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Atherosclerosis Risk Factors & Complications
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Prevalence of Diabetes-Related Complications in the US

Newly Diagnosed (within 2 yrs) - NHANES 2009-2018

Retinopathy* Periph PAD* Any CVD
neuropathy*
UT Southwestern
Medical Center *Data from 1999-2008 NHANES Fang M. Diab Care 2021

Prevalence of Diabetes Complications in UKPDS
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Medical Center UKPDS Investigators. Lancet 1998; 352: 837
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ASCVD Treatment Approach
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*Primary Prevention eSecondary Prevention eTertiary Prevention

Healthy Lifestyle (weight management, healthy diet, regular exercise, smoking cessation)

Manage risk factors (BP, LDL, glucose, weight)

Statin therapy if ASCVD Event Risk>20%

2019 ACC/AHA Guidelines on Primary Prevention

Disease Progression and Prevention
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*Primary Prevention eSecondary Prevention eTertiary Prevention
( J\ )\ J
Y Y Y
Noft Studied in CVOTs* Included in Some CVOTs Included in All CVOTs
* Referred to as * Referred to as
“rimary” prevention "secondary” prevention
*Except UKPDS
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GLP1 RAs: 3-point MACE

GLP-1 receptor Placebo, Hazard ratio NNT p value
agonist, n/N (%) n/N (%) (95% CI) (95% Cl)
Three-point MACE
ELIXA 400/3034 (13%) 392/3034 (13%) —— 1.02 (0-89-1-17) 078
LEADER 608/4668 (13%) 694/4672 (15%) - 0-87 (0.78-0.97) 0:01
SUSTAIN-6 108/1648 (7%) 146/1649 (9%) —_— 074 (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(7%) 4284732 (9%) —— 0-78 (0-68-0-90) 0-0006
REWIND 594/4949 (12%)  663/4952 (13%) ——| 0-88 (0.79-0-99) 0:026
PIONEER 6 61/1591 (4%) 76/1592 (5%) ——r 0-79 (0-57-1-11) 017
AMPLITUDE-O 189/2717 (7%) 125/1359 (9%) —— 073 (0-58-0-92) 0-0069
Subtotal (I'=44-5%, p=0-082) le] 0-86 (0-80-0-93) 65 (45-130) <0-0001

Sattar N. Lancet D&E 2021 ePub

GLP1 RAs: 3-point MACE

GLP-1 receptor  Placebo Hazard p
Trial agonist n/N (%) n/N (%) ratio (95% CI) NNT (95% Cl) value
Three-point MACE
LEADER 608/4668 (13%) 694/4672 (15%) - 0.87 (0.78, 0.97) 0.01
SUSTAIN-6 108/1648 (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 Qutcomes 338/4731 (7%)  428/4732 (9%) —& 0.78 (0.68, 0.90) 0.0006
REWIND 594/4949 (12%) 663/4952 (13%) - 0.88 (0.79, 0.99) 0.026
PIONEER 6 61/1591 (4%) 76/1592 (5%) —_— 0.79 (0.57, 1.11) 0.17
AMPLITUDE-O 189/2717 (7% 125/1 (9%) — 0.73 (0.58, 0.92) 0.006!
Subtotal (l-squared = 14.9%, p = 0.316) O 0.85 (0.80, 0.90) 61 (46-92) <0,003(m

Sattar N. Lancet D&E 2021 ePub




GLP-1 receptor  Placebo Hazard

Trial agonist n/N (%) /N (%) ratio (95% Cl) NNT (95% Cl) value
Cardiovascular death

LEADER 219/4668 (5%) 278/4672 (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%) 1 0.88 (0.76, 1.02) 0.096
Harmony Ouicomes 122/4731 (3%)  130/4732 (3%) — 0.93 (0.73, 1.19) 0.58
REWIND 317/4949 (6%) 346/4952 (7%) - 0.91 (0.78, 1.06) 0.21
PIONEER 6 15/1591 (1%)  30/1592 (2%) ¢———=—— 0.49 (0.27, 0.92) 0.021
AMPLITUDE-O 75/2717 (3%)  50/1359 (4%) Ena— 0.72 (0.50, 1.03) 0.07

Subtotal (l-squared = 12.4%, p = 0.335)

Fatal or non-fatal myocardial infarction

0.85 (0.78, 0.93)

142 (97-305) ]

0.0005

LEADER 202/4668 (6%)  339/4672 (7%) — 0.86 (0.73, 1.00) 0.046
SUSTAIN-6 54/1648 (3%) 67/1649 (4%) 1 0.81 (0.57, 1.16) 0.26
EXSCEL 483/7356 (7%)  493/7396 (7%) - 0.97 (0.85, 1.10) 0.62
Harmony Outcomes 181/4731 (4%)  240/4732 (5%) | 0.75 (0.61, 0.90) 0.003
REWIND 223/4949 (5%)  231/4952 (5%) —— 0.96 (0.79, 1.15) 0.63
PIONEER 6 37/1591 (2%)  35/1592 (2%) —_— 1.04 (0.66, 1.66) 0.49
AMPLITUDE-O 91/2717 (3%)  58/1359 (4%) 1 0.75 (0.54, 1.05) 0.09
Subtotal (I-squared = 16.2%, p = 0.306) < [ 0.88 (0.81,0.96) 154 (97—463)] 0.0048
Fatal or non-fatal stroke

LEADER 173/4668 (4%)  199/4672 (4%) —1 0.86 (0.71, 1.06) 0.16
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%) e 0.86 (0.66, 1.14) 0.30
REWIND 158/4949 (3%) 205/4952 (4%) —— 0.76 (0.62, 0.94) 0.010
PIONEER 6 13/1591 (1%) 17/1592 (1%) — 0.76 (0.37, 1.56) 0.43
AMPLITUDE-O 4712717 (2%) 31/1358 (2%) —_— 0.74 (0.47.1.17) 0.19

Subtotal (l-squared = 0.0%, p = 0.903)

[ 081 (0.74,0.90) 171 (124-324)] <0.0001

Sattar N. Lancet D&E 2021 ePub
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GLP1 RAs: MACE by ASCVD status

GLP-1 receptor Hazard
Subgroup  agonist n/N (%) Placebo n/N (%) ratio (95% Cl) interaction
Established cardiovascular disease
Yes 2208/20639 (11%) 2485/19398 (13%) . = 0.83(0.79, 0.88) 0.068
No 492/6725 (7%) 521/6684 (8%) 0.94 (0.83, 1.06)

Subtotal (I-squared = 70.0%, p = 0.068) 0.87 (0.77,0.98)

Sattar N. Lancet D&E 2021 ePub




MACE Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio
patient-years patient-years (95% CI)
EMPA-REG OUTCOME 374 43.9 * 0.86 (0.74-0.99)
CANVAS Program 26.9 315 e 0.86 (0.75-0.97)
DECLARE-TIMI 58 22.6 24.2 @ 0.93 (0.84-1.03)
CREDENCE 38.7 487 — 0.80 (0.67-0.95)
VERTIS CV* 40.0 403 = 0.99 (0.88-1.12)
Pooled estimate [ P 0.90 (0.85-0.95) ]
(Q statistic P = 0.27; I = 23.4%)
0.1'4.’5 OIS 1.0 2!0

>

Favors Treatment

Favors Placebo

McGuire DK. JAMA Cardiol. 2021;6(2):148
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SGLT2 inh: MACE by ASCVD status
Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio Favors = Favors
No./total No. patient-years  No./total No. patient-years (95% C1) treatment = placebo Weight, %
Patients with ASCVD
EMPA-REG OUTCOME ~ 490/4687 37.4 282/2333 439 0.86(0.74-0.99) o 19.19
CANVAS program NA/3756 34.1 NA/2900 41.3 0.82(0.72-0.95) L ! 21.16
DECLARE-TIMI 58 483/3474 36.8 537/3500 41.0 0.90(0.79-1.02) * 24.90
CREDENCE 155/1113 55.6 178/1107 65.0 0.85 (0.69-1.06) *— 8.82
VERTIS CV 735/5499 40.0 368/2747 403 0.99(0.88-1.12) L 25.93
Fixed-effects model (Q=4.53; df=4; P=.34; 2 =11.8%) 0.89(0.84-0.95) ®
Patients without ASCVD
CANVAS program NA/2039 15.8 NA/1447 15.5 0.98 (0.74-1.30) *— 21.70
DECLARE-TIMI 58 273/5108 13.4 266/5078 133 1.01 (0.86-1.20) o 62.07
CREDENCE 62/1089 22.0 91/1092 327 0.68 (0.49-0.94) * ! 16.23
Fixed-effects model (Q=4.59; df =2; P=.10; 12 =56.5%) [ 0.94 (0.83-1.07) L ]
0.2 1 2
HR (95% Cl)
McGuire DK. JAMA Cardiol. 2021;6(2):148
16
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Pioglitazone (PROActive) and MACE

Pioglitazone (301 events)
~——— Placebo (358 events)
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5 p=0-027
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

Dormandy JA. Lancet 2005; 366: 1279-89
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The known and

s unknown of stroke

Without oxygen-rich blood, brain cells die.

tachyear 799,000 ‘m STROKE s
pecple in the U.S. have a stroke.' an interruption of blood flow to the brain
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Ischemic /} //q\ Hemorrhagic
oceurs when aclotor L \ occurs when a
mass blocks a blood E weakened blood vessel,
vessel, cutting off Y‘ \ % like an aneurysm,

blood flow to a part ruptures and spills
of the brain,' blood into the brain.

In patients with diabetes the risk of stroke is
2-4 times higher compared to those without
diabetes.
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GLP-1 receptor Placebo Hazard
Trial agonist n/N (%) n/N (%) ratio (95% CI) NNT (95% Cl) value
Fatal or non-fatal stroke
LEADER 173/4668 (4%)  199/4672 (4%) — 0.86 (0.71, 1.06) 0.16
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%) —1— 0.86 (0.66, 1.14) 0.30
REWIND 158/4949 (3%)  205/4952 (4%) —— 0.76 (0.62, 0.94) 0.010
PIONEER 6 13/1591 (1%) 1711592 (1%) [r— 0.76 (0.37, 1.56) 0.43
AMPLITUDE-O 47/2717 (2%) 31/1359 (2%) o — s— — 0.74 (0.47.1.17) 0.19
Subtotal (l-squared = 0.0%, p = 0.903) [ &> 0.81(0.74,0.90) 171 (124-324) <0.0001
Sattar N. Lancet D&E 2021 ePub
Treatment Placebo Stroke
Rate/1000 Rate/1000  Weights Hazard ratio
niN patient-years niN patient-years (%) (95% CI)
EMPA-REG OUTCOME 164/4687 123 69/2333 10.5 1407 ——— 1.18 (0.89-1.56)
CANVAS Program NA/5795 79 NA/4347 9.6 21.20 e 0.87 (0.69-1.09)
DECLARE-TIMI58  NA/8582 75 NA/8578 7.8 37.94 ] 0.96 (0.81-1.14)
CREDENCE 62/2202 10.9 80/2199 14.2 973 — 1 0.77 (0.55-1.08)
VERTIS CV 185/5499 98 87/2747 9.3 17.06 10— 1.06 (0.82-1.37)
Fixed Effects Model (Q=5.01,df=4, P=.29;1?=20.1%) I * 0.96 (0.87-1.07) ]
[ T 1 T
0.25 05 1 2
<+ Em—
Favors Treatment Favors Placebo

McGuire DK. JAMA Cardiol. 2021;6(2):148
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T Placebo Stroke
Rate/1000 Rate/1000 Weights Hazard ratio
n/N patient-years n/N patient-years (%) (95% CI)
Patients with ASCVD
EMPA-REG OUTCOME 164/4687 123 68/2333 105 1911 e 1.18 (0.89-1.56)
CANVAS Program NA/3756 88 NA/2800 104 19.98 —e—1— 0.88 (0.67-1.16)
DECLARE-TIMI 58 NA/3474 109 NA/3500 "7 2868 —— 0.93 (0.74-1.17)
CREDENCE 441113 154 50/1107 177 9.07 —6—1 0.87 (0.58-1.31)
VERTIS CV 185/5499 98 87/2747 83 2347 i 1.06 (0.82-1.37)
Fixed Effects Model (Q=3.16,d1=4,P= 53, =0.0%) -y 0.99 (0.87-1.11)
Patients without ASCVD

CANVAS Program NA/2038 45 NA/1447 50 18.89 . 0.97 (0.59-1.61)
DECLARE-TIMI 58 NA/5108 52 NA/5078 51 66.86 —_—— 1.02 (0.78-1.33)
CREDENCE 18/1089 63 30/1092 107 45— 0.60 (0.34-1.08)
Fixed Effects Model (Q=269,df=2 P= 26 1"=257%) i 0.94 (0.75-1.17)

T T 1

025 0s 1 2

- —ei

Favors Treatment Favors Placebo
McGuire DK. JAMA Cardiol. 2021;6(2):148



Semaglutide and stroke

Patient level pooled analysis of SUSTAIN 6 and PIONEER 6
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Dulaglutide and Stroke

0-09+

0-06

0-03

Cumulative incidence risk

—— Placebo

—— Dulaglutide
HR 076 (95% C1 0-62-0-94);
p=0-0096

Number at risk

Placebo 4952 4826 4692 4534
Dulaglutide 4949 4847 4736 4606

3710 777
3796 776

Gerstein H. Lancet D&E 2020;8:106
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Pioglitazone in stroke & insulin resistance

1.00~
&; \‘K
& 0.904
pCH
§ 0.804 1.00+
w
0.704
‘s 0.95+
22— 0.60 Pioglitazone
= >
23 0504 0.904
S a
a 0.40- 0.854 Placebo
_§ 0.301 Hazard ratio, 0.76 (95% Cl, 0.62-0.93)
= 0204 0'80: P=0.007
g O 10_ 000 T T T T 1
s ¢ 0 1 2 3 4 5
0.00 T T T T 1
0 1 2 3 4 5
Years since Randomization
No. at Risk
Pioglitazone 1939 1793 1701 1491 1196 481
Placebo 1937 1778 1690 1476 1182 459

Kernan WA. N Engl J Med 2016; 374:1321
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Conclusions: Treatment of ASCVD in T2DM

P reality  YRiskFoctors 3 Disecse ) Event 2

Healthy Lifestyle (weight management, healthy diet, regular exercise, smoking cessation)

Manage risk factors (BP, LDL, glucose, weight)
Statin therapy if ASCVD Risk>20%

GLP1-RA

I
|

*pased on secondary endpoint in PROActive and IRIS frial
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