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Global mortality attributed to 19 risk factors
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Heart failure has a poor outcome in people with T2D

Despite advances

in care, men and
women with a diagnosis
of HF

continue to have worse
survival than patients
with one of several
common cancers
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Importance of risk factor control in T2D
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Residual risk: mortality and CVD in people with T2D
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Glucose lowering and cardiovascular mortality

CV mortality ‘

UGDP 53/408 10/205 — 2 66 (1.35, 5.23) 2.02
UGDP 31/204 32/210 — —— 1.00 (0.61, 1 63) 3.43
VACS 3/75 3/78 I: » 1.04 (0.21, 5.15) 0.40
UKPDS 301/3071 126/1138 0.89 (0.72, 1.09) 9.99
PROactive 127/2605 136/2633 e — 0.94 (0.74, 1.20) 8.72
Rachmani* 5/71 8/70 -‘:L’ 0.62 (0.20, 1.88) 0.80
Dargie* 5/110 4/114 1.30 (0.35, 4.82) 0.58
ACCORD 135/5128 94/5123 — 1.43 (1.10, 1.87) 8.00
ADVANCE 253/5571 289/5569 et 0.88 (0.74, 1.04) 11.63
STENO-2 9/80 19/80 -1—0—_|-—. 0.47 (0.21, 1.05) 1.52
HOME 3/196 1/194 2.97 (0.31, 28.55) 0.20
RECORD 60/2220 7112227 e o 0.85 (0.60, 1.20) 5.83
VADT 38/892 29/899 ¢ 1.32 (0.81, 2.14) 3.55
ADDITION 26/1678 22/1379 0.97 (0.54, 1.76) 2.53
ORIGIN 580/6300 576/6312 = = 1.01 (0.90, 1.13) 13.99
AleCardio 112/3616 98/3610 _.I_ 1.14 (0.87, 1.50) 7.75
EXAMINE 89/2701 111/2679 0.80 (0.60, 1.05) 7.51
SAVOR-TIMI 53 269/8280 260/8212 e 1.03 (0.87, 1.22) 11.56
Subtotal (l-squared = 43.5%, p = 0.026) <i':> 1.00 (0.90, 1.11) 100.00
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New glucose lowering agents

GLP-1receptoragonists
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Cardiovascular Outcome Trials (CVOT) — 3 MACE
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Gut hormones affect postprandial insulin secretion:
Incretin effect
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Two gut-derived incretin hormones have been identified:

* Glucagon-like peptide 1 (GLP-1)

* Glucose-dependent insulinotropic polypeptide (GIP)
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GLP-1
receptor
agonists

Inactive
GLP-1

DPP-4
inhibitors
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GLP-1: Effects in Humans—

Understanding the Potential of Incretins
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Different GLP-1 RA compounds

Human GLP-1 backbone Exendin-4 backbone

Weekly Daily Weekly Daily

Albiglutide Liraglutide QD Exenatide BID

Dulaglutide Lixisenatide QD"

Semaglutide
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CV Outcome Trials of GLP-1 In T2D
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GLP-1 receptor agonist and blood

pressure — long(er) term
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%

Study Treatment Control WMD (95% ClI) Weight
Buse(3) -1.5(155)  -1.6 (14.3) _ 0.08 (-3.09t0 3.25)  2.39
Defronzo(4) 0.1(14.1) 1.7 (13.2) g 187 (-5.31t0 1.57) 222
Kendall(6) 1.2(14.5) 1.1 (14.7) —_— -2.30 (-4.54 10 -0.06) 3.03
Heine(5) -4.1(17.8)  -0.6 (16.0) ——— -3.50 (-6.33 10 -0.67)  2.61
Nauck(10) -5 (15.0) 1 (16.0) —_—— -6.00 (-8.72t0-3.28)  2.69
Zinman(7) 22(0.1)  -0.7(7.9) — 147 (-3.65t00.71)  3.08
Kim(8) 22(13.7) 0.2(13.5) * -2.40 (-11.43 10 6.63)  0.59
Barnett(9) -40(17.3) -3.3(15.9) — 0.70 (4.72103.32)  1.90
Moretto(11) 37(12) -03(1.2) -+ -3.40 (-3.7310-3.07) 4.12
NCT00781937 1.3 (0.9) 4.0(0.9) . 2.72(-2.92t0-2.52) 4.14
Russell-Jones(16) -4 (15.0) 0.1 (14.5) —_— -3.90 (-6.36 to -1.44)  2.88
Kadowaki(13) -1 (12.6) 5 (11.7) : * 4.00 (-0.30t0 8.30)  1.76
Astrup(20) 6.8(2.5) -4.7(2.5) - 2,05 (-2.48 t0-1.62)  4.10
Gao(14) 0.8(14.4)  -1.4(14.7) P —— 2.20 (-0.45t04.85)  2.74
Zinman(18) 6.2(1.1) -1.1(1.2) . : -5.05 (-5.26 to -4.84)  4.14
Davies(19) 29(12) 07(1.2) > 3.60 (-3.9110-3.29) 4.13
Garber(12) 2.8(142) -0.7(13.7) —— 214 (4.25t0-0.03) 3.13
Bunck(17) 35(12.8) 0.9 (18.0) * ] -4.40 (-11.83 10 3.03)  0.82
Nauck(15) 2.6 (14.0) -0.7 (16.0) —— -1.85(-4.881t0 1.18)  2.48
Liutkus(21) 0.6(2.0) -1.1(2.3) I T 0.50 (-0.25t0 1.25)  3.99
Defronzo(22) 0.8(10.2) -2.1(11.3) ; + 1.32(-3.14105.78) . 1.68
Gill(25) 23(5.0) 1.3(4.0) —_— -3.60 (-6.01t0-1.19)  2.91
Pratley(24) 15(0.9  -1.0(0.9) R 0.43 (-0.59t0-0.27) 4.15
Diamant(23) -3 (16.6) -1 (14.9) S — -2.00 (-4.89100.89)  2.57
Apovian(26) 94(1.4)  20(1.4) : 7.47 (-7.86t0-7.08)  4.11
Bergenstal(27)  -3.8(0.4)  -1.0(0.6) o 2.85(-2.94t0-2.76) 4.15
Pratley(30) 06(1.9) -0.9(1.7) ! » 0.31(0.02t00.60)  4.13
Gallwitz(29) -4.3(16.6) 1.8(16.1) * ! 6.10 (-:9.99to -2.21)  1.97
Buse(31) 2712 1.7(13) -> . -4.45 (4.76 t0 -4.14)  4.13
Umpierrez(28)  -1.6 (1.8)  -3.5(1.8) ! --- I2t02.42)  4.08
Inagaki(34) -4.5(14.0) -2.6 (14.3) —_— 59t00.79) 271
Gallwitz(33) 1.9(16.3)  1.1(15.9) —— -2.4 mmH g 0210-0.98) 3.20
Russell-Jones(32) -1.3 (12.6) 0(13.2) —_Tr 23t00.59) 3.28
Overall (P-squared = 98.9% to P = 0.000) <> 2.22 (-2.97 to -1.47) _100.00
:
[ I
-11.8 0 8.3

Katout M. Am J Hypertension 2013.



Acute effects of GLP-1 RA on blood pressure
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GLP-1 receptor agonist and blood pressure — long(er) term
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GLP-1 receptor agonists and endothelial function

Saline or GLP-1
|__Onset |
! l | |
0 15 105 120 min
Saline GLP-1
Variable Onset Clamp Onset Clamp
Baseline diameter FMD, mm 4.2+0.1 44%x0.2 43%x0.1 44%0.2
imal di +01 46+01 43+071 47+
A FMD(%) 2007 3106 2205 66t1.0*
aseline diameter N1G, mm  4.3+0.1 4.5x0. 30. 30.
Maximal diameter NTG, mm 5.0+0.1 5.1£0.1 5.0%0.1 5.2%0.1
A NTG(%) 17520 145+20 16.7x1.5 165*t24
Baseline flow FMD, ml/min 564 52+4 60*=10 54*5
Maximal flow FMD, ml/min 166%9 16111 162*12 167*18
Baseline flow NTG, ml/min 58+4 53+4 57+4 58+4
Maximal flow NTG, ml/min 64+4 62+3 674 69+4
Heart rate, beats/min 613 60x3 60x3 62+3
Amsterdam Diabetes Center sBP, mmHg 127+5  125+4  124+4  127%3
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Conclusions - 1

 GLP-1 RA lower blood glucose levels by stimulating pancreatic islet-
cell function while reducing body weight

* GLP-1 RA improve cardiovascular outcomes through uncertain
mechanisms (atherosclerosis-related?)

 GLP-1 RA acutely increases blood pressure, while reducing it after
more prolonged use, mechanisms remain poorly understood

Amsterdam Diabetes Center
Y} Amsterdom UMC



Sodium-glucose co-transporter 2 inhibitors
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SGLT-2 inhibitors
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SGLT2 inhibitors improve CV and renal outcomes in T2D
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SGLT2 inhibitors lower blood pressure

A Week 24 adj. A (95% Cl) B Week 24 adj. A (95% CI)
4, 245-<60 = 2.4 (2.0, 2.9) 4 245-<60 @ 4.3 (6.8, -1.8)
eGFR | 260-<90 » 2.6 (2.4, 2.8) eGFR | 260-<90 & -2.6 (~3.6, -1.6)
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2 3 o
) 2 0
< &
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T £ -4
g e
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§ ' g
- - » -8
0 T T T T T T -10 . T T Y T T T
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Patients per timepoint Study week Patients per timepoint Study week
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eGFR | 260-<90 1213 1182 1134 595 1059 482 1019 eGFR | 260-<90 1215 1206 1179 614 1092 507 1057
290 698 680 664 420 601 341 592 290 700 696 678 436 621 351 613
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Blood pressure effects — restoration of dipping pattern
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SGLT2 inhibition and systemic hemodynamics
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SGLT2 inhibition and systemic hemodynamics
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SGLT2 inhibition and plasma volume

EMPA REG OUTCOME trial empagliflozin
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Non-osmotic sodium storage
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Tissue sodium content
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Conclusions - 2

* SGLT-2 lower blood glucose levels through glucosuria

* SGLT-2 cardiorenal outcomes likely through alterations in sodium
handling

e SGLT-2 inhibitors reduce blood pressure; maybe by reducing body
sodium content or direct cardiovascular actions

Amsterdam Diabetes Center
Y} Amsterdom UMC
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GLUCOSE-LOWERING MEDICATION IN TYPE 2 DIABETES: OVERALL APPROACH

FIRST-LINE THERAPY IS METFORMIN AND COMPREHENSIVE LIFESTYLE (INCLUDING WEIGHT MANAGEMENT AND PHYSICAL ACTIVITY)
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Future perspectives

Await further cardiovascular and heart failure outcome trials including patients
without diabetes (SGLT2)

e Outcome in non-diabetes CKD (EMPA-KIDNEY and DAPA CKD) for SGLT2

Effects of combination therapies (particularly with GLP-1 receptor agonists)

Novel molecules that are in development (Combined GLP-1/GIP agonists)

* More mechanistic studies that may provide further guidance

Amsterdam Diabetes Center
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Diet and exercise (education) remain crucial...
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