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Learning Objectives
At the completion of the CME / CE activity, learners can:

a) Identify the link between diabetes and cardiovascular disease (CVD).

b) List two (2) therapies proven to prevent CVD in patients with diabetes.

c) Specify two (2) new diabetes drugs that fit in with other therapies for
cardiovascular risk reduction.

d) Specify the role of SGLT2 inhibitors and GLP1-RAs in reducing CV
events in diabetics.

e)  Discuss the role of diabetes therapies in heart failure management.



1.  Most cardiac patients have 

diabetes, pre-diabetes, metabolic 
syndrome, or insulin resistance



Diabetes Prevalence

https://www.cdc.gov/diabetes/data/statistics-report/diagnosed-undiagnosed-diabetes.html

14.7%

11.3%

3.4%



Many of your patient have diabetes risk

•Total: An estimated 34.2 million people have diabetes (10.5 % of the U.S. 

population). Many of them are undiagnosed

•An estimated 88 million adults ages 18 years or older (34.5 percent of U.S. 

adults) have prediabetes. This includes

• 24.3 % of all U.S. adults 

• 41.7 % of U.S. adults 45 to 64 years 

• 46.6 % of U.S. adults 65 or older



Diabetes is overrepresented in CVD 
populations

• Nearly half of patients seen in cardiovascular clinics have

• Diabetes

• Pre-diabetes

• Metabolic syndrome

• Insulin resistance

• Unrecognized prediabetes and T2D can be identified in 1 in 3 

referrals for elective angioplasty, and these patients have more than  

a 2-fold increased risk for adverse CV events 

Mancini et al. Can J Cardiol vol 33, issue 3, Marcy 2017p pg 355-377



Baseline Characteristics of the ISCHEMIA Trial

Maron DJ et al. N Engl J Med 2020;382:1395-1407

Diabetes       41.4%  42.2%



Baseline Characteristics of the SYNTAX Trial

Maron DJ et al. N Engl J Med 2020;382:1395-1407

Diabetes      25.6%   24.6%

Metabolic syndrome   46.0%   45.5%



2.  Diabetes is bad for 
everyone, but especially for 
women and younger patients



Vascular Outcomes in patients with Diabetes 
(as compared to those without)

Adjusted for age, smoking, 

BMI and SBP

World Health Organisation 2016; Sarwar N. Lancet 2010



Diabetic 

Nephropathy 

Leading cause of 

end-stage renal 

disease2

Diabetic Retinopathy

Leading cause of 

blindness in 

working-age adults1

Peripheral

Arterial Disease6

4-10 X increased risk

Heart Disease6

2-4 fold increase in ASCVD

6-10 fold increase in Heart failure

Diabetic 

Neuropathy 

Leading cause of 

nontraumatic lower 

extremity 

amputations3

Stroke 

2- to 4-fold increase in 

cardiovascular 

mortality and stroke4,5

Microvascular Complications Macrovascular Complications

1. IDF. Fact Sheet Diabetes and Eye Disease. 2. The Renal Association. UK Renal Registry. Twelfth Annual Report. December 2009. 3. Dang, CN., Boulton, AJ., International Journal of Lower Extremity 
Wounds. 2003; 2(1):4-12. 4. Jeerakathil, T., et al. Stroke. 2007;38(6):1739-43. 5. Kaul, S., et al. Circulation. 2010;121:1868-77. 6. IDF. Fact sheet: Diabetes and Cardiovascular Disease (CVD). 



Diabetes is associated with substantial mortality
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Wilson et al. In: Ruderman et al, eds. Hyperglycemia, Diabetes, and Vascular Disease. 1992:21-29.

CVD Events in Patients With Diabetes: 
Framingham 30-Year Follow-Up
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INTERHEART: Risk Factors Significance by Sex

Yusuf S, et al., Lancet 2004; 364: 937-52

Diabetes: significantly 
worse for women

At least 1 drink per week

Current Smoking 

Diabetes

Exercise 

Alcohol 

Females

 

 

Odds Ratio (99% CI) 

0.5    1  2  4  8  16

Males

 

 Negative risk factorsPositive factors

Alcohol: significantly 
better for women

Exercise: significantly 
better for women

Smoking, dyslipidemia, HTN, 
obesity, poor diet and 
psychosocial  have equal 
effects

Case:control study n=27.098; 52 countries



Tancredi M et al. N Engl J Med 2015;373:1720-1732.

Adjusted Hazard Ratios for Total and 
Cardiovascular Mortality in T2DM

Cardiovascular 
Mortality

Total Mortality

< 55 years     

55 – 64 years

65 – 74 years

> 75 years      

< 55 years     

55 – 64 years

65 – 74 years

> 75 years      

Death less likely Death more likely



3.  It’s really not about the 
glucose



Association between HbA1c and CVD

Sabin et al.  NEJM March 2010



0.50 1.00 2.00

More 
intensive

Less 
intensive

Difference in   HR (95% CI)

HbA1c (%)

    0.96 (0.83, 1.10)

Stroke 378 370

Myocardial

infarction
730 745 - 0.88

0.85 (0.76, 0.94)

Heart failure 

hospitalization or death
459 446 -0.88

1.00 (0.86, 1.16)

Intensive glucose control and CV events

Favours more intensive Favours less intensive

27,049 participants, 2370 major vascular events
  

Turnbull FM et al. Diabetologia 2009;52:2288–2298

- 0.88



Intensive

N (%)

Standard

N (%) HR (95% CI) P

Primary 352 (6.86) 371 (7.23) 0.90 (0.78-1.04) 0.16

Secondary

Mortality 257 (5.01) 203 (3.96) 1.22 (1.01-1.46) 0.04

Nonfatal MI 186 (3.63) 235 (4.59) 0.76 (0.62-0.92) 0.004

Nonfatal Stroke 67 (1.31) 61 (1.19) 1.06 (0.75-1.50) 0.74

CVD Death 135 (2.63) 94 (1.83) 1.35 (1.04-1.76) 0.02

CHF 152 (2.96) 124 (2.42) 1.18 (0.93-1.49) 0.17

ACCORD Glycemia Trial: 10,251 patients with T2DM 

randomized to HbA1c goal of <6 or 7-7.9

ACCORD Study Group, NEJM 2008 358:2545-2549.

22% Increase in mortality with an 
intensive glucose control strategy

24% decrease in nonfatal myocardial infarctions 
with an intensive glucose control strategy



Intensive Group Annual Incidence Rate = 3.3%

Standard Group Annual Incidence Rate = 1.0%

Severe Hypoglycemia in ACCORD glycemia Trial

ACCORD Study Group, NEJM 2008 358:2545-2549.

intensive

standard



Lee AK et al. Diabetes Care 2018; 41(1):104-11

From the Atherosclerosis Risk in Communities (ARIC) Study

HR 95%CI 

Coronary heart disease 2.02 1.27-3.20

All-cause mortality 1.73 1.38-2.17

CV mortality 1.64 1.15-2.34

Cancer mortality 2.49 1.46-4.24

Association between severe hypoglycemia 
and adverse outcomes



4.  It IS about Blood pressure and 
lipid control



Ray et al. Lancet 2009;373(9677):1765-72

-12.5

-8.2

-2.9

Decrease in CV events (%) 

per 4 mmHg lower SBP per 1 mmol/L lower LDL-c per 0.9% lower HbA1c

CV: cardiovascular; SBP: systolic blood pressure; LDL-c: low density lipoprotein cholesterol; HbA1c: glycated hemoglobin; 

Benefit of different interventions for Type 2 diabetes



Randomized controlled 
trials of intensive versus 
standard hypertension 
treatment strategies

Pharmacologic Approaches to Glycemic Treatment: 

Standards of Care in Diabetes - 2024. Diabetes Care 2024;47(Suppl. 1):S158-S178

ACCORD 
BP

ADVANCE

HOT

SPRINT

STEP



Treatment Goals

CARDIOVASCULAR DISEASE AND RISK MANAGEMENT

10.4 The on-treatment target blood pressure goal is <130/80 mmHg, if it can be 

safely attained. A

Pharmacologic Approaches to Glycemic Treatment: 

Standards of Care in Diabetes - 2024. Diabetes Care 2024;47(Suppl. 1):S158-S178



Treatment Strategies

CARDIOVASCULAR DISEASE AND RISK MANAGEMENT

10.10 Multiple-drug therapy is generally required to achieve blood pressure 

targets... A 

10.11 An ACE inhibitor or ARB…is the recommended first-line treatment for 

hypertension in people with diabetes and urinary albumin-to-creatinine ratio 

≥300 mg/g creatinine A 

Pharmacologic Approaches to Glycemic Treatment: 

Standards of Care in Diabetes - 2024. Diabetes Care 2024;47(Suppl. 1):S158-S178



CARDIOVASCULAR DISEASE AND RISK MANAGEMENT

Recommendations for 
the Treatment of 
Confirmed 
Hypertension in 
People with Diabetes 
(1 of 2)

Pharmacologic Approaches to Glycemic Treatment: 

Standards of Care in Diabetes - 2024. Diabetes Care 2024;47(Suppl. 1):S158-S178



CARDIOVASCULAR DISEASE AND RISK MANAGEMENT

Recommendations 
for the Treatment of 
Confirmed 
Hypertension in 
People with 
Diabetes (2 of 2)

Pharmacologic Approaches to Glycemic Treatment: 

Standards of Care in Diabetes - 2024. Diabetes Care 2024;47(Suppl. 1):S158-S178



0.5 0.75 1 1.25

Baseline
subgroup

Statin/
more statin

Control/
less statin

RR (CI) per 1 mmol/L
reduction in LDL-C

p-value for
heterogeneity

or trend

99% or 95% CI

LDL-C lowering worseLDL-C lowering better

Events (% p.a.)

All patients 11284 (3.3) 13673 (4.0) 0.79 (0.77 - 0.81)

Type 1 diabetes 145 (4.5) 192 (6.0) 0.77 (0.58 - 1.01)

Type 2 diabetes 2593 (4.2) 3028 (5.1) 0.80 (0.74 - 0.86)

No diabetes 8484 (3.2) 10378 (4.0) 0.78 (0.76 - 0.82)

Yes 6374 (3.7) 7565 (4.5) 0.80 (0.77 - 0.84)
No 4656 (2.8) 5815 (3.5) 0.77 (0.73 - 0.81)

Current smokers 2303 (3.7) 2922 (4.7) 0.79 (0.73 - 0.85)

Non-smokers 8979 (3.2) 10749 (3.9) 0.79 (0.76 - 0.82)

Diabetes

p=0.78

Treated hypertension

p=0.11

Smoking status

p=0.88

Statin Effects on Major Vascular Events

CTT.  Lancet 2008 371: 117-125



Statin Treatment—Primary Prevention

CARDIOVASCULAR DISEASE AND RISK MANAGEMENT

10.18 For people with diabetes aged 40–75 years without ASCVD, use moderate-

 intensity statin therapy in addition to lifestyle therapy. A 

10.19 For people with diabetes aged 20–39 years with additional ASCVD risk 

factors, it may be reasonable to initiate statin therapy in addition to lifestyle 

therapy. C 

10.20 For people with diabetes aged 40–75 years at higher cardiovascular risk…use 

high-intensity statin therapy to reduce LDL cholesterol by ≥50%. A

10.21 …it may be reasonable to add ezetimibe or a PCSK9 inhibitor to maximum 

tolerated statin therapy. B

Pharmacologic Approaches to Glycemic Treatment: 

Standards of Care in Diabetes - 2024. Diabetes Care 2024;47(Suppl. 1):S158-S178



Statin Odds ratio (95% CI)

Overall (n=91 140)   1.09 (1.02–1.17)

Rosuvastatin only (n=24 714) 1.18 (1.04–1.33)

Atorvastatin only (n=7773) 1.14 (0.89–1.46)

Simvastatin only (n=18 815) 1.11 (0.97–1.26)

Pravastatin (n=33 627) 1.03 (0.90–1.19)

Lovastatin (n=6211) 0.98 (0.70–1.38)

Association between statins and 
development of diabetes

Sattar N et al. Lancet 2010;375:735-42.



Jupitor Trial: Statins and Diabetes 

Ridker PM et al. Lancet 2012;380:565

Metabolic syndrome, IFG,

HbA1c >6%, or BMI ≥30 kg/m2

HR 1.28

(1.07-1.54)

p=0.01

134 deaths or vascular 
events prevented

 54 excess cases of diabetes

No major risk factors for diabetes Major risk factors for diabetes

HR 0.99

(0.45-2.21)

p=0.99

86 deaths or vascular events 
prevented

 0 excess cases of diabetes



Improve It Trial — Primary Outcome

Cannon CP  et al. Ezetimibe added to statin therapy after acute coronary syndromes. N Engl J Med June 3, 2015

6 % RRR

NNT = 50

Patients with 
diabetes had 
particular benefit

Post MI patients 
on statin therapy 

randomized to 
receive addition 
of ezetimibe or 

placebo



IMPROVE-IT Major Pre-specified Subgroups

Ezetimibe/Simva Better Simva Better
1.0

Cannon CP  et al. Ezetimibe added to statin therapy after acute coronary syndromes. N Engl J Med June 3, 2015

Male
Female

< 65 years old
> 65 years old

No diabetes
Diabetes

Prior lipid Rx
No prior lipid Rx

LDL-c > 95 mg/dL
LDL-c < 95 mg/dL



Fourier Trial: Diabetes Subgroup

Sabatine MS et al. Lancet Diabetes Endocrinol. 2017

Post MI patients 
on statin therapy 

randomized to 
receive addition 

of PCSK9i or 
placebo



8,179 patients with elevated 
triglycerides, on maximum tolerated 
statin therapy were randomized to 
EPA only fish oil 4 g daily or mineral 

oil placebo. 

Bhatt et. al. January 3, 2019 N Engl J Med 2019; 380:11-22

Reduce – It Trial



Reduce – It Baseline Characteristics
Icosapent Ethyl (N=4089) Placebo (N=4090)

Age (years), Median (Q1-Q3) 64.0 (57.0 - 69.0) 64.0 (57.0 - 69.0)

Female, n (%) 1162 (28.4%) 1195 (29.2%)

Non-White, n (%) 398 (9.7%) 401 (9.8%)

Secondary Prevention Cohort 2892 (70.7%) 2893 (70.7%)

Primary Prevention Cohort 1197 (29.3%) 1197 (29.3%)

Low-intensity statin 254 (6.2%) 267 (6.5%)

Moderate-intensity statin 2533 (61.9%) 2575 (63.0%)

High-intensity statin 1290 (31.5%) 1226 (30.0%)

Type 2 Diabetes, n (%) 2367 (57.9%) 2363 (57.8%)

Triglycerides (mg/dL), Median (Q1-Q3) 216.5 (176.5 - 272.0) 216.0 (175.5 - 274.0)

HDL-C (mg/dL), Median (Q1-Q3) 40.0 (34.5 - 46.0) 40.0 (35.0 - 46.0)

LDL-C (mg/dL), Median (Q1-Q3) 74.0 (61.5 - 88.0) 76.0 (63.0 - 89.0)

Triglycerides Category

<150 mg/dL 412 (10.1%) 429 (10.5%)

150 to <200 mg/dL 1193 (29.2%) 1191 (29.1%)

≥200 mg/dL 2481 (60.7%) 2469 (60.4%)

Bhatt DL, Steg PG, Miller M, et al. N Engl J Med. 2018.  



z

Bhatt et. al. January 3, 2019 N Engl J Med 2019; 380:11-22

REDUCE-It Trial



Treatment of Other Lipoproteins

CARDIOVASCULAR DISEASE AND RISK MANAGEMENT

10.31 In individuals with ASCVD or other cardiovascular risk factors on a statin 

with controlled LDL cholesterol but elevated triglycerides (135–499 mg/dL 

the addition of icosapent ethyl can be considered to reduce 

cardiovascular risk. A

Pharmacologic Approaches to Glycemic Treatment: 

Standards of Care in Diabetes - 2024. Diabetes Care 2024;47(Suppl. 1):S158-S178



Bempedoic Acid

Bempedoic acid, a prodrug that is 
activated by a hepatic enzyme not 
present in skeletal muscle, 
inhibits ATP‐citrate lyase, an 
enzyme upstream of HMG‐coA 
reductase in the cholesterol 
biosynthesis pathway.

Bempedoic acid

ACLY

HMG-CoAR

Statins

↑LDLR ↓LDL-C

Citrate
↓

Acetyl-CoA
↓

HMG-CoA
↓

Mevalonate
↓

Isopentenyl-PP
↓
↓
↓

↓CHOLESTEROL
↓

41



Changes in LDL Cholesterol and CRP

Nissen SE et al. N Engl J Med2023;388:1353-1364



Primary Outcome: 4 point MACE

Nissen SE et al. N Engl J Med2023;388:1353-1364

13% RRR

NNT = 63



Statin Treatment—Primary Prevention (continued)

CARDIOVASCULAR DISEASE AND RISK MANAGEMENT

10.24 In people with diabetes intolerant to statin therapy, treatment with 

bempedoic acid is recommended to reduce cardiovascular event rates as 

an alternative cholesterol-lowering plan. A 

Pharmacologic Approaches to Glycemic Treatment: 

Standards of Care in Diabetes - 2024. Diabetes Care 2024;47(Suppl. 1):S158-S178



Other Combination Therapy

CARDIOVASCULAR DISEASE AND RISK MANAGEMENT

10.32 Statin plus fibrate combination therapy…is generally not recommended. A 

10.33 Statin plus niacin…is generally not recommended. A

Pharmacologic Approaches to Glycemic Treatment: 

Standards of Care in Diabetes - 2024. Diabetes Care 2024;47(Suppl. 1):S158-S178



Cardiovascular Disease and Risk Management

Pharmacologic Approaches to Glycemic Treatment: 

Standards of Care in Diabetes - 2024. Diabetes Care 2024;47(Suppl. 1):S158-S178



5.  Aspirin has not shown net 
benefit for primary prevention in 
patients with diabetes



ASCEND:15,480  patients Age ≥ 40 years, + DIABETES 

and no baseline cardiovascular disease; Randomized to  Aspirin 
100 mg daily vs. placebo



ASCEND:  Primary Outcome CVD death, MI, UA, Stroke or TIA
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ASCEND Study Collaborative Group. Am Heart J 2018;198:135-144

• 100 mg enteric-coated aspirin daily vs. placebo

12% RRR

p = 0.01



ASCEND:  major bleeding
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Antiplatelet Agents

CARDIOVASCULAR DISEASE AND RISK MANAGEMENT

10.34 Use aspirin therapy (75–162 mg/day) as a secondary prevention strategy in those 

with diabetes and a history of ASCVD. A

Pharmacologic Approaches to Glycemic Treatment: 

Standards of Care in Diabetes - 2024. Diabetes Care 2024;47(Suppl. 1):S158-S178



6.  Patients with diabetes see their 
cardiologist more than their 
endocrinologist



Physician visits by patients with diabetes

Cardiovasc Endocrinol Metab. 2020 Jun; 9(2): 56–59. Published online 2020 May 15.

Patients with diabetes Patients with diabetes and CVD



7.  Most diabetes drugs are 
not good for the heart. 



Diabetes medications and cardiovascular events

Jacob A Udell, et al., Lancet Diabetes Endocrinol., published online 16 March 2015, 

Favors diabetes med Favors placebo



Mortality Risk With Sulfonylurea Therapy

Meta-analysis of 18 studies reporting mortality or MI risk in patients 
receiving sulfonylureas (N = 167,327)

Simpson SH, et al. Lancet Diabetes Endocrinol. 2015;3:43-51.

RR of Death (95% CI) SU vs Metformin

Tolbutamide 3.76 (2.97-4.76)

Glibenclamide 3.52 (3.16-3.91)

Glipizide 3.50 (3.10-3.94)

Glimepiride 2.89 (2.56-3.25)

Gliclazide 1.93 (1.56-2.39)



1990’S1980’S1950’s1930’s1921

INSULIN

INSULIN

METFORMIN

ALPHA GLUCOSIDASE INHIBITORS

 THIAZOLIDINEDIONES (TZDs)

MEGLITINIDES
 

Diabetes medications through the years

SULPHONYLUREAS



UKPDS 34. Lancet 1998;352:854–65.  

UKPDS:  Newly-diagnosed obese, type 2 diabetes patients randomized to 

metformin, intensive  glucose control (with  SU or insulin), or conventional glucose 
control (SU or insulin)

Main Randomisation

4209

Overweight

1704

Non overweight

2505

Conventional Policy

411

Intensive Policy

1293

Metformin

342

Insulin or Sulphonylurea

951



UKPDS 34. Lancet 1998;352:854–65.  

Myocardial infarction

Metformin vs conventional
p = 0.01

Time from randomization (years)
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The data for Metformin is…thin

But all other therapies are tested on a background of metformin



1990’S 2000 2001-10 2010-151980’S1950’s1930’s1921

INSULIN

INSULIN

METFORMIN

ALPHA GLUCOSIDASE INHIBITORS

 THIAZOLIDINEDIONES

MEGLITINIDES
 

Diabetes medications through the years

SULPHONYLUREAS

DPP4 
inhibitors

GLP1 receptor 
agonists

SGLT2 
inhibitors



“Although cardiovascular disease is the cause of death in 75% of 

diabetics, there exist no well-designed, adequately-powered 

comparative effectiveness trials evaluating macrovascular outcomes 

for diabetes drugs” 

Steve Nissen, MD - Cleveland Clinic

The irrational belief that lowering blood sugar using virtually any pharmacological 

means will produce a reliable reduction in adverse outcomes

glu-co-cen-tricity |ˈgloōkō senˈtrisitē

noun



The DPP-4 
inhibitor
Studies

Non-inferior

Non-inferior

Non-inferior

White WB et. al.  N Engl J Med 2013; 369:1327-1335 Scirica BM et. al.  N Engl J Med 2013; 369:1317-1326 Green JB et. al. N Engl J Med 2015; 373:232-242

FDA adds warnings about heart failure risk to 
labels of saxagliptin and alogliptin



Saxagliptin (SAVOR trial)

Scirica BM et. al.  N Engl J Med 2013; 369:1317-1326 White WB et. al.  N Engl J Med 2013; 369:1327-1335 Green JB et. al. N Engl J Med 2015; 373:232-242

Alogliptin (EXAMINE trial) Sitagliptin (TECOS trial)



The GLP1-RA

StudiesNon-inferior

SUPERIOR

SUPERIOR

Pfeffer MA et. al. NEJM 2015; 373:2247-2257 Marso SP et.al. NEJM 2016; 375:311-322 Marso SP et. al. NEJM 2016; 375:1834-1844

SUPERIOR

Hernandez AF et. al. Lancet 2018; 392:1519-1529



GLP-1

release

Reduced 

hepatic glucose 

output

Gosh, I’m 

full!

Increased

insulin 

secretion

GLP-1 :  Mechanisms of Action



Select side effects with GLP-1 Receptor Agonists



The SGLT-2i
Studies

SUPERIOR

SUPERIOR

Zinman B et al. N Engl J Med 2015; 373: 2117-28 Neal B et al. N ngl J Med 2017. DOI: 10.1056/NEJMoa1611925

SUPERIOR

Wiviott SB et al. N ngl J Med 2018. 

Non-inferior

Presented at EASD 2016



Filtered glucose load 
180 g/day

SGLT1

SGLT2

~ 10%

~ 90%

69Gerich JE. Diabet Med. 2010;27:136–142.

Renal handling of glucose

Na +



SGLT2 inhibitor mechanism

1Bakris et al. Kidney Int 2009;75;1272–7.

SGLT2SGLT2
inhibitor

SGLT1

Filtered glucose load > 
180 g/day

Na +



1. Nomura S, et al. J Med Chem. 2010; 53(17):6355-6360. 2. Sha S, et al.; Diabetes Obes Metab. 2011;13(7):669-672. 3. Liang Y, et al. PLoS One. 2012; 7(2):e30555. 4. Devineni D, et al. Diabetes 
Obes Metab. 2012. 5. Rosenstock J, et al. Diabetes Care. 2012 Abdul-Ghani MA, DeFronzo RA. Endocr Pract. 2008; Nair S, Wilding JP. J Clin Endocrinol Metab. 2010.

SGLT2 inhibitors: Glucose loss

1 g glucose = 4 kcal



Select side effects with SGLT2 inhibitors



Fournier’s gangrene warning



EMPA-REG OUTCOME: Primary Composite 
Outcome (MI, stroke, CV death)

7,020 patients with T2DM and CVD (N = 7020)

Zinman B, et al. N Engl J Med. 2015;373:2117-2128.

HR: 0.86 (0.74-0.99)
P = .04 

0 6 12 18 24 30 36 42 48

20

15

10

5

0

Pa
ti

en
ts

 W
it

h
 a

n
 E

ve
n

t 
(%

)
SGLT2 inhibitor

Placebo
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EMPA-REG OUTCOME: Cardiovascular death

Zinman B et al. N Engl J Med 2015, published on-line, 9-1-15, DOI:10.1056/NEJMoa1504720 

HR 0.62  

(95% CI 0.49, 0.77)

p=0.0001

38% RRR

NNT = 45



Patients with 
            event/analysed

Empagliflozin  Placebo HR (95% CI) p-value

Primary outcome:

3-point MACE 490/4687 282/2333 0.86 (0.74, 0.99)* 0.0382

CV death 172/4687 137/2333 0.62 (0.49, 0.77) <0.0001

Non-fatal MI 213/4687 121/2333 0.87 (0.70, 1.09) 0.2189

Non-fatal stroke 150/4687 60/2333 1.24 (0.92, 1.67) 0.1638

0.25 0.50 1.00 2.00

Favors empagliflozin Favors placebo

Zinman B et al. N Engl J Med. 2015;373:2117-28

EMPA-REG OUTCOME: 3-point MACE



Zinman B, et al. N Engl J Med. 2015;373:2117-2128.

SGLT2 Inhibitor Placebo

EMPA-REG OUTCOME: Total Mortality

480

HR: 0.68 (95% CI: 0.57-0.82)
P < .001
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EMPA-REG OUTCOME:   Hospitalization for 
heart failure

Zinman B et al. N Engl J Med 2015; 373: 2117-28

35% RRR

NNT = 71



8.  SGLT2 Inhibitors and GLP1-
RA are cardiac drugs



SELECT Trial

Addition of semaglutide 2.4 mg SC once weekly to standard of care will reduce the 
incidence of major CV events among patients with overweight or obesity and pre-
existing CV disease, who do not have diabetes.

randomized, double-blind, placebo-controlled

event driven

superiority

804 clinical sites in 41 countries

Lincoff AM et al. for the SELECT Trial Investigators. N Engl J Med. 2023 Dec 14;389(24):2221-2232. doi: 10.1056/NEJMoa2307563. Epub 2023 Nov 11. PMID: 37952131.



Baseline Characteristics

(Percent of patients unless otherwise noted) Semaglutide
(N = 8803)

Placebo
(N = 8801)

Age (yrs) – mean ± SD 61.6 ± 8.9 61.6 ± 8.8

Female sex 27.8 27.5

Body Mass Index (BMI, kg/m2) – mean ± SD 33.3 ± 5.0 33.4 ± 5.0

HbA1c (%) – mean ± SD 5.78 ± 0.34  5.78 ± 0.33

Prior MI 76.4 76.2

Systolic BP (mm Hg) – mean ± SD 131.0 ± 15.6 130.9 ± 15.3

Statin therapy 87.7 87.6

LDL Cholesterol (mg/dL) – median (IQR) 78 (61 -102) 78 (61 -102)

Triglycerides (mg/dL) – median (IQR) 134 (99 - 188) 135 (100 - 190)

Lincoff AM et al. for the SELECT Trial Investigators. N Engl J Med. 2023 Dec 14;389(24):2221-2232. doi: 10.1056/NEJMoa2307563. Epub 2023 Nov 11. PMID: 37952131.



SELECT Trial – Metabolic Outcomes

Body Weight Waist Circumference
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Semaglutide: 96.5 (17.5)

Placebo: 96.8 (17.8)

Mean (SD) baseline weight, kg:

Change in Body Weight by 104 Weeks

Semaglutide:  -9.4%

Placebo:  -0.9%

Change in Waist Circumference by 104 Weeks

Semaglutide:  -7.6 cm

Placebo:  -1.0 cm

Lincoff AM et al. for the SELECT Trial Investigators. N Engl J Med. 2023 Dec 14;389(24):2221-2232. doi: 10.1056/NEJMoa2307563. Epub 2023 Nov 11. PMID: 37952131.



SELECT Trial – Cardiovascular Efficacy
CV Death, Nonfatal MI, or Nonfatal Stroke

Primary Cardiovascular Composite Endpoint
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Hazard ratio, 0.80 (95% CI, 0.72 to 0.90)

P (two-sided) <0.001 for superiority

Placebo – 701 events (8.0%)
Semaglutide – 569 events (6.5%)

Lincoff AM et al. for the SELECT Trial Investigators. N Engl J Med. 2023 Dec 14;389(24):2221-2232. doi: 10.1056/NEJMoa2307563. Epub 2023 Nov 11. PMID: 37952131.

Semaglutide
Placebo



SELECT Trial – Cardiovascular Efficacy

Death from Any Cause:  3rd Confirmatory Secondary Endpoint
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Hazard ratio, 0.81 (95% CI, 0.71 to 0.93)

Semaglutide
Placebo

Placebo – 458 events (5.2%)

Semaglutide – 375 events (4.3%)

Lincoff AM et al. for the SELECT Trial Investigators. N Engl J Med. 2023 Dec 14;389(24):2221-2232. doi: 10.1056/NEJMoa2307563. Epub 2023 Nov 11. PMID: 37952131.



Pharmacologic Therapy for Adults With 
Type 2 Diabetes

PHARMACOLOGIC APPROACHES TO GLYCEMIC TREATMENT

9.18 In adults with type 2 diabetes and established or high risk of 

ASCVD, heart failure, and/or chronic kidney disease (CKD), the treatment 

plan should include agent(s) that reduce cardiovascular and kidney 

disease risk (e.g., sodium-glucose cotransporter 2 inhibitor [SGLT2] 

and/or glucagon-like peptide 1 receptor agonist [GLP-1 RA]) A

Pharmacologic Approaches to Glycemic Treatment: 

Standards of Care in Diabetes - 2024. Diabetes Care 2024;47(Suppl. 1):S158-S178



Cardiovascular Disease—Treatment 

CARDIOVASCULAR DISEASE AND RISK MANAGEMENT

10.41 Among people with type 2 diabetes who have established ASCVD 
or established kidney disease, an SGLT2 inhibitor or GLP-1 
receptor agonist with demonstrated cardiovascular disease 
benefit…is recommended. A 

Pharmacologic Approaches to Glycemic Treatment: 

Standards of Care in Diabetes - 2024. Diabetes Care 2024;47(Suppl. 1):S158-S178

10.41c In people with type 2 diabetes and established ASCVD or 
multiple risk factors for ASCVD, combined therapy with an SGLT2 
inhibitor with demonstrated cardiovascular benefit and a GLP-1 
receptor agonist with demonstrated cardiovascular benefit may be 
considered... A 



Pharmacologic Approaches to Glycemic Treatment: 

Standards of Care in Diabetes - 2024. Diabetes Care 2024;47(Suppl. 1):S158-S178



Nikolaus Marx. Circulation. GLP-1 Receptor Agonists for the Reduction of Atherosclerotic Cardiovascular Risk in Patients With Type 2 
Diabetes, Volume: 146, Issue: 24, Pages: 1882-1894, DOI: (10.1161/CIRCULATIONAHA.122.059595) 

Tips for Initiating GLP-1 Receptor Agonists



GLP-1 RA and surgery

…for patients on weekly dosing consider holding 
GLP-1 agonists a week prior to the 
procedure/surgery.

American Society of Anesthesiology



9.  Diabetes is a powerful risk 
factor for heart failure



Wilson et al. In: Ruderman et al, eds. Hyperglycemia, Diabetes, and Vascular Disease. 1992:21-29.

CVD Events in Patients With Diabetes: 
Framingham 30-Year Follow-Up
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Pathogenesis of Heart Failure (HF) in Diabetes

Oktay et al. Diabetes, Cardiomyopathy, and Heart Failure. [Updated 2023 Sep 26]. In: Endotext [Internet]. South Dartmouth (MA): MDText.com, Inc.; 2000-. Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK560257/



SGLT2i:  Consistent benefit on HF Hospitalization



European Journal of Heart Failure.  Volume 19, Issue 1, pages 43-53, 21 SEP 2016 DOI: 10.1002/ejhf.633

Heart failure outcomes in clinical trials



10.  CABG is the preferred 
revascularization strategy for 
most patient with diabetes



Trials of Patients With Diabetes and Multivessel 
CAD, Comparing PCI With CABG

Lima et al. Am Heart J 2013 Aug;166(2):250-7 Kapur et al. Am Heart J 2005 Jan;149(1):13-9 Mack et al. Ann Thorac Surg 2011 Dec;92(6):2140-6 Serruys et al. JACC Vol. 46, No. 4, 200

BARI Investigators.  JACC 2007 Apr 17;49(15):1600-1606



Mortality in patients assigned to CABG or PCI by 
diabetes status - analysis of 10 randomized trials

CABG no diabetes
CABG diabetes
PCI no diabetes
PCI diabetes

PCI; diabetes

CABG; diabetes

PCI; no diabetes

CABG; no diabetes

Hlatkey MA, et al. Lancet, 2009, vol. 373 (pg. 1190-1197)



T1DM patients with multivessel CAD who 
underwent CABG (n = 683) or PCI (n = 1,863)

Nyström T, et. al. J Am Coll Cardiol 2017;70:1441-51.

1995 - 2013 in Sweden.



Impact of Diabetes on Outcomes of PCI 

Predictors of TLR (n=6186)

Cutlip DE et al.  JACC 2002;40:2082-9

Ref. Diam ( per mm)

Lesion length (per 5 mm)

Diabetes

Current Smoking

Prior MI

0 1 2

RR=1.5



1. Most cardiac patients have diabetes, pre-diabetes, or MetSyn

2. Be very afraid of diabetes (especially in women & young patients)

3. It’s not about the glucose

4. It’s all about blood pressure and lipid control

5. Aspirin has no net benefit for primary prevention in diabetes patients

6. Most diabetes drugs are not good for the heart. 

7. SGLT2 inhibitors are cardiac drugs. 

8. Diabetes is a powerful risk factor for heart failure

9. CABG is the preferred revascularization strategy for most with diabetes

Conclusion



FAQs
1.  Can we prevent diabetes?

Yes.  Diabetes can be prevented with lifestyle measures such as diet and exercise. 

2.  Does tight glycemic control reduce CVD?

Tight glycemic control has been shown to consistently decrease microvascular events such 
as neuropathy, nephrophathy, and blindness. But tight glycemic control has NOT been 
consistently shown to decrease MACROvascular events such as CVD events of myocardial 
infarction and stroke. 

3.  How do the new diabetes drugs fit in with other therapies for cardiovascular 
prevention?

New diabetes therapies with documented cardiovascular benefit should be used in 
conjunction with other preventive therapies in diabetes such as statins.

4.  Are the new diabetes drugs useful for preventing CVD in metabolic syndrome patients?

This has never been studied. 



Q & A Session



L.A. Care PCE Program Friendly Reminders

L.A. Care Health Plan Provider Continuing Education (PCE) Program | 104

Friendly Reminder, a survey will pop up on your web browser after the webinar ends.  Please do 

not close your web browser and wait a few seconds, and please complete the online survey. 

Please note:  the online survey may appear in another window or tab after the webinar 

ends.

Upon completion of the online survey, you will receive the PDF CME or CE certificate based on 
your credential, verification of name and attendance duration time of at least 75 minutes, within 
two (2) weeks after today’s webinar.

Webinar participants will only have up to two weeks after webinar date to email Leilanie 
Mercurio at lmercurio@lacare.org to request the evaluation form if the online survey is not 
completed yet.  No name, no survey or completed  evaluation and less than 75 minutes 
attendance duration time via log in means No CME or CE credit, No CME or CE certificate.

Thank you!

mailto:lmercurio@lacare.org
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