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Objectives W s

1. Understand CVD risk in diabetes
2. Review guideline-based targets for glycemia, BP, and lipids
3. Discuss evidence-based pharmacologic and non-pharmacologic strategies

4. Apply recommendations to patients with and without ASCVD
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Insulin Resistance is a Potent Risk Factor for ASCVD @
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» 2-4x higher risk of CVD death

TABLE

o sex

G

@ adjusted, \incidence/1000 of specified cardiovascular

d diabetic status (Framingham cohort; men and

wome 5 74 }'l‘)
.
Men Women
Non- Non-
Diabetic  diabetic  Diabetic  diabetic

Cardiovascular disease death 17.4 8.5 17.0
Congestive heart failure 1.6 3.5 11.4 2.2
Intermittent claudication 12.6 3.3 8.4 1.3
Atherothrombotic brain

infarction 4.7 1.9 6.2 1.7
Coronary heart disease 24.8 14.9 17.8 6.9
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Insulin Resistance is a Potent Risk Factor for ASCVD & e

» 2-4x higher risk of CVD death
« ASCVD remains primary cause of death and disability in T2D

« ~2/3 deaths in T2D due to ASCVD ﬁ

HRs (95% CI) for MI in type 2 diabetes co i di s\stratified by sex and
ion and abnormal lipids

attained age-group, adjusted for smﬁ%{a 11, hyp
A Men Women

Diabetes 21,165 19,562
No diabetes (n) 104,913 09,658 05,255
Age 35—54 years 3.07 (2.43—3.88) 2.69 (2.07-3.49) 4.86 (2.78-8.51)
Age 55—64 vears 2.83 (2.51-3.19) 2.21(1.92-2.54) 5.25 (4.11-6.69)
Age 65—74 years 2.50 (2.40-2.81) 2.17 (1.97—2.39) 3.45 (3.01—-3.95)
Age =75 years 2.21 (2.07-2.36) 1.96 (1.78-2.15) 2.45 (2.24-2.69)

All ages 2.47 (2.36—2.59) 2.13 (2.01-2.26) 2.95 (2.75-3.17)
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T2D as a ASCVD “Risk Equivalent” @ e
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Haffner et al/N Engl J Med. 1998;339:229-234.
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Patients with T2D have more extensive CHD W mmeoe
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Toble ). Cardiac Cathoterizasion Data
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Diabetes
Increases Multiple Mechanisms of CAD Risk
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» Endothelial dysfunction

» Platelet Activation

» ~Coagulation Abnormalities
» Plagque Composition
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Insulin Resistance
Associated with additional ASCVD risk factors W) oo
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g Synergistic risk of IR

§ and risk factors

3 (especially lipids)
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Approach to ASCVD Risk Reduction in T2D W iz goe

E@W n\&ams COMPLICATIONS
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Primary Prevention: Medical Center
Blood Pressure W i ona.

 BP should be measured every routine clinical VISIt

. BP goal is <130/80 %
« All people with HTN @%somtor their BPs at home

11
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Primary Prevention:
Blood Pressure
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Major CV Events

HOT (1998)* -2:9/-31 — e
UKPDS-HDS (1998)* -10-0/-5-0 *
ABCD (H) (2000)* -6.0/-8-0 — .

ABCD (N) (2001)¥ -9-0/-6-0 4—-

REIN-2 (2005)” -41/-2.8 —» i R\)\\ x >

NN W
JATOS (2008) 9.7/-33 = ﬂ@ \\\/ >

Cardio-Sis (2009)™ -3-8/-1-5

% X N
VANLISH (2010) -5-4/-17 - .
AASK (2010)* @ .
ACCORD (2010)° -
HOMED-BP (2012)* -8 : B
SPS3 (2013)° -11-0/NA —
Wei et al (2013)" -14:0/-5:9 D —
PAST-BP (2015)* -2-0/-2:4 < : B

Overall -6.8/-3-5 <>

Events/population: 448/18 767 vs 651/24 716 !
I'=12-7%, p=0-32 | 1

0-87 (0-68-1-11) 19.8
0-58 (0-37-0-90) 84
0:98 (0:40-2:43) 2:3
0-32 (0-10-0-95) 1.6
0:33(0-04-317) 04
1.04 (0-69-1-59) 9:3
0-44 (0-14-1-42) 1.4
070 (0-37-1:32) 45
0-96 (0-64-1-44) 97
0-58 (0-39-0-88) 9.8
1-25 (0-65-2-40) 43
0-83 (0-66-1-04) 220
058 (0-35-0-97) 6:5
0-00 (0-00-1-66x10?) 0.0

0-78 (0-68-0-90), p=0-001

Fixed-effects model 0-79 (95% Cl 0-71-0-90), p<0-0001 0-25 1.0 2:5
4“—— E—
Favours more intensive Favours less intensive
blood pressure control blood pressure control
N= 44,989

Beth Israel Lahey Health ) Lancet. 2016 Jan 30;387(10017):435-43
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Primary Prevention: Medical Center
Blood Pressure -

<150/90 mmHg

First-line: i ! !
ACEi or ARB; [ Start one agent ] [ Lifestyle mapagement ] [ Start two agents ]

add thiazide or CCB if needed ( muminulwg\ )%V\ ( A..,umm:ao,cw. )
[ [

No Yes

¥ Start: Start drug trom Start.

* ACERor A « ACEi or ARB 2 of 3 options: « ACE| or ARB

«CC « ACE| or ARB il
@ Diurefict - cCBt « CCBt or Diuretict

[ OREAY B = 180 A ] [ Initial BP 2150090 mmHg }

* Diuretict

{

Assess BP Control and Auverse Effects

Treatment tolerated
and target achieved

Not meeting targot Adverse effects

Add agent from Consider change to

[ Continue therapy ] complementary drug class: alternative medication:
* ACEior ARB * ACEior ARB
= CCBt « CCBt
* Diuretict * Diutetict
Not meeting targel Ad
on two agents ‘ L o“f;s: —}
Assess BP Control and Adverse Effects
Not meeting target or
Treatment tolerated adverse effects using a drug
and target achieved from each of three classes

[ Continue therapy ] Consider Addition of Mineraloconicold Baceptor Antagonist:
Refor to Specialist With Exportise in BP Managemant

Beth Israel Lahey Health ) Ref: ADA 2024
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Insulin Resistance: Medical Center
Disrupts lipid metabolism at multiple levels @ mmsees

|CETP| TG ” CE

LPL/HL
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Lipid Profiles:
Atherogenic in T2D
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Lipid abnormalities present in
60-70% of people with T2DM

Particularly
atherogenu, ,,lo*‘ues.

hyperglycemla

Triglycerides
apoB
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Cholesterol and CHD

Seven Countries Study
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%CHD
mortality rates

Total
100

‘®= Northern Europe
-4~ United States
-&~ Southern Europe, Inland
-@- Southem Eurcpe, Mediterranean
~-@®- Siberia
Japan

Cholesterol 125 150 175 200 225 250 275 300 325 350
ma/dL (2.60) (3.25) (3.90) (4.50) (5.15) (5.80) (6.45) (7.10) (7.75) (8.40) (9.05)

(mmol/L)
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Lipid Management R e

Number of patients with
an event (%)
Placebo Atorvastatin Hazard ratio (95% CI) p
10mg
Primary endpoint 127 (90%) 83(58%) +
Acute coronary events 77 (55%) 51(36%) — .
Coronary 34{2-4%) 24 (1-7%)

revascularisation \
Stroke 39(28% 1-5 052 (0-31-085)
Secondary endpoint

58%) 61(43%) 073(052-1.01) 0059

b

18913.4%)  134(94%) 068(0-55-085) oon

| e P PRy SR e
02 04 06 08 10 12

Number of patients with
an event (%)
Placebo Atorvastatin Hazard ratio (95% CI) P
LDL-cholesterol (mmol/L)
=31 66 (9:5%) 44 (61%) . 062{043-091)
<31 61(8:5%) 39 (56%) - 063(042-094) 096
HDL-cholesterol (mmol/L)
=14 62 (8:5%) 36{5:2%) B — 059 (0-:39-089)
<14 65 (9-6%) 47 (6.4%) _._ 066 (045-049%) 0.70
Triglycerides (mmol/L)
=17 67 (9-6%) 40 (5:5%) N 0-56{033-082)
<17 60 (8.4%) 43(61%) B 071(048-105) 040
Total cholesterol (mmol/L)
>5.4 J1010%) 44(6:2%) __._ 0459(0-41-086)
<54 S6{79%)  39(55%) N e 067®45-101) 067
1

e P R
02 04 06 08 10 12
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Primary Prevention: Medical Center
Lipid Management @ e
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Diabetes (age 40-75): Moderate intensity statin
Diabetics (age 40-75)
+ ASCVD Risk Enhancers: Consider high intensity statin ﬁe
ibe, if needed)

Goal: Reduce LD E e
Risk Enhancers @% \\ ><>

= Long duration @r e 2 diabetes mellitus (S4.3-20) or 220 years for type 1 diabetes mellitus (S4.3-6))
= Albuminuria 230 mcg of albumin/mg creatinine (S4.3-25)

- GFR <60 mL/min/1.73 m? (54.3-25)

= Retinopathy (S4.3-19)

« Neuropathy (S4.3-16)

« ABI <0.9 (S4.3-22, S4.3-24)

18
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Primary Prevention: Medical Center
Lipid Management W e
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Diabetes (age 40-75): Moderate intensity statin
Diabetics (age 40-75)
+ ASCVD Risk Enhancers: Consider high |nten5|ty statin
Goal: Reduce LD |f needed)

« Add ezetimibe or PCSK9i if needed % @

19
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Primary Prevention: Medical Center
Lipid Management @ e

TEACHING HOSPITAL

Diabetes (age 20-39):

+ ASCVD Risk Enhancers: Consider moderate intensity statin

Risk Enhancers X@ : \ &

= Long duration (210 y diabetes mellitus (S4.3-20) or 220 years for type 1 diabetes mellitus (S4.3-6))
= Albuminuria(230 m @m n/mg creatinine (S4.3-25)

- eGFR <60 mL/min/1.73 m? (S54.3-25)

= Retinopathy (S4.3-19)

= Neuropathy (S4.3-16)

= ABI <0.9 (S4.3-22, S4.3-24)

20
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Primary Prevention: Medical Center
Antiplatelet Therapy & e
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* NOT routine in primary prevention

* Consider ASA only if very high risk + low bleeding risk

RN
Major CV events ajor Ble Ble mg‘
Y =-0.015+0.152X = 0. ; 0.024 + 0.032 X
P=0.017; R? = 0.532 /? 112 =0.211; R? = 0.213

1.20 4
o @\{ SAPAT @
g -
¥ ASPREE (2018)
; : ARRIVE (2018)
3 ASCEND (2018)
2
=

_0.30 4 PHS ' AAA TPT ' POPADAD ) |

0.0 1.0 2.0 3.0 4.0

Major CV Events per 100 Patient-years

in the Control Group

Beth Israel Lahey Health ) JACC, Volume 64, Issue 18, 4 November 2014, Pages 1970
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ASCEND:
1.1% ARR ASCVD vs 0.9% AR Major Bleed
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* NOT routine in primary prevention

* Consider ASA only if very high risk + low bleeding risk

Aspirin Placebo ; ;
Type of Event (N=7740) : : g\te tio (95% CI) P Value
no. of participg e t@
Vascular Outcomes E |
Nonfatal myocardial infarction 19142 5) 195 (233) 0.98 (0.80-1.19)
Nonfatal presumed ischemic stroke 202 (2.6) 229 (3.0) —.—— 0.88 (0.73-1.06)
Vascular death excluding int 197 (2.5) 217 (2.8) e = 0.91 (0.75-1.10)
Any serious vascular event 542 (7.0) 587 (7.6) g1 0.92 (0.82-1.03)
TIA 168 (2.2) 197 (2.5) —— 0.85 (0.69-1.04)
Any serious vascular event incl 658 (8.5) 743 (9.6) 0.88 (0.79-0.97) 0.01
Any arterial revascularization 340 (4.4) 384 (5.0) 0.88 {0.76-1.02)
Any serious vascular or revascularization 33 {10.8 936 (12.1) 0.88 (0.80-0.97) )
Major Bleeding
Intracranial hemorrhage 55 (0.7) 45 (0.6) - 1.22 (0.82-1,81)
Sight-threatening bleeding in eye 57 (0.7) 64 (0.8) & g 0.89 (0.62-1.27)
Serious gastrointestinal bleeding 137 (1.8) 101 (1.3) —— @ 1.36(1.05-1.75)
Other major bleeding 74 (1.0) 43 (0.6) —t——> 1.70 (1.18-2.44)
[ Any major Dleeding 314 (40) 245 3.2) < 1.20 (1.09-1.52) _ 0.003
0.5 0.7 1.0 15 20
Aspirin Better Placebo Better

Beth Israel Lahey Health )
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Primary Prevention:
Antiplatelet Therapy
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* NOT routine in primary prevention

* Consider ASA only if very high risk + low bleeding risk

Step 1. Assess 10 year
nsk of major CV evanls

<10%

] \

NI

Step 2: hist
reversible

SoN k

ather medic 'ons I ase
bleading risk
Consider family
history of GI
(especially colon) cancer

/patient values and

preferences

B Stop

I Proceed

1 Go ahead with caution

\/

Low-dose aspirin

Beth Israel Lahey Health )
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The Complicated History of Targeting T2D in CVD
Rosiglitazone and the Thiazolidinediones
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9.0+

8.5+
Standard therapy
8.0
7.5+4

7.0+

Glycated Hemoglobin (%)

6.5

Intensive /(ht//u%

0-—

Death from Any Cause
254

~
L=
A

-
Ll
'

Intensive therapy

104

Patients with Events (%)

Standard therapy

R

ial infarction
Small trials combined
DREAM
ADOPT
Overall
Death from cardiovascular causes
Small inals combined
DREAM
ADOPT

Overall

Rosiglitazone Group Control Group

no. of events/total no. (%)

44/10,285 (0.43)

15/2,635 (0.57)
27/1,456 (1.85)

25/6,845 (0.36)
12/2,635 (0.46)
2/1,456 (0.14)

22/6106 (0.36)
9/2634 (0.34)
41/2895 (1.42)

7/3980 (0.18)
10/2634 (0.38)
5/2895 (0.17)

Odds Ratio
(95% C1) P Value
1.45 (0.88-2.39) 0.15
1,65 (0.74-3.68) 0.22
1.33 (0.80-2.21) 0.27
1.43 (1.03-1.98) 0.03
240 (1.17-4.91) 0.02
1.20 (0.52-2.78) 0.67
0.80 (0.17-3.86) 0.78
1.64 (0.98-2.74) 0.06

N Engl J Med 2008; 358:2545-2559

N Engl J Med 2007; 356:2457-2471
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FDA Requires Demonstration of CVD Safety For All
New Anti-Hyperglycemic Medications for T2D
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Guidance for ry
Diabetes % uating
a cular Risk in New
@@@ia etic Therapies to

Treat Type 2 Diabetes

U.S. Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research (CDER)

December 2008
Clinical/Medical
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EMPA-REG OUTCOMES
Empagliflozin Reduces CVD Events
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A Primary Outcome B Death from Cardiovascular Causes
N 7 20+ 94 Placebo
=7020 - Pliosbo
&
6 3 E 154 Q
yo o Hazard ratio, 0,86 {95.02% CI, 0.74-0.99) Hazard rabo, 0.62 (95% Q1, 0.49-0.77) Empagiflozin
£ P0.04 for superiority Ermpaglifiozin P<0.001
+T2D =
2 P
k] 3
+ASCVD S b F o
( ) 1+
( 1 0% H F) 0 T T S T u 1 0 Y T T Y Y T T |
0 3 ) O\ /30 % \\} \BIPY 0 6 12 18 24 10 16 4 48
Month Month
No. at Risk No. at Risk
[mp:gl:ﬂoxn 7 5 328 3851 2821 2315% 1534 370 Emp:gltﬂoxm 4687 4651 4608 4556 4128 3079 2617 1722 414
Piacebo 2333 N12 1875 1380 1161 741 166 Placebo 2333 2303 2280 2243 2012 1503 1281 825 177
-
| € Death from\ny Ca: D Hospitalization for Heart Failure
b 74 Placebo
Placebo
—_ = &
£ £
§ 10 E s
o Hazard ratio, 0,68 {95% C1, 0.57-0.82) - Hazard ratio, 0.65 (95% 1, 0.50-0.85)
£ P<0.001 Empaglifiozin £ 41 P.0.002 Empagiflozin
z Z
) 2 3
+Meta-analyses § £
y 3
. ' e
Across 5 trials ¥
0 T T L) 1) T T LS 1 0 L T T 1 1 T ) 1
0 & 12 8 24 30 16 42 43 0 12 18 24 30 36 42 48
Month Month
No. at Risk No, at Risk
Empagliflozin 4687 4651 4608 4556 4128 3079 2617 1722 44 Empagiflazin 4687 4614 4523 4427 3988 2930 2487 1634 395
Placebo 2333 2303 2280 2243 2012 1503 128} 825 177 Placebo 2333 27N 2226 2173 1932 1424 1202 775 168
26
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SUSTAIN-6

Semaglutide Reduces CVD Events
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N — 3 2 9 7 A Primary Outcome B Nonfatal Myocardial Infarction
- 100+
o 104 Hazard ratio, 0,74 (95% €1, 0,58-0,95) S Hazard ravio, 0.74 (95% €1, 0.51-1.08)
6 5 99 P<0.001 for noninferiority e Pe0.12 Placebo
yO g 30+ 3] P«0,02 for superiority B s -
~ =
+ T2 D F g S =2l o
@ 504 :: __/ Semaglyi - Semaglutide
Fo 0 00— 4 e
+ASCVD wf 2] o
g 3 J/f ;
2 30+ 0
o T T T L3 T T T L3 T T Ll T T L |
(25% HF) & 2 o s M |;ﬁw/ 8 16 24 32 40 & 56 6 71 B I3 9% 104109
10+
0 r \ T T T 0 T T L T T T U Ty 4 T T e
0 n $ 9% 104 109 0 16 20 32 40 48 4 6 1 88 9% 04108
since Rmdom-utlon Weeks since Randomization
No. at No. at Risk
Placebo 1649 1567 1534 1508 1473 Placebo 1649 1624 1598 1587 1562 1542 1516
Semaglut 1648 16 lbOl 1584 1568 1543 1524 Semaglutide 1643 1623 1609 1595 1582 1560 1543
C Nonfatal Stroke D Death from Cardiovascular Causes
100+ 100+
50 S+ Hazard ratio, 0.61 {95% C1, 0.38-099%) %0 54 Hazard ratio, 0.98 (95% C1, 0.65-1.48)
) Pe0.04 i P0.92
= 80 4 = 80 4
£ £
‘§ 70 3 Placebo £ 70+ 34 Placebo
& 604 T & 601 =
:g 50-4 2 -g 50 21 .
+Meta-analyses o 4 Samaghuie 2 1 N E oy
- y \D Se— ¥
30+ > 30+
N g 04~ T T T T T T Y T Y Y Y ™1 5 o T Y Y T T T T T T Y T T e |
AC ross 8 trl a IS 20+ 0 3 16 26 32 40 45 % 6 72 B0 BE 95 104109 20+ O 8 16 M 32 M & %6 & 72 8% 104109
10+ 104
0 Ll 1 13 ] . Ll Ll 1] 1] L 1] 1] L] 1 c 1] 1] L] 1} 1] 1] T 1] 1] Ll L L 1
0 8 16 I 31 40 43 S6 64 77 B 88 06 104109 0 6 24 32 40 a8 56 64 12 8 88 9% 10410
Weeks since Randomization Weeks since Randomization
No. at Risk No. at Risk
Placebo 1649 1629 1611 1597 1571 1548 1523 Placebo 1649 1637 1623 1617 1600 158¢ 1566
Semagiutide 1648 1630 1619 1606 1593 1572 1558 Semaglutide 1643 1634 1627 1617 1607 1589 1579
27

Beth Israel Lahey Health )

N Engl J Med 2016; 375:1834-1844




Beth Israel Deaconess

Cardioprotective Medications: Medical Center
Trial Evidence W s
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 Empagliflozin (EMPA-REG): | CV death, | HF hosp
e Liraglutide (LEADER): | MACE

» Canagliflozin (CANVAS): | MACE, | HF hosp ;\ﬁ

N Engl J Med. 2015 Nov 26;373(22):2117-28 28
Bethlsael Lahey Health I N Engl J Med. 2016 Jul 28;375(4):311-22
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Lifestyle Modifications

* Mediterranean/DASH diet

* 2150 min/week aerobic exercise

» Smoking cessation ﬁ
* Weight loss 5-10% improves multiple risk factors <§ E%

29
Beth Israel Lahey Health ) Ref: ADA 2024: Mediterranean Diet Trials: AHA 2019
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Secondary Prevention: Medical Center
ASCVD Present W sanimsoen

* High-intensity statin * ezetimibe/PCSK9i
* BP <130/80 mmHg

* GLP-1RA or SGLT2i with CV benefit x\ﬁ

30
Beth Israel Lahey Health ) Ref: ADA 2024: AHA/ACC 2019: ESC 2021
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Algorithm W inimssee

1. All 240y: start statin; higher intensity if ASCVD or high risk

2. BP <130/80. screen at every visit and monitor home BPs
3. GLP-1RA or SGLT2i if ASCVD or multiple risk factors ﬁ
4. Lifestyle at every step \@ %

31

Beth Israel Lahey Health ) Ref: ADA 2024: AHA/ACC 2019: ESC 2021




Summary Pl Do
Key Takeaways W i mmieons
Diabetes doubles CV risk

BP & lipids & smoking cessation = high-impact targets

v

GLP-1RA/SGLT2i reduce CV/renal events ﬁ
¥ Lifestyle foundational @%
Guidelines provide clear roadmap % @\

32
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Thank you!

mbenson@bidmc.harvard.edu
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