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Introduction

30.3 million people (9.4%) have diabetes in US
7.2 million are undiagnosed

Diabetes is considered to be a coronary heart disease
equivalent

DM 2 patients

DM 2 without MI History (20.2%) had equivalent Ml risk as pt
with out DM 2 that had a previous Ml (18.8%)

Pt with DM 2 with history of MI- 45% over 7 years

\/Ochsner‘"
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Diabetes and Heart Disease

TAMI trial- Angiography data post acute Ml in 148 (DM)
vs 923 (Non DM) patients
66% (DM) vs 46% (Non DM) had multivessel disease

Pt with diabetes had higher mortality rate- 11% vs 6%
Mortality for Female w/ DM- 21%

Patients with diabetes had higher incidence of Pulm Edema-
11% vs 4%

\ OChsner Granger et al. Journ Amer Coll Card,

Health System 1993 Mar 15; 21(4): 920-925



Heart Disease Risk factors

HTN
Hyperlipidemia
Glucose control

Database search on Type 1 and Type 2 diabetes

RR of CV events increased 1.18 for every 1 point increase in
Alc

Microalbuminuria
Odds ratio of 2.4 for CV death
Odds ratio 2.0 for CV morbidity and mortality
Also a risk factor for HF

\ OChsner -Selvin et al. Ann Intern Med 2004 Sep 21;141(6):421-31.

Health System -Dinneen et al. Arch Intern Med 157: 14131418, 1997



Diabetes and Heart Failure

HFrEF- HF with reduced EF
LVEF < 40%

HFpEF- HF with preserved EF
LVEF > 50%

6.5 million adults in US have HF

Prevalence- approx 40% hospitalized with HF
Patients with Diabetes- 9-22% have HF
Diabetes = RF for HF (2-4x risk)

HF= RF for Diabetes

\ OChsner AHA Scientific Statement. Circulation. 2019:140:e294—e324
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Diabetes and Heart Failure

No DM: 12.4/1000
Rate ratio, 2.5 (95% Cl, 2.3-2.7)

Framingham?' 45-74y 5209 Up to 20 Age-adjusted rates (person-years): RR (men): 1.82 Men: 7.7%
(study sample DM (men): 7.6/1000 RR (women): 3.75 | Women: 18.0%
included ages .
45-74y) No DM (men): 3.5/1000
DM (women): 11.4/1000
No DM (women): 2.2/1000
Cardiovascular >65y 5888 Mean 5.5 Rates (person-years): RR: 1.74 (95% Cl, 8.3%
Health Studyzz DM (men): 44.6/1000 1.38-2.19)
No DM (men): 22.9/100
DM (women): 32.5/1000
No DM (women): 12.1/1000
Heart and Soul Stable 839 Mean 4.1 Rates (person-years): HR, 3.34 (95% Cl,
Study” CAD DM: 36.6/1000 1.65-6.76)
No DM: 17.9/1000
MESA* 4-84y 6814 Median 4 HR, 1.99 (95% Cl, DM-attributable
1.08-3.68) risk: 19 per 1000
NHANES® 25-74y 13643 Mean 19 Cumulative incidence at age 85 y: RR, 1.85(95% ClI,
DM (men): 65.5% 1.51-2.28)
No DM (men): 36.9% Similar in men and
DM (women): 61.8% women
No DM (women): 28.9%
Retrospective cohort 8231 +DM, Upto6 Rates (person-years):
of Kaiser Permanente 8845 no DM: 30.9/1000
Northwest Database'’ DM
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Pathophysiology

Hyperglycemia, insulin resistance, hyperinsulinemia

!
Inflammation | Cardiomyocyte RAAS A calcium | Autonomic
DEYSSD'ﬁelmlla hypertrophy/LVH |} activation |l handling dysfunction
ndothelia

A fatty acid
utilization

Formation
Fibrosis of AGEs

dysfunction

Ischemic Diabetic
cardiomyopathy cardiomyopathy

N Heart failure in
- diabetes )

\ OChsner AHA Scientific Statement. Circulation. 2019;140:294—e324
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Diabetic cardiomyopathy

Initially described in 1972

Definition- Ventricular dysfunction in the absence
atherosclerosis and HTN in patients with DM.
Systolic or diastolic dysfunction

Initial stages may be asymptomatic- LV hypertrophy and
diastolic dysfunction.

Cardiomyocyte stiffness

\ OChsner Guanghong et al. Circulation research, Volume 122, Issue 4, 16 February

Health System 2018, Pages 624-638



Diabetic cardiomyopathy

Cardiovascular Health Study
5200 patients
Age > 65

Patients with Diabetes had increased left post wall and septal
thickness.

Increased with duration of diabetes,
Diabetes a predictor of increased LV mass.

\ OChsner Guanghong et al. Circulation Volume 122, Issue 4, 16 February

Health System 2018, Pages 624-638
Lee et al. Am Heart J1997 Jan;133(1):36-43.



Diabetes Medications and Heart Failure
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Thiazolidinediones

Rosiglitazone and pioglitazone associated with HF

events

FDA: Do not initiate in Class IlI-1V HF.

PROactive Trial
Pioglitazone in Type 2 patients with history of macrovascular
disease

5238 patients in 19 countries followed a mean of 9.5 years

\ OChsner Charbonnel et al. Lancet VOLUME 366. TYPE 2

Health System P1279-1289, OCTOBER 08, 200



25

Pioglitazone (514 events)
Placebo (572 events)
20
&
5 15 . .
2 HR=090 (95% C10.80-1.02) Prim Outcome: Comp all cause
5 p=0-095 .
g 101 Mortality, nonfatal MlI, Stroke,
£ ACS, PVD intervention,
57 .
amputatlon
G | | I I I 1
0 6 12 18 24 30 36
Time from randomisation (months)
Numbers at risk
Pioglitazone 2488 2373 2302 2218 2146 348
Placebo 2530 2413 2317 2215 2122 345
257
—— Pioglitazone (301 events)
—— Placebo (358 events)
20
g
£ 157
g
Sec outcome: Comp All g L
. €
cause mortality, nonfatal 3 084955 C1072.055)
MI and Stroke 5 pro0x
0 T T T T T 1
0 6 12 18 24 30 36
Time from randomisation {(months)
Numbers at risk
Pioglitazone 2536 2487 2435 2381 2336 396
Placebo 2566 2504 2442 2371 2315 390
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PROactive Trial

Pioglitazone (n=2605) Placebo (n=2633) P
Number Number Number Number
ofevents  of patients of events of patients
Any report of heart failure* 417 281 (11%) 302 198 (8%) <0.0001
Heart failure not needing 160 132 (5%) 117 90 (3%) 0-003
hospital admission™
Heart failure needing 209 149 (6%) 153 108 (4%) 0.007
hospital admission*
Fatal heart failuret 25 25 (1%) 22 22 (1%) 0634
*Not adjudicated. tAdjudicated cause of death.
Table 9: Reports of heart failure

\ OChsner Charbonnel et al. Lancet VOLUME 366. TYPE 2 P1279-1289, OCTOBER 08, 200
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DPP 4 Inhibitors
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SAVOR TIMI 53

Saxagliptin
History of CVD or at risk
78% with CVD/CHF
Median f/u 2.1 years and 16,492 patient randomized

3 point MACE

Statin use 78%
13% with CHF

613 events (Saxa) vs 609 (Placebo): 7.3% vs 7.2%
HR 1.00

HF Hospitalization: 3.5% (Saxa) vs 2.8% (Placebo)
HR 1.27
P=0.007

Similar rates of acute and chronic pancreatitis

\/Ochsner“‘

Health System Scirica et a. NEJM, Oct 2013, 369; 14: 1317-26



EXAMINE

Alogliptin
Patients with CVD

With MI or unstable angina requiring hospitalization within previous 15-90 days
100% with CVD (28% with CHF)

5,380 patients with median f/u 1.5 years
3 point MACE
Statin use 91%

305 Events (Alog) vs 316 (Placebo): 11.3% vs 11.8%
HR 0.96

Hospitalization for HF: HR 1.19

\/Ochsner“‘

Health System White et al. NEJM 2013; 369: 1327-35



TECOS

Sitagliptin

Patients with established CVD

14,671 patients with median f/u 3.0 years

Statin use 80%

18% with CHF

4 point MACE

839 events (Sita) vs 851 (placebo): 11.4% vs 11.6%
Hospitalization for HF: HR 1.00

\ OChsner Green et al. NEJM 2015; 373: 232-42
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A Primary Cardiovascular Outcome

B Secondary Cardiovascular Outcome

100~ Placebo 100 Placebo
154 12,54
T 804 ioti T 804 10.0+
§, 10- Sitagliptin § 55 Sitagliptin
.§ 60- g cq 5.0
S
:g Hazard ratio, 0.98 (95% Cl, 0.89-1.08) % 254 Hazard ratio, 0.99 (95% C1, 0.89-1.10)
g 40 P0.65 g P=0.84
c | L] ] L] ] Ll L 1 ] ) o'o | Ll J L L 1 1 L
s 0 4 8 12 18 24 30 36 42 48 5 0 4 12 18 24 30 36 42 48
a 20+ a 204
o""-'¢iv T T T T T T T 0+ T T T T T T T T T
0 - 8 12 18 24 30 36 42 43 o 4 8 12 18 24 30 36 42 48
Month Month
No. at Risk No. at Risk
Sitagliptin 7332 7131 6937 6777 6579 6386 4525 3346 2058 1248 Sitagliptin 7332 7145 6969 6817 6638 6457 4584 339% 2097 1270
Placebo 7339 7146 6902 6751 6512 6292 4411 3272 2034 1234 Placebo 7339 7161 6939 6796 6573 6359 4472 3332 2070 1260
C Hospitalization for Heart Failure D Death from Any Cause
100 100+
54 10- Placebo,
A 804 4 -~ 30 8-
g 34 FlaceSo & | Sitagliptin
6-.
f Sitagliptin £
& 60 24 o 604 44
g 1 Hazard ratio, 1.00 (95% Cli, 0.83-1.20) g 24 Hazard ratio, 1.01 (95% Cl, 0.90-1.14)
@ 40+ P«0.98 » 404 P«0.388
o-‘ T L L] L ] ] 1 1 = ° T 1 ] ] ] | X7 ] 1 L
-g 0 4 8 12 18 24 30 36 42 48 -§ 0 4 8§ 12 18 24 30 36 42 48
a 204 a 204
0 ] L] L L 1 L] T L] T c L] L ] L L L] T 1 T
0 - 8 12 18 24 30 36 42 48 0 4 8 12 18 24 30 36 42 48
Month Month
No. at Risk No. at Risk
Sitagliptin 7332 7189 7036 6917 6780 6619 4728 3515 2175 1324 Sitagliptin 7332 7262 7180 7103 7010 6904 4964 3739 2321 1435
Placebo 7339 7204 7025 6903 6712 6549 4599 3443 2131 1315 Placebo 7339 7271 7176 7098 6982 6864 4891 3673 2293 1412
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DPP 4 and Heart Failure

Table 1—Data from randomized placebo-controlled trials of DPP-4 inhibitors and the risk of HF
Hospitalization for HF

Sample Median follow-up Rate (no. per 100 PYs)

Study Year DPP-4 inhibitor Population size (years) DPP-4 inhibitor Placebo  HR (95% ClI)
SAVOR-TIMI 2013, 2014 Saxagliptin CVD or multiple 16,492 2.1 1.71* 1.36* 1.27(1.07-1.51)
53 (5,6) CVD risk factors
EXAMINE (7,8) 2013, 2015 Alogliptin Post-ACS 5,380 1.5 2.69t 2.28t  1.19(0.90-1.58)
With history of HF 1,533 5.601 5.85t  1.00(0.71-1.42)
With no history of HF 3,847 1.53t 0.86t 1.76 (1.07-2.90)
TECOS (9) 2015 Sitagliptin cvD 14,671 3.0 1.07 1.09 1.00(0.83-1.20)%

ACS, acute coronary syndrome; PYs, person-years. *Estimated using the total person-years of follow-up reported for each group (16,884 for
saxagliptin and 16,761 for placebo). tEstimated using the median duration of follow-up for the trial. $+Adjusted for baseline history of HF.

/

Ochsner:
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DPP 4 and Heart Failure

SAVOR TIMI 53- increased risk seen in 1t year- HR 1.27
Conflicting results in meta-analysis and observational studies

Claims based observational study- retrospective
3 years
112,888 patients- Saxagliptin vs Sitagliptin
HR 0.95 w/ CVD
HR 0.99 w/o CVD
No difference between Saxa and Sita
Also looked at DPP 4 vs SU- no difference

\ OChsner Filion et al. Diabetes Care 2016; 39:735-737

Health System Fu, ete al Diabetes Care 2016 May; 39: 726-734



GLP-1 and Heart Failure
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Live Trial

Liraglutide effect with HFrEF

With and without DM

N=241 for 24 weeks

Effect on LVF in stable CHF

DM 2- 32% in Lira arm and 29% in Placebo arm
Ischemic Heart Disease- approx 28%

\/Ochsner“‘
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Change in
LVEF (%)

L
1.5 1

1 -

0.5 -j
[0.6.2.4) _
0- P =024 Mean (95% CI)
_ﬂLE | H

—0.8%

. Liraglutide . Placebo . Liraglutide vs. Placebo

Figure 2 Change in primary endpoint. Cl, confidence interval; LVEF, left ventricular ejection fraction.

P Value 0.24

f/
OChsner Jorsal et al. European Journal of Heart Failure (2017) 19, 69-77
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Live Trial

Increase in HR: Diff 7 BPM (P< 0.0001)

Liraglutide Placebo

n (%) n (%)
Cardiac
Death due to ventricular tachycardia 1 0
Ventricular tachycardia 3 1
Arrial fibrillation (DC-converted) 4 2
Acute coronary syndrome 3 0
Worsening of CHF 1 0
Subtotal 12 (10)° 3 (3)

\/Ochsner'"
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Table 3. GLP-1 RAs in Patients With Heart Failure and Reduced Ejection Fraction

Outcomes LIVE* FIGHT*! Lepore et al**
Year 2016 2016 2016

M 241 300 Bz
Follow-up, mo 5] (5] 3
Primary outcome L\VEF Global rank (death, HF LVEF

hospitalization, and N-terminal
pro-brain-type natriuretic peptide
change)
HF hospitalization MR HR 1.3 (0.89 to 1.88) MR

LVEF change, %

—08(211t005), P~024

-0.1(2.3t0 2.1), P=0.95

—2.0+1.6 (P=0.22)

IWEDV change, mL

34(-23t092), P=024

6.7 (-2.6to 16.0), P=0.16*

-0.2+6.5 (P=0.98)

LVESV change, mL

26(12t06.4), P=0.19

5.0{-26t012.7), P=0.19*

0.4+6 (P=0.95)

eMWD, m

24 (2 to 47), P=0.04°

5 (29 to 39), P=0.79

9+16 (P=0.58]

\/Ochsner“‘
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SGLT 2 and HF
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EMPA-REG

Empagliflozin

Patients with pre-existing CVD

10% with HF

7,020 patients with median f/u 3.1 years
3 point MACE

490 events (Empa) vs 282 events (Placebo): 10.5% vs 12.1%
HR 0.86: P= 0.04 for superiority

Hospitalization for HF: 2.7% (Empa) vs 4.1% (placebo)

\/Ochsner“‘

Health System Zinman et al. NEJM 2015:373:2117-28



A Primary Outcome

B Death from Cardiovascular Causes

20+ 9+
- Placebo = 3
3 g,
€ 151 E
5 Hazard ratio, 0.86 (95.02% Cl, 0.74-0.99) = @ o1 Hazard ratio, 0.62 (95% C1, 0.45-0.77) Empagiifiozin
f - P=0.04 for superiority Empaglifiozin % 54 P<0.001
4
B 3‘
54 24
1+
e T L) 1] Ls L] T L] 1 o- T T 1 T L] L] L) L)
0 6 12 18 24 30 36 42 43 0 6 12 18 2% 30 36 42 43
Month Month
No. at Risk No. at Risk
Empagifiozin 4687 4580 4455 4328 3851 2821 2359 1534 370 Empaglifiozin 4687 4651 4608 4556 4128 3079 2617 1722 414
Placebo 2333 2256 2194 2112 1875 1380 118l 741 166 Placebo 2333 2303 2280 2243 2012 1503 1281 825 177
C Death from Any Cause D Hospitalization for Heart Failure
151 71 Placebo
Placebo é
3 3
; 1
Hazard ratio, 0.68 (35% C1, 0.57-0.32) Hazard ratio, 0.65 (95% CI, 0.50-085)
£ P<0.001 £ 41 P=0002 Empaglifiozin
3 R
- | 4
: 15
l-
0
v T T L) T 1§ . § L L)
0 6 12 18 o 30 36 42 43
Month
No. at Risk No. at Risk
Empaghflozin 4687 4651 4608 4556 4128 3079 2617 1722 44 Empaglifiozin 4687 4614 4523 4427 3988 2950 2487 1634 395
Placebo 2333 2303 2280 2243 2012 1503 1281 825 177 Placebo 2333 2271 226 2173 1932 1424 1202 775 168
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CANVAS Program

Pooled data of CANVAS and CANVAS-R

Patients with CVD or age >50 with CV risk factors
65.6% with CVD
14.4% with HF

CANVAS
4,330 patients with median f/u 5.7 years

CANVAS-R
5,812 patients with median f/u 2.1 years

3 point MACE

\/Ochsner‘"

Health System NEAL et al. NEJM 2017; 377:644-57



CANVAS Program

A Hospitalization for Heart Failure
o
100+ 84
90+ 7
F 80+ 6
£ 70- ?]
4 =
° & 60
E .
£ 50 2
2 404 14
4
2 304 04 T
10+
ﬂ_.
0 26 52 78 104 130
No. at Risk
Placebo

Hazard ratio, 0.67 (95% CI, 0.52-0.87)

Placebo

Canagliflozin

I I 1 L 1 | I I I 1 1

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

I LI I I Ll I 1 I

156 182 208 234 260 286 312 338

Weeks since Randomization

4347 4267 4198 4123 3011 1667 1274 1256 1236 1210 1130 1158 829 233
Canagliflozin 5795 5732 5653 5564 4437 3059 2643 2610 2572 2540 2498 2451 1782 490
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DECLARE Trial

Dapagliflozin CVOT
17,160 patients with DM 2 with CVD or at risk

MACE (CV Death, MI, Stroke) and composite of CV
death or hospitalization for heart Failure

Median F/U 4.2 years
Approx 10% had HF

CV Death and Hospitalization for HF
4.9% (Dapa) vs 5.8% (Placebo)
Hospitalization for HF Alone: HR 0.73

\/Ochsner‘"

Health System Wiviott et al. N Engl J Med 2019;380:347-57



DECLARE Trial

\/

100+
90
80-
70~
60
50~
40-
30-
20-
10
0

Cumulative Incidence (%)

A Cardiovascular Death or Hospitalization for Heart Failure

6 Hazard ratio, 0.83 (95% Cl, 0.73-0.95)
P=0.005 for superiority

54 Placebo

4

34 Dapagliflozin

| | | | 1
0 180 360 540 720 900 1080 1260 1440

0

No. at Risk
Placebo 8578
Dapagliflozin 8582

Ochsner:
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720 900 1080 1260 1440

Days

1 1 I
180 360 540

8485 8387 8259 8127 8003 7880 7367 5362
8517 8415 8322 8224 8110 7970 7497 5445

Wiviott et al. N Engl J Med 2019;380:347-57




CVD REAL

Multinational observation study
6 countries

Data: claims, EHR and registry data (309,056 patients)

Looked at all SGLT 2 inhibitors

Canagliflozin: 53%
Dapagliflozin: 42%
Empagliflozin: 5%
HF and death on newly initiated SGLT 2

\/Ochsner“‘

Health System Kosiborod et al. Circulation 2017; 136:249-259



CVD REAL

Hospitalization for HF: HR 0.61 (P= <0.001)
All Cause Mortality: HR 0.49 (P= <0.001)
No heterogeneity by country

\ OChsner Kosiborod et al. Circulation 2017;

Health System 136:249-259



CREDENCE Trial

Double Blind Randomized Trial
Cana 100 mg vs placebo

Type 2 Diabetes in patients with albuminuric chronic
kidney disease

Patient Eligibility
Age > 30
Alc 6.5%-12%

CKD
eGFR 30 to < 90 ml/min
And Albuminuria- urine albumin/cr > 300 to 5000
60% of participants had eGFR 30-60 mi/min

Stable dose of ACE or ARB x 4 weeks

\/Ochsner‘"
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CREDENCE Trial

4401 patients randomized
Median f/u 2.62 years
14.8% had CHF

DM Duration 15.8 years
50.4% had CV disease

Avg Alc 8.3%

Avg eGFR 56.2 mL/min
Median urine alb/cr ratio 927

Trial stopped early at interim analysis due to positive
results

\/Ochsner‘"

Health System Perkovic et al. n engl j med 380;24



A Primary Composite Outcome

B Renal-Specific Composite Outcome

1009 309 Hazard ratio, 0.70 (95% CI, 0.59-0.82) 1009 209 Hazard ratio, 0.66 (95% Cl, 0.53-0.81)
g %7 259 p=0.00001 g 07 ] P<0001
S 80 20 Placebo S 204 Placeb
c | =
E 70+ 154 E 70+ 104
= 60 104 = 60
-_E 50 5 Canagliflozin _g 50 51 Canagliflozin
T 404 3 404
: 0 | | | | | | 1 s 0 — | | | | 1
'E 30+ 0 6 12 18 24 30 36 42 g 30+ 0 6 12 18 24 30 36 42
8 20| S 20
@ o
& 104 ﬁ’_j;—’// * 1 _ﬁ
0 | | | | | | | 0 | =1 | | | |
0 & 12 13 24 30 36 42 0 6 12 18 24 30 36 42
Months since Randomization Months since Randomization
No. at Risk No. at Risk
Placebo 2199 2178 2132 2047 1725 1129 621 170 Placebo 2199 2178 2131 2046 1724 1129 621 170
Canagliflozin 2202 2181 2145 2081 1786 1211 646 196 Canagliflozin 2202 2181 2144 2080 1786 1211 646 196

C End-Stage Kidney Disease

D Dialysis, Kidney Transplantation, or Renal Death

1007 197 Hazard ratio, 0.68 (95% CI, 0.54-0.86) 1009 109 442 ard ratio, 0.72 (95% Cl, 0.54-0.97)
s 907 7 p=0.002 g 07 &
& - 12+ Placebo & 4
- a0 80 Placebo
= 10 - 6
o 704 3 g 70
(VT ) (1] —
c 60 6 c 60| 4
= 504 ;: Canagliflozin = 50+ 2- Canagliflozin
S 40 0 T 40 0
T T T 1 I T T T T T 1
2 301 0 6 12 18 24 30 36 42 2 304 0 6 12 18 24 30 36 42
L) Q
= 20+ 2 20
¢ 10 j £ 10- —
O | | L T T T 1 0 | | T T T T 1
0 6 12 18 24 30 36 42 0 6 12 18 24 30 36 42
Months since Randomization Months since Randomization
No. at Risk No. at Risk
Placebo 2199 2182 2141 2063 1752 1152 641 178 Placebo 2199 2183 2147 2077 1776 1178 653 180
Canaglifiozin 2202 2182 2146 2091 1798 1217 654 199 Canaglifiozin 2202 2184 2148 2100 1811 1236 661 199

Ocnsner

Perkovic et al. n engl j med 380;24
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CREDENCE Trial

Hosp Heart Failure HR 0.61- P value < 0.001

NNT- 1000 pt for 2.5 yrs.

22: Prim Composite outcome (ESKD, DBL Cr, Renal or CV
Death)

28: Composite of ESKD, DBL Cr, or Renal Death
46: Hosp for Heart Failure

\ OChsner Perkovic et al. n engl j med 380;24
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EMPEROR Reduced Trial

Empagliflozin in Class Il, Ill, or IV HF
HFrEF (EF < 40%)
Patients= 3730

Primary Outcome- Composite of CV Death or
Hospitalization for HF.

Median F/U 16 months
All patients on standard HF treatment

Patients
Ischemic HF- Approx 52%
Nonischemic HF- Approx 47%
/ DM- Approx 50%
Y Ochsner

Health System Packer et al. N Engl J Med 2020;383:1413-24



A Primary Outcome
100- 357 Hazard ratio, 0.75 (95% Cl, 0.65-0.86) Placebo
30 P<0.001
90 . - Empagliflozin
80 27 -
% 20- Pt
g 70 e
:E 15 - P o -
o — -
£ 10- .
2 L7
& 50- 5 -
E -
g 40 0 T T T T T T | | T
0 90 130 270 360 450 540 630 720 81
o Placebo
£ 304 __ « - Empaglifiozin
= -
W 20- U
10+ .-
- — - -
0 I I I I I I | I 1
0 90 180 270 360 450 540 630 720 810
Days since Randomization
No. at Risk
Placebo 1867 1715 1612 1345 1108 854 611 410 224 109
Empagliflozin 1863 1763 1677 1424 1172 909 645 423 231 101
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B First and Recurrent Hospitalizations for Heart Failure
0.6+
Hazard ratio, 0.70 (95% Cl, 0.58-0.85)
P<0.001
0.5
5 Placebo
-
< 0.4
a | .
@ 1 Empagliflozin
5 "
> -
L-; 0.3 s
2 ,-="
E e
> 0.2- =47
- -
g ot
= L -
0.1+ .
- - - )
0.0+ T T T T T T T T 1
0 S0 180 270 360 450 540 630 720 810
Days since Randomization
No. at Risk
Placebo 1867 1820 1762 1526 1285 1017 732 497 275 135
Empagliflozin 1863 1326 1763 1532 1283 1008 732 495 272 118

/

OChsner Packer et al. N Engl J Med 2020;383:1413-24
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Subgroup Empagliflozin Placebo Hazard Ratio (95% Cl)
no. of patients with events/total no.

Overall 361/1863 462/1867 FH
Baseline diabetes status

Diabetes 200/927 265/929 =

No diabetes 161/936 197/938 =
Age

<65 yr 128/675 193/740 —=—

=65 yr 233/1188 2691127 -
Sex

Male 294/1426 353/1411 -

Female 67/437 109/456 ]
Race

White 264/1325 289/1304 !

Black 24/123 48/134 P

Asian 62/337 99/335 ——

Other 5/51 14/63 I i
Baseline body-mass index

<30 226/1263 322/1300 =

=30 135/600 140/567 =
Baseline eGFR (CKD-EPI)

=60 159/969 224 /960 =

<60 202/893 237/906 =
HF hospitalization in <12 mo

No 208/1286 285/1293 =

Yes 153577 177/574 —=—]
Cause of heart failure

Ischemic 207/983 236/946 .

Nonischemic 154/880 226/921 =
Baseline NYHA class

1] 220/1399 299/1401 =

or vV 141464 163466 —=—
Heart failure physiology

LVEF =30% and NT-proBNP <median 80/699 115/724 =

LVEF =30% and NT-proBNP =median  169/631 249/661 =

LVEF >30% 108/526 97/475 e
Baseline use of MRA

No 118/557 132/512 =

Yes 243/1306 330/1355 e
Baseline use of ARNi

No 31071523 369/1480 ]

Yes 51/340 93/387 ]

0125 025 05 1.0 20 40
Empagliflozin Better Placebo Better

0.75 (0.65-0.86)

0.72 (0.60-0.87)
0.78 (0.64-0.97)

0.71 (0.57-0.89)
0.78 (0.66-0.93)

0.80 (0.68-0.93)
0.59 (0.44-0.80)

0.88 (0.75-1.04)
0.46 (0.28-0.75)
0.57 (0.41-0.78)
0.41 (0.15-1.14)

0.70 (0.59-0.83)
0.85 (0.67-1.08)

0.67 (0.55-0.83)
0.83 (0.69-1.00)

0.71 (0.60-0.85)
0.79 (0.64-0.99)

0.82 (0.68-0.99)
0.67 (0.55-0.82)

0.71 (0.59-0.84)
0.83 (0.66-1.04)

0.70 (0.53-0.93)
0.65 (0.53-0.79)
0.99 (0.76-1.31)

0.76 (0.59-0.97)
0.75 (0.63-0.88)

0.77 (0.66-0.90)
0.64 (0.45-0.89)

OChsner Packer et al. N Engl J Med 2020;383:1413-24
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DAPA-HF

Dapagliflozin in Class I, lIl, IV HF
HFrEF (EF < 40%)
Patients= 4744

Primary Outcome- Composite of CV Death or worsening
HF

Worsening HF= Hospitalization of IV therapy
Median F/U 18.2 months

Patients
Ischemic HF- approx 55%
Nonischemic- approx 36%
Diabetes- Approx 42%

\/Ochsner“‘

Health System McMurray et al. N Engl J Med 2019;381:1995-2008.



Placebo

Dapagliflozin

A Primary Outcome

B Hospitalization for Heart Failure

100~ 397 Hazard ratio, 0.74 (95% Cl, 0.65-0.85) 1004 397 Hazard ratio, 0.70 (95% Cl, 0.59-0.83)
904 25 P<0.001 90 - 25
£ 80 20 & 807 20-
g 704 15 § 709 15
g 60 ¥ 60+
3 10- 3 10- —
£ 504 £ 504
. 5_
.g 40+ 3 E 40 -
- 0 ks 0
= 30 T T T T T T T 1 = 30 | T T T T T 1
E 0 3 6 9 12 15 18 21 24 £ 0 3 6 9 12 15 18 21 24
a 20‘ a 20_
10 104 ﬁ
0 T T T T T T 1 0 T T T T T T 1
0 6 9 12 15 18 21 24 0 [ 9 12 15 18 21 24
Months since Randomization Months since Randomization
No. at Risk No. at Risk
Placebo 2371 2258 2163 2075 1917 1478 1096 593 210 Placebo 2371 2264 2168 2082 1924 1483 1101 596 212
Dapaglifiozin 2373 2305 2221 2147 2002 1560 1146 612 210 Dapagliflozin 2373 2306 2223 2153 2007 1563 1147 613 210
C Death from Cardiovascular Causes D Death from Any Cause
1000 397 Hazard ratio, 0.82 (95% Cl, 0.69-0.98) 1004 397 Hazard ratio, 0.83 (95% Cl, 0.71-0.97)
90 254 904 254
& 809 201 & 809 20-
- u -
g 70 15+ 2 70 154 P
60+ 8 60+ —
S 10- - 8 10- o’
£ 504 ’__,_.r/_"f £ 504
2 a0 7 2 44 7
= 0 = 0
3 304 T T | T T T ] = 304 T T T T T T 1
£ 0 3 6 9 12 15 18 21 24 £ 0 3 6 9 12 15 18 21 24
S 204 S 20+
104 e 104 /_’%
0 T I T T T T 1 0_ 1 I 1 I I 1 1
0 3 [ 9 12 15 18 21 24 0 6 9 12 15 18 21 24
Months since Randomization Months since Randomization
No. at Risk No. at Risk
Placebo 2371 2330 2279 2230 2091 1636 1219 664 234 Placebo 2371 2330 2279 2231 2092 1638 1221 665 235
Dapagliflozin 2373 2339 2293 2248 2127 1664 1242 671 232 Dapagliflozin 2373 2342 2296 2251 2130 1666 1243 672 233

\/Ochsner'“
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Dapagliflozin Placebo
Subgroup (N=2373) (N=2371) Hazard Ratio (95% CI)
no. af patienis /total no.
All patients 386/2373 50272371 —_— 0.74 (0.65-0.85)
Age
=65 yr 162/1032 196/998 —_— 0.78 (0.63-0.96)
65 yr 224/1341 306/1373 —_— 0.72 (0.60—0.85)
Sex
Male 307/1809 406/1826 — 0.73 {0.63-0.85)
Female 79/564 96/545 B — — 0.79 {0.59-1.08)
Race
White 275/1662 348/1671 —_— 0.78 (0.66-0.91)
Black 26/122 32/104 - 0.62 (0.37-1.04)
Asian 78/552 118/564 R — 0.64 (0.48—0.86)
Other 7/37 4(32
Geographic region
Asia 77/543 114/553 -_—— 0.65 (0.49-0.37)
Europe 193/1094 218/1060 _— 0.84 (0.69-1.01)
Morth America 54335 73/342 R e E— 0.73 (0.51-1.03)
South America 62/401 97/416 = ——=———— 0.64 (0.47-0.88)
NYHA class
1 190/1606 289/1597 ~——=—— 0.63 (0.52-0.75)
lor IV 196/767 213774 —_—— 0.90 (0.74-1.09)
LVEF
=Median 222[1230 307/1239 —_— 0.70 (0.59-0.84)
>Median 1641143 195/1132 —_— 0.81 (0.65-0.99)
NT-proBNP
=Median 100/1193 155/1179 -— 0.63 (0.49-0.30)
=Median 286/1179 347/1191 — 0.79 (0.68-0.92)
Hospitalization for heart failure
Yes 195/1124 279/1127 - 0.67 {0.56-0.80)
No 191/1249 223/1244 —] 0.84 (0.69-1.01)
MRA at baseline
Yes 281/1696 361/1674 —_— 0.74 (0.63-0.87)
No 105/677 1417697 —_——— 0.74 (0.57-0.95)
Type 2 diabetes at baseline
Yes 215/1075 271/1064 —_— 0.75 (0.63-0.90)
No 171/1298 231/1307 —_— 0.73 (0.60-0.88)
Atrial fibrillation or flutter on enrollment ECG
Yes 109/569 126/559 S — 0.82 (0.63-1.06)
No 2771804 376/1812 —_— 0.72 (0.61-0.84)
Main cause of heart failure
Ischemic 223/1316 289/1358 —_— 0.77 (0.65-0.92)
Nonischemic or unknown 16371057 213/1013 - = 0.71 (0.58-0.87)
Body-mass index
<30 259/1537 320/1533 — 0.78 (0.66-0.92)
=30 127/834 182/838 —_— 0.69 (0.55-0.86)
Baseline eGFR (ml{min/1.73m?)
<60 191/962 254964 —_— 0.72 (0.59-0.86)
=60 195/1410 2481406 — 0.76 (0.63-0.92)
OIS O‘IS 1.0 lIZ
OChs ne r ™ Dapaglifiozin Better ~ Placebo Better

Health System McMurray et al. N Engl J Med 2019;381:1995-2008




Current FDA Indications

Dapagliflozin

to reduce the risk of hospitalization for heart failure in adults with type 2 diabetes

mellitus and established cardiovascular disease or multiple cardiovascular risk
factors

to reduce the risk of cardiovascular death and hospitalization for heart failure in
adults with heart failure with reduced ejection fraction (NYHA class II-1V).

Canagliflozin

to reduce the risk of major adverse cardiovascular events in adults with type 2
diabetes mellitus and established cardiovascular disease

to 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

Empagliflozin

to reduce the risk of cardiovascular death in adult patients with type 2 diabetes
\/ mellitus and established cardiovascular disease

OChsner - https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/202293s020Ibl.pdf
- https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/204629s023Ibl.pdf
- https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/204042s0361bl.pdf
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https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/202293s020lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/204629s023lbl.pdf

Questions
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