :
& Hazard ratio, 0.62 (95% Cl, 0.49-0.77) Empaglifiozin
£ 54 P<0.001
E
4
4
3 3-
& 2-
1
O | | | 1 | | | 1
0 6 12 18 24 30 36 42 48
Month
4687 4651 4608 4556 4128 3079 2617 1722 414

2333 2303 2280 2243 2012 1503 1281 825 177

N Engl | Med 201 5; 57322 1 & e



SGL -2 INHIBITORS

CANVAS

CANAGLIFLOZIN (INVOKANA)

Patients studied -

Duration-

Endpoint-

Secondary Endpoint-

Study Goal-

Established CVD (n=10,142)

Median 2.4 years
3-Point MACE

Renal Composite, Death any cause, HF Hosp

Demonstrate Non-Inferiority, Superiority

N Engl | Med 201 7,57 6= €0



SGL -2 INHIBITORS

CANVAS
CANAGLIFLOZIN (INVOKANA)

g 3-Point MACE
e |49 reduction in 3-P MACE

A Death from Cardiovascular Causes, Nonfatal Myocardial Infarction, or Nonfatal Stroke

103‘ ig: Hazard r?tio. o.ssf(95% Cl, 0.75-0.97) —

. : — 90+ y P<0.001 for nonir\ griority

» 33% reduction in HF Hosp g w- ] P00 forsupereny -l
Tt 70+ . anagliflozin
Z  60- 74

« 27% reduction in Composite of s .
#w i 2q

40% eGFR reduction, ESRD, Renal : » TE e i B
104

f— S
Death TS ,

0 26 52 78 104 130 156 182 208 234 260 286 312 333

Weeks since Randomization

No. at Risk

Placebo 4347 4239 4153 4061 2942 1626 1240 1217 1187 1156 1120 1095 789 216
Canagliflozin 5795 5672 5566 5447 4343 2984 2555 2513 2460 2419 2363 2311 1661 443

N Engl | Med 201 7,57 6= €0



SGL -2 INHIBITORS

CANVAS

CANAGLIFLOZIN (INVOKANA)

Key Findings-

| 496 reduction In 3-P MACE

§ 36 reduction In HF Hosp

» 2/7% reduction in Composite of

409 eGFR reduction, ESRD, Renal
Death

Heart Fallure Hosprtalization

A Hospitalization for Heart Failure
100+

90-
80-
70-
60-
50-
40-
30-
20-
10+

"‘_F'—T-*‘.l | T | | | 1 | T |

Patients with an Event (%)

0

No. at Risk

Placebo 4347 4267 4198 4123 3011 1667 1274 1256 1236 1210 1180 1158 829 233
Canagliflozin 5795 5732 5653 5564 4437 3059 2643 2610 2572 2540 2498 2451 1782 490

| Hazard ratio, 0.67 (95% Cl, 0.52-0.87)

- N W S U Oy O
| ] e SRY] [iel] [N B |

O

0 26 52 78 104 130 156 182 208 234 260 286 312 338

0 26 52 78 104 130 156 182 208 234 260 286 312 338

Weeks since Randomization

N Engl | Med 201 7,57 6= €0



SGL -2 INHIBITORS

CANVAS
CANAGLIFLOZIN (INVOKANA)

Considerations

Heart Fallure Hosprtalization

e

- Statistically significant increase In

A Hospitalization for Heart Failure

amputation of the lower extremity d ] Herad et 067 65% 1, 052-087
observed (6.3 vs 3.4 per 1000 pt years) et § acebo
+ Incidence of amputation was similar to ; EE: 4 e
- -
that observed in the EMPA-REG Tnal ;’ “ O
(6.5 per 1000 pt years), but the - e ————

0 26 52 78 104 130 156 182 208 234 260 286 312 338

placebo group was lower iIn CANVAS, Wi s 8

No. at Risk

aCCOUI’Ttiﬂg fOI" 'the S‘ta'tiS‘tica‘ S|gn|ﬂ cance Placebo 4347 4267 4198 4123 3011 1667 1274 1256 1236 1210 1180 1158 829 233

Canagliflozin 5795 5732 5653 5564 4437 3059 2643 2610 2572 2540 2498 2451 1782 490

N Engl | Med 201 7,57 6= €0



CREDENCE
CANAGLIFLOZIN (INVOKANA)

SGL -2 INHIBITORS

Patients studied -

hation-

°rimary Endpoint-

Secondary Endpoint-

Study Goal-

Median 2.62 years

Composite ESR

L orposite L

—stablished CKD (n=4,401), 50.4% also had CVD

D, 2x serum Creat, Renal or CV Death

Death or H

Demonstrate Superiority

= 3

Point MACE, et al

N Engl | Med 2019 36012295 2 e



SGL -2 INHIBITORS

CREDENCE
CANAGLIFLOZIN (INVOKANA)

Key Findings- Renal Composite

o S‘tUdy StOpped ear“y due 'to A Primary Composite Outcome

: : lgg: 307 Hazard ratio, 0.70 (95% Cl, 0.59-0.82)
overwhelming benefit in the B | o] e placebo_+
: : : g 704 15- o
Canaglitflozin group - 30% reduction s 9 10 .
< 50 Bl Canagliflozin
: : . e 40 S
N relative risk é A N R
g O —
Q-  10- P
» 20% reduction in 3-Point MACE o

Months since Randomization

» 39% reduction in HF Hosp No. at Risk

Placebo 2199 2178 2132 2047 1725 1129 621 170
Canagliflozin 2202 2181 2145 2081 1786 1211 646 196

N Engl | Med 2019 36052295 2 e



SGL -2 INHIBITORS

CREDENCE
CANAGLIFLOZIN (INVOKANA)

Key Findings- CV Death

. StUdy StOpped ear‘y due _to E Death from Cardiovascular Cause
. . lgg‘ 1‘2‘: Hazard ratio, 0.78 (95% Cl, 0.61-1.00)
overwhelming benefit in the I I R -
. . . "§' 704 8 P acve“ok =
Canaglitflozin group - 30% reduction s w1 f -
;:: 50— 5 ) Canagliflozin
N relative risk A B e e e /R
._g 20—
& 10- R
> > | | -Poi E — Iv T
e recuction in 3-Point MACE o

Months since Randomization

» 39% reduction in HF Hosp vt

Placebo 2199 2185 2160 2106 1818 1220 6838 189
Canagliflozin 2202 2187 2155 2120 1835 1263 687 212

N Engl | Med 2019 36052295 2 e



SGL -2 INHIBITORS

CREDENCE
CANAGLIFLOZIN (INVOKANA)

(Considerations CV Death

N : : H : : f- E Death from Cardiovascular Cause
2 O StatIStICa >/ Slgnl |Cath 1009 49 o ard ratio, 0.78 (95% Cl, 0.61-1.00)
< 904 129 p_o0s
; : . 2 20— 104
= o Placebo
INcrease IN amputation was : & 0
S s g
b d T 404 f
ODSCIVE £ 30- 0 6 12 18 24 30 36 42
._g 20—
)
o 10- P
0_——r-=_7-—-_l_-i_-l_—_T T |
0 6 12 18 24 30 36 42
Months since Randomization
No. at Risk
Placebo 2199 2185 2160 2106 1818 1220 688 189
Canagliflozin 2202 2187 2155 2120 1835 1263 637 212

N Engl | Med 2019 36052295 2 e



SGL -2 INHIBITORS

DECLARE TIMI-58

DAPAGLIFLOZIN (FARXIGA)

Crimary

Patients studied -

Iliration-

-ndpoint-

Secondary Endpoint-

Study Goal-

~stablished CV
~6U7% without CVE)

Median 4.2 years

> Point MAC

Renal Composite,

- Comp O L

Dor CV nsk (h= i

Death & HF Hosp

Death from Any Cause

Demonstrate Non-Inferiority, Superiority

N Engl | Med 20 9,560 7



SGL -2 INHIBITORS

DECLARE TIMI-58
DAPAGLIFLOZIN (FARXIGA)

= e 3-Point MACE
» Non-inferior to placebo for B wac:

1009 104 Hazard ratio, 0.93 (95% Cl, 0.84-1.03)

‘ ! 90- 94 P=0.17 for superiority G5

3-P MACE, but no significant £ wf ¥
S 704 4
: S 604 5-
reduction 2 ol &
g 40- ;:
. . = 304 1-
% red S |

. 27 O re UCthn 18 HF HOSP v ig_ 0 180 360 540 720 900 1080 1260 1440
0

=1 l T T I I I l l
0 180 360 540 720 900 1080 1260 1440

e 249 reduction In renal

No. at Risk
Placebo 8578 8433 8281 8129 7969 7805 7649 7137 5158

COmpOsrte Dapagliflozin 8582 8466 8303 8166 8017 7873 7708 7237 5225

N Engl | Med 20 9,560 7



SGL -2 INHIBITORS

DECLARE TIMI-58
DAPAGLIFLOZIN (FA

RXIGA)

Considerations

« Only SGLT-2 CVOT to primanily
include patients WITHOUT

ecianlished eardiovascular disease

» Sub-analysis performed on the ~40%
of subjects WITH cardiovascular
disease also shown no statistically

significant risk reduction

3-Foint MAaCE

B MACE

Cumulative Incidence (%)

No. at Risk
Placebo

100~
90+
80—
70~
60-
504
40-
30-
204
10+

8578 8433 8281 8129 7969 7805 7649 7137 5158
Dapagliflozin 8582 8466 8303 8166 8017 7873 7708 7237 5225

10 Hazard ratio, 0.93 (95% Cl, 0.84-1.03)
94 P=0.17 for superiority

Placebo

Dapagliflozin

I I T I 1 I l |
0 1380 360 540 720 900 1080 1260 1440

T

| | | I | | | |

180 360 540 720 900 1080 1260 1440
Days

N Engl | Med 20 9,560 7



SGL -2 INHIBITORS

DAPA-HF

DAPAGLIFLOZIN (FARXIGA)

Crimary

Patients studied -

Iliration-

-ndpoint-

Secondary Endpoint-

Study Goal-

NYHA HF class lI-IV (n=4,744)
-With or Without Diabetes

Median |.5 years

Composite of Worsening HF or CV Death

HF Hosp & CV Death, individually

Demonstrate Non-Inferiority, Superiority

N Engl | Med 201 9:38 |31 755 0



SGL -2 INHIBITORS

DAPA-HF
DAPAGLIFLOZIN (FARXIGA)

Key Findings-

» 267 reduction iIn Composite

« 30% reduction in HF Hosp.

OQutcome

| 8% reduction In CV Death

| /96 reduction In All-Cause
Death

Worsening HF or CV Death

A Primary Outcome
1004 390-

Cumulative Incidence (%)

No. at Risk
Placebo

Dapagliflozin

Hazard ratio, 0.74 (95% Cl, 0.65-0.85)
90 - 28 P<0.001

80+ 20+
7049 154
60 -

10-
50 -
0] 77
304 97

U 3 60 9 A2 15 18 21 24

20~
10 -
0+ T T T T I T T l

0 3 6 9 12 15 18 21 24
Months since Randomization

2371 2258 2163 2075 1917 1478 1096 593 210
2373 2305 2221 2147 2002 1560 1146 612 210

N Engl | Med 201 758 11l 705 AU



SGL -2 INHIBITORS

DAPA-HF
DAPAGLIFLOZIN (FARXIGA)

Considerations Worsening HF or CV Death
» Risk reduction was similar for i
Diabetics and Non-Diabetics 1 [
+ Risk reduction most noticeable in : ‘;’E: »
NYHE class Il patients (much less ‘-E‘ o ) . -
risk reduction in class llI-IV a §/J
subjects), suggesting earlier U obecotundomiton
ntervention carries greater benefit | S, 23z 1 m ogrouwm o woe m o

N Engl | Med 201 758 11l 705 AU



SGL -2 INHIBITORS

VERTIS-CV
R UGLIFEOZIN (STEGLATR
Patients studied - —stablished CVD (38,000)
Number of participants- 3,000
Duration- Not yet reported
-ndpoint- 3-Point MACE
Study Goal- Demonstrate Non-Inferiority, Superiority

Outcome- Not yet reported



o sl -7 INRIBHTCES
UMM AR

CANVAS CREDENCE EMPA-REG DECLARE DAPA-HF
3-P MACE Protective Protective Protective Neutral N/A
HF Hosp Protective Protective Protective Protective Protective
CV Death or HF : ; . : .
[ Protective Protective Protective Protective Protective
> 40% decrease eGFR, . o /

ESRD. or Renal Death Protective Protective N/A Protective N/A
Death any cause Neutral Neutral Protective Neutral Protective
Death CV cause Neutral Neutral Protective Neutral Protective

Amputation Increased Neutral N/A Neutral Neutral

*Actual endpoint was Doubling Serum Creatinine, ESRD, or Renal Death



LE- L ALONIT



GLP- 1 AGONISTS

-ight studies have been performed:

» Lixisenatide (Adiyxin) - ELIXA

» Liraglutide (victoza) - LEADER
 Semaglutide (Ozempic) - SUSTAIN-6, PIONEER-6
» Exenatide weekly Bydureon) - EXSCE
» |Implanted exenatide (1ca ¢50) - FREEDOM CVO
» Albiglutide (Tanzeum) - HARMONY OUTCOMES
» Dulaglutide (Trulicity) - REVVIND




GLE- | AGONIS TS

ELIXA
LIXISENATIDE (ADLYXIN)

Patients studied - MI or Hosp. For Unstable Angina in prior 180 days (n=6,068)
Duration- Median 2.1 years
Primary Endpoint- 4-Point MACE (3P + Unstable Angl

Secondary Endpoints-  5-Point MACE (4P + HF), 6-Point (+ revases

Study Goal- Demonstrate Non-inferiority, Superiority

N Engl | Med 2055752/



GLE- | AGONIS TS

ELIXA
LIXISENATIDE (ADLYXIN)

: 100+ 20-

Key rindings- n

Hazard ratio, 1.02 (95% Cl, 0.89-1.17)

- 15 Lixisenatide

» Non-inferior to placebo 70-
60-
o=
40-
- 30-
risk for any CV outcome 20- ; L %
10~

0 | | |
0 12 24 36

Months

Placebo
10—

Patients (%)

- No significant reduction of

No. at Risk

Placebo 3034 2759 1566 476
Lixisenatide 3034 2785 1558 484

N Engl | Med 2055752/
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ELIXA
LIXISENATIDE (ADLYXIN)

( onsiderations

» bvaluated only patients with recent
acute coronary syndrome and did

not Include patients with chronic,
established CVD or CV Risk

« |ixisenatide half life 1s 2-4 hours,

compared to approx. 5> days In

other available G

100+

Patients (%)

90—
30—
704
60—
50—
40—
30+

20-

1o~

10+

Hazard ratio, 1.02 (95% Cl, 0.89-1.17)

Lixisenatide

Placebo

20— 0 12 24 36
10+
0 I T I
0 12 24 36
Months
B : : No. at Risk

— | medlca-UOﬂS Placebo 3034 2759 1566 476
Lixisenatide 3034 2785 1558 484

N Engl | Med 2055752/



GLE- | AGONIS TS

LEADER
L IRAGLUTIDE (viCTOZA)

Patients studied -

lidtion-

°rimary Endpoint-

Secondary Endpoint-

Study Goal-

~stablished CV

Dor CV Risk (0= 7

Median 3.8 years

b

S

Point MAC

Point MAC

Death Any Cause, neoplasms, et al

Demonstrate Non-inferiority, Superiority

N Engl | Med 20 65755 1 =



GLE- | AGONIS TS

LEADER
L IRAGLUTIDE (viCTOZA)

Key Findings-

e | 3% reduc

win i 3-F MACE

e 172% reduction in CV Death

» |5% reduction in Death from Any

Cause

» Numerical, but not statistically
significant reduction in Ml and

Stroke

A Primary Outcome

100-
90-
X 80-
S 70-
>
W 60—
&
< 50—
S 40-
7))
€t  30-
o
® 20—
Q.
10-
O_
No. at Risk

Liraglutide 4668 4593 4496 4400 4280 4172 4072 3982 1562 424
Placebo 4672 4588 4473 4352 4237 4123 4010 3914 1543 407

20- Hazard ratio, 0.87 (95% Cl, 0.78-0.97) Placeb
P<0.001 for noninferiority o~
159 p_0.01 for superiority
o Liraglutide
5_
0 T I l l ! ' ; I |
0 6 12 18 24 30 36 42 43 54
I I I ' ' : l l l
6 12 18 24 30 36 42 43 54

Months since Randomization

N Engl | Med 20 65755 1 =
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SUSTAIN-6
SEMAGLUTIDE - INJECTED (OZEMPIC |
Patients studied - Fstablished CVD or CV Risk (n = 3298
Duration- Median 2.1 years

Primary Endpoint- 3-Point MACE

Secondary Endpoint-  5-Point MACE, retinopathy, nephropathy

Study Goal- Demonstrate Non-inferiority

N Engl | Med 20| 6;5375:1c -1 e



GLE- | AGONIS TS

SUSTAIN-6
SEMAGLUTIDE - INECTED (OZEMHIC

Key Findings-

A Primary Outcome
| . _ 100-
« 267 reduction in 3-P MACE I i S placebe
X %0 57‘: P=0.02 for superiority
+ 39% reduction in Non-Fatal Stroke ol © ﬂ
£ 50- 3
. . . ® 27
. No significant decrease in CV Death g o] T
.‘g 0 ] | 1 ' | | I | 1 | | 1 |
a 204 0 8 16 24 32 40 48 S6 64 72 80 88 96 104109
- Statistically significant increase in T
Fetl 1O pa_thy COIT) p ‘ | Ca-t| ORS (7 6%) Weeks since Randomization
o . ::&:t:oR'Sk 1649 1616 1586 1567 1534 1508 1479
o SupemOr‘r[‘_y ana|>/S|S Was BOL pr‘e_ Semaglutide 1648 1619 1601 1584 1568 1543 1524

specified

N Engl | Med 20| 6;5375:1c -1 e
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SUSTAIN-6
SEMAGLUTIDE - INJECTED (OZEM

| C)

Key Findings-

D Death from Cardiovascular Causes
. . - 100- | )
o 26% reduc-tlon N 3_3 MAC: 3 5 - :l:(z;grgratlo.o.% (95% Cl, 0.65-1.48)
g 80~ 4+
' : E= 0+ acebo
. 39% reduction in Non-Fatal Stroke M S e
£ 50- 2~
’ ' ' > l <) :
 No significant decrease in CV Death g ; //
& 20- ‘o 8 16 24 32 40 48 56 64 72 8 88 96 104109
- Statistically significant increase in e ——
. : . 0 8 16 24 32 40 48 56 64 72 80 88 96 104 109
retinopathy complications (/67%) Weeks since Randomization
. : : ::;:;oms" 1649 1637 1623 1617 1600 1584 1566
PY & Semaglutide 1648 1634 1627 1617 1607 1589 1579
Superiority analysis was not pre

specified

N Engl | Med 20| 6;5375:1c -1 e
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oL U DE -

SUSTAIN 6

( onsiderations

» Increase In retinopathy complications was found

brimarily In patients with pre-existing

broliferative retinopathy and driven by rapid

improvement In glycemic control

Following this finding, patients with

broliferative retinopathy requiring

iNntervention are common

participation in similar tria

¥ xellidled Trom
S

Superiority analysis was not pre-specified and
coulc

not be determined to be a conclusion

“CTED (OZEMPIC)
D Death from Cardiovascular Causes
100~
% 59 Hazard ratio, 0.98 (95% ClI, 0.65-1.48)
g P=0.92
< 804 .
€ 704 g Placebo
o
g  60-
£ 50- 2~
BN
n 407 1- Semaglutide
c
2 304
b 0+ T T T T T T T T T T T T ™
Q. 20 0 g 16 24 32 40 48 56 64 72 80 88 96 104 109
10-
) — T ] T I T T T 1 T T  p—
0 8 16 24 32 40 48 56 64 72 80 88 96 104 109
Weeks since Randomization
No. at Risk
Placebo 1649 1637 1623 1617 1600 1584 1566
Semaglutide 1648 1634 1627 1617 1607 1589 1579

N Engl | Med 20| 6;5375:1c -1 e
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PIONEER-6
SEMAGLUTIDE - ORAL (RYBELSUS)

Patients studied - stablished CVD or CV Risk (n = 3,183)

Duration- Median 15.9 months

Primary Endpoint- 3-Point MAC

Secondary Endpoint-  5-Point MACE, individual outcomes of comp.

Study Goal- Demonstrate Non-inferiority, Superiority

N Engl | Med 20 9;56 | g i e



GLe- 1 AGONIS TS
PIONEER-6

SEMAGLUTIDE - ORAL (RYBELSUS)

Key Findings-

A Composite Primary Outc;;ne

 Non-Inferior to placebo . :§ s
g 70- 6

» Non-Significant 2 1% reduction in ¢
g 40- A
o MACE § ¥ 3

#

» 49% reduction in All Cause o
Mortality s 11 1

Hazard ratio, 0.79 (95% Cl, 0.57-1.11)
Oral semaglutide, 61 events

"] Placebo, 76 events

71 P<0.001 for noninferiority

- P=0.17 for superiority

Placebo

Oral semaglutide

T
9

=5 T T T | T T |

18

1575
1565

T T T T T T T T
18 27 36 45 54 63 72 33

27 36 45 54 63 72 83

Weeks since Randomization

1062 735 16
1032 713 11

1557
1538

1547 1512
1528 1489

1564
1551

e 269% reduction in Non-Fatal Stroke

N Engl | Med 20 9;56 | g i e



GLe- 1 AGONIS TS
PIONEER-6

e AL U HDE - ©

RAL (RYBELSUS)

( ehsiderations

e bvent-driven tnal that was halted after the
pre-specified number of events had
occurred

- Resulted In relatively short median follow-
up time In the trial (1.3 years)

» Although statistically significant, the

reductions in All Cause Mortality and Stroke
s based on a small number of events

» (68 for All Cause Mortality, 28 for Stroke)

A Composite Primary Outcome
100+ 12: Hazard ratio, 0.79 (95% Cl, 0.57-1.11)
90~ Oral semaglutide, 61 events
w  80- 8 Placebo, 76 events
= 7+ P<0.001 for noninferiority
2 707 6 P=0.17 for superiority Placgbo |
§ wof 5
G 4-
Q SO"
P 4
t 40+ 2- Oral semaglutide
O 30- 1
S 0
Q. 20_ 1 | I |
0 9 13 27 36 45 54 63 72 33
10~
0- T T T T T T T
0 9 18 27 36 45 54 63 72 83
Weeks since Randomization
No. at Risk
Oral semaglutide 1591 1583 1575 1564 1557 1547 1512 1062 735 16
Placebo 1592 1577 1565 1551 1538 1528 1489 1032 713 11

N Engl | Med 20 9;56 | g i e
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EXSCEL
EXENATIDE - WEEKLY (BYDUREON)
Patients studied - Established CVD or CV Risk (n = [4,/52)
Duration- Median 3.2 years

Primary Endpoint- 3-Point MACE

Secondary Endpoint-  All Cause Death, CV Death, 4-P MACE

Study Goal- Demonstrate Non-inferiority, Superiority

N Engl | Med 201 7; 372128 e



GLe- 1 AGONIS TS
EXSCEL

FaelA e - WE

KLY (BYDU

REON)

Key Finc

INgs-

Non-Inferior to placebo

Non-Significant 97 reduction
o MACE

« Significant 4% reduction in All

Cause Mortality

Hazard ratio, 0.91 (95% Cl, 0.83-1.00)
P<0.001 for noninferiority g
P=0.06 for superiority

“
"
-~

A Primary Cardiovascular Outcome
100+ 18-
15+
— 80— 12-
<
=
¢ 60-
i
=
3
@ 40-
c
i
©
a
20 -
0 pmm=——"3

''''''''''

—
---'-CQ-
o &

6897 6565 5908 4468 3565 2961 2209 1366 6387

0 1
No. at Risk
Placebo 7396 7120
Exenatide 7356 7101

6893 6580 5912 4475 3595 3053 2281 1417 727

N Engl | Med 201 7; 372128 e
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EXSCEL
EXENATIDE - WEEKLY (BYDUREON))

( onsiderations-

» BARELY missed statistical significance for o e omc)
Superiority (0.83-1.00)
Number of patients (ITT) 7356 7396
» Study was pragmatic in nature, with minimal e Trn, . s
patient visits, Imited patient support nterttotreat  839(11.4%)  905(12:2%) —
Per protocol 591 (8.1%) 605 (8.3%) ——
Bt A ¢ : CV-related death
e 43% of participants discontinued study drug eSO —— T
: - Per protocol 142 (2.0%) 165 (2.3%) | - {
before trial completion Wit
o . Intent to treat 455 (6.2%) 470 (6.4%) | < {
» Study utilized the onginal Bydureon Tray, per protocol 3266  307@2% e
: 0.8 1.0 1.2
rather than the currently available Pen or T ——

B-Clise

N Engl | Med 201 7; 372128 e
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FREEDOM-CVO
EXENATIDE - IMPLANTED (ITCA 650)
Patients studied - Established CVD or CV Risk (n = >4,000)
Duration- Median |.2 years

Primary Endpoint- 3-Point MACE

Study Goal- Demonstrate Non-inferiority

FINdings- Non-Inferior

Results posted on Intartia.com website



http://intarita.com

GLE- | AGONIS TS

FREEDOM-CVO
EXENATIDE - IMPLANTED (ITCA 650)

Considerations

Short median exposure (1.2 years)

FDA declined to approve | TCA 650 (implanted exenatide) In
S Diemober, 201/

FDA accepted resubmitted NDA in October 2019, with a targetec
action date of March 2020

Results posted on Intartia.com website



http://intarita.com

GLE- | AGONIS TS

HARMONY
ALBIGLUTIDE - (TANZEUM)
Patients studied - Fstablished CVD or CV Risk (n = 2568
Duration- Median |.6 years

Primary Endpoint- 3-Point MACE

Study Goal- Demonstrate Non-inferiority, Superiority

FINndings- Superiority - Significant 22% risk reduction

Lancet 2018 DOl:https://dol.org/10.1016/50140-6/36(18)32261-X



https://doi.org/10.1016/S0140-6736(18)32261-X

GLE- | AGONIS TS

HARMONY
ALBIGLUTIDE - (TANZEUM)

Considerations

Statistically significant CV Risk reduction in spite of relatively short

median exposure time (.6 years)

Drug taken off the market as a business decision in 201/

Lancet 2018 DOl:https://dol.org/10.1016/50140-6/36(18)32261-X



https://doi.org/10.1016/S0140-6736(18)32261-X

GLE- | AGONIS TS

REWIND
DULAGLUTIDE - (TRULICITY)

Patients studied - stablished CVD or CV Risk (n = 9,901)
31.5% with CVD, 68.5% with CV Risk

Duration- Median 5.4 years

°rimary Endpoint- 3-Point MACE

Secondary Endpoint- Microvascular Composite, All Cause Mortality, et al.

Study Goal- Demonstrate Superiority

Lancet 2019 DOlhttps://doi.org/10.1016/S0140-6736(19)31 149-3



https://doi.org/10.1016/S0140-6736(19)31149-3

GLE- | AGONIS TS

REWIND
DULAGLUTIDE - (TRULICITY)

Key rindings-

A Composite cardiovascular outcome

184 —— Placebo
e |27 nsk reduction for 3-P RS Bt
MACE i
e 24% risk reduction for Stroke B &
- by gfoqéifé(gseaCIO-79~0-99)
- No significant reduction In R IR B
Myocardial Infarction, CV pulghotd 4949 4815 4670 4571 4369 3686 741

Death, or All Cause Mortality

Lancet 2019 DOlhttps://doi.org/10.1016/S0140-6736(19)31 149-3



https://doi.org/10.1016/S0140-6736(19)31149-3

GLE- | AGONIS TS

REWIND
DULAGLUTIDE - (TRULICITY)

( oliclderations

A Composite cardiovascular outcome

» Study population consisted mostly of patients 184 — Placebo
without established CVD ol M
» Overall outcome was driven primarily by ¥ 12-
participants in Europe and Asia £ 9"
- US and Canadian participants actually had a non- e 6-
significant |4% Increase In hazard ratio. 3 HR 0-88 (95% C1079-0-99)
p_ .
R ' ' O_.
» 25% of participants discontinued study drug before o 1 2 3 4 5 6
. Number at risk
study conclusion Placeho 4952 4791 4625 4437 4275 3575 742

Dulaglutide 4949 4815 4670 4521 4369 3686 741

- Greater number of participants in the placebo group

were also using other cardioprotective drugs

Lancet 2019 DOlhttps://doi.org/10.1016/S0140-6736(19)31 149-3



https://doi.org/10.1016/S0140-6736(19)31149-3

-1 AGUONIGTS
ROK REDUC TION SUMIMIATRS

ELIXA LEADER SUSTAIN-6 PIONEER-6 EXSCEL REWIND

(Adlyxin) (Victoza) (Ozempic) |(PO Semaglutide)| (Bydureon) (Trulicity)
3-P MACE Neutral Protective Protective Neutral Neutral Protective
CV Death Neutral Protective Neutral Protective Neutral Neutral
Non-Fatal . .
Neutral Neutral Protective Neutral Neutral Protective
Stroke
Death any cause Neutral = Protective Neutral Protective = Protective Neutral
HF Hosp Neutral Neutral Neutral Neutral Neutral Neutral

Non-Fatal Ml Neutral Neutral Neutral Neutral Neutral Neutral



-1 AGUONIGTS
ROK REDUC TION SUMIMIATRS

ELIXA LEADER SUSTAIN-6 PIONEER-6 EXSCEL REWIND

(Adlyxin) (Victoza)

3-P MACE +2% -13%
CV Death =2% =22%
Non-Fatal +12% 1%
Stroke
Death any cause  =6% =-15%
HF Hosp =-4% -13%
Non-Fatal Ml +3% -12%

 Statistically Significant

(Ozempic)

=26%

=2%

=-39%

+5%

+11%

-36%

(PO Semaglutide)  (Bydureon) (Trulicity)
=21% -9% =-12%
=51% -12% =-9%
=26% -15% =24%
=49% =-14% =-10%
-14% -6% -7%
+18% =-3% -4%

Non-Statistically Significant



VU5 IN PROGRE 8

SOUL

Fvaluating Oral Semaglutide for Cardiovascular risk reduction in
diabetic patients with CVD or CV Risk (testing for superiority)

SELECT

tvaluating Injected Semaglutide for Cardiovascular risk reduction in
Non-Diabetic overwelght or obese patients with established CVD




PEEr ] S OF CNVUETS

- All currently available have been shown to be generally safe from a cardiovascular

standpoint and previously unproven benefits have been demonstrated in certain
agents

- Previously unknown renal benefit has been observed with SGLT-2 and some GLP|
therapy

» [his has prompted further research on direct renal effects (CREDENCE, FLOW)

- (Cardiovascular and renal benefits of GLP-1 and SGLT-2 medications appear to go
beyond the effect of iImproved Hemoglobin Alc



WVl HAVE WE LEARINEES

B Death from Cardiovascular Causes

» Mechanisms of CV protection appears tp be ;- ————
different between SGLT-2s and GLP-1s E

| | | 1 | 1 I 1
6 12 18 24 30 36 42 48
Month

o 1

No. at Risk

» tarlier Kaplan-Meier separation in EMPA- e m oM M S mnEE s

R Gt G L e D — R B Death from Cardiovascular Causes
b VS Lo i 100 205 Hazard ratio, 0.78 (95% Cl, 0.66-0.93)

O\E Zg: 15 P=0.007
£ 704 104
- & 60- Placebo
» GLP-| meds seem to affect atherosclerosis 5 o 1
% :g: 0_0 6 12 18 24 30 36 42 48 54
» SGLT-2 meds seem to affect ventricular s

l I l T T l l
0 6 12 18 24 30 36 42 48 54

.F U n C_ti O n Months since Randomization

No. at Risk
Liraglutide 4668 4641 4599 4558 4505 4445 4382 4322 1723 484
Placebo 4672 4648 4601 4546 4479 4407 4338 4267 1709 465




A | ENGES OF Ve

* FINdINgs May not necessarily be applicable when comparing one study to another

» Inconsistencies amongst studies in terms of design and population

» FINdings may not apply to all patients in clinical practice

 Small, easily overlooked factors can confound one’s understanding of a study's

findings (e.g. drug discontinuation in EXSCEL, low number of events in PIONEER
Siisiey

« CVOTs may not be long enough to adequately study long-term effect (>5 years)



« CVOTs have changed the way we

ap

+ Im
we get there matters

f VO] finc
changes In treatment algorithm

recommendations from ADA

O | RELEVANCE IN PRAC TS

broach treatment of diabetes

broving Al c is im

bortant, but how

INgs have resulted In

®

American
Diabetes
Association-




Healthy eating, weight control, increased physical activity, and diabetes education

Mono- _
therapy Metformin
Efficacy” B SO0 - IR o e e S e high . lemwerm e . |
Hypo risk .. : : : : : : . : - low risk . : : : . : : : — 1 & o
Welght . B et o s el e S s o noutralllons - - oo s
Side effects : : JU : Gl / lactic acidosis : : SR .
Costs’ —— B ———— ——————— low. . .. . e —— =L
if A1C target not achieved after ~3 months of monotherapy, proceed to 2-drug combination (order not meant {c
any specific preference—choice dependent on a variety of patient- and disease-specific factor
Metformin Metformin Metformin Metformin Metfor
+ + +
Dual Sulfonylurea | | Thiazolidine- || | DPP-4 SGLT2
therapy'f dione inhibitor inhibitor
Efficacy’ | | oL — n | Intermediate __ ] | Intermediat: Ihiokan . ...
Hypo risk ... - moderate risk . L L lowrisk 1! lowrisk i
Welght . =gan o | = g . C
Side effects § 1 hypoglycemla ..... B 1 INREON.
c°sts’ --------------- — BN T hiach SR == e
Metformin
+
Triple Sulfonylurea GLP-1 recepto
inhibitor agonist
therapy + +

SU '
or|_T20_J
| orI DPP-4—II Insulin®

C targef not achieved after ~3 months of triple therapy and patient (1) on oral combination, move to injectables; (2} on GLP-1-RA, add
insulin; or (3) on optimally titrated basal insulin, add GLP-1-RA or mealitime insulin. In refractory patients consider adding TZD or SGLT2-i:

Metformin
4+

Combination
injectable
therapy?




FIRST-LINE Therapy is Metformin and Comprehensive Lifestyle (including weight management and physical activity)

NO

INDICATORS OF HIGH-RISK OR ESTABLISHED ASCVD, CKD, OR HF!
¥
CONSIDER INDEPENDENTLY OF BASELINE
A1C OR INDIVIDUALIZED A1C TARGET W
J |

» ‘
A IF A1C ABOVE INDIVIDUALIZED TARGET PROCEED AS BELOW
ASCVD PREDOMINATES |

HF OR CKD : |
PREDOMINATES W

= Particularly HFrEF COMPELLING NEED TO

(LVEF <45%) COMPELLING NEED TO MINIMIZE
MINIMIZE WEIGHT GAIN OR
« CKD: Specifically eGFR 30-60 HYPOGLYCEMIA s COST IS A MAJOR ISSUE® "

mL/min/1.73 m? or UACR
>30 mg/g, particularly

* Established ASCVD

* Indicators of high ASCVD risk

® (age 255 years with coronary,
carotid or lower extremity

- EITHER/
A artery stenosis >509%, or LVH) UACR >300 mg/g on
D!Talgg tceas n DPP-4i GLP-1RA SGLT2P TZD GLP-1 RA with T Sus TZD
| good efficacy
: , SGLT2¢
Association. e g
PREFERABLY SGLT2i with evidence of reducing If A1C if A1C if A1C HAIC
HF and/or CKD progressionin | | above target above target above target above target & if A1C above target
GLP-1 RA with proven CVOTs if 6GFR - - ; - . -
CVD Mt‘ o -8- & oa --- ' ------ 4 S_ ~ ',\_:;,-F <ft_§\," '~‘.-'_$P' n A‘c mm ™, é;.‘- “, !'-',’,'.'
......... m P ——— :
GLP-1 RA SGLT2P oJs Js
: if SGLT2i not tolerated or ToR Y &
ZOZO SGLmlm;;ovenCVDbeneﬂt i SGLT2p SGL OR OR
k: ad' - 5 than aaeqlmegvdg GLP-1RA with OR OR DPP-4i DPP-4i GLP-1 RA with TZD" sue
. : L. OV GV e J 20 2D OR OR SGLT2? Raodegiasy
Guidelines = m R ario e
if A1C above : T ] ] ;
: If A1C above target N W J J J
o,‘ < n ;1
If A1C above target W ¥ If A1C above target
If further intensification is required or » Avoid TZD in the setting of HF < If A1C above target W
patient is now unable to tolerate - : ‘ - q .
GLP-1 RA and/or SGLT2I, choose agents ng Continue with addition of other agents as outlined above W &
agents demonstrating CV safety: OV sately. i « Insuli basal insuli
« For patients on a SGLT?i, . 4 % GUBCHEN repy: FE)Sc, eslin fherapy. Dnesl e
* For patients on a GLP-1 RA, consider adding GLP-1 RA or SGLT2i and/or GLP-1 RA not with lowest acquisition cost
consider adding SGLT2i with proven CVD benefit' if A1C above target tolerated or contraindicated, use OR
i 1 1. imen with lowest risk of
with proven CVD benefit = DPP-4i (not saxagliptin) \V 7 reg welght gain = Consider DPP-4i OR SGLT2i
* DPP-4i if not on GLP-1 RA in the setting of HF (if g4 with lowest acquisition cost'
« Basal insulin® not on GLP-1 RA) Consider the addition of SU* OR basal insulin: PREFERABLY
» TZD5 = Basal insulin* = Choose later generation SU with lower risk of hypoglycemia DPP-4i (if not on GLP-1 RA)
= SU° = SU° = Consider basal insulin with lower risk of hypoglycemia’ based on weight neutrality
1. Proven CVD benefit means it has label indication of reducing CVD events 6. Choose later generation SU to lower risk of hypoglycemia, . 4
2. Be aware that SGLT2i labelling varies by region and individual agent with Giimepiride hes shown similar GV safety to DPP-4l If DPP-4i not tolerated or
regard to indicated level of eGFR for initiation and continued use 7. Degludec / glargine U300 < glargine U100 / detemir < NPH insulin contraindicated or patient already
3. Empaglifiozin, canaglifiozin and dapaglifiozin have shown reduction in HF and to 8. Semaglutide > liragiutide > dulaglutide > exenatide > lbdsenatide on GLP-1 RA, cautious addition of;
reduce CKD progression in CVOTs. Canaglifiozin has primary renal outcome data from 9. If no specific comorbidities (.. no established CVD, low risk of hypoglycemia
CREDENCE. Dapaglificzen has primary heart failure outcome data from DAPA-HF and lower priortty to avold weight gain or no weight-related comorbidities) « SU® « TZD® - Basal insulin
4. Degludec or U100 glargine have demonstrated CVD safety 10. Consider country- and reglon-specific cost of drugs. In some countries
5. Low dose may be better tolerated though less well studied for CVD effects TZDs relatively more expensive and DPP-4i relatively cheaper LVH = Left Vetricular Hypertrophy; HFrEF = Heart Falure reduced Ejection Fraction
T Actioned whenever these become new dinical considerations regardiess of background glucose-lowering medications. UACR = Urine Ratio; LVEF = Left Ventricular Ejection Fraction
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) FOR FURTHER RESEARE S

» Longer-term follow up Is needed to study
ife-long effect In diabetics

A standardized study design would allow
more generalizability between different
studies of different drugs

» Further studies of low-risk populations
would be more applicable to the average
diabetic patient
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e |n March 2020 FDA revised
ouidelines, removing the CVO'T

demonstration of safety as part of

pre-approval requirement
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Thank you for your attention



