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Objective

• Burden of Cardiovascular Disease
• Identifying Patients and assessing risk of Cardiovascular events
• Understanding non statin medications in the patient with ASCVD.
• Understanding the Pathway of the use of Non Statin therapies in the 

ASCVD patient.



Cardiovascular Burden

N Engl J Med 2012; 366:54-63
DOI: 10.1056/NEJMra1112570



Cardiovascular Burden

•October 2021
•Current Atherosclerosis Reports 23(10)
DOI:10.1007/s11883-021-00956-x

https://link.springer.com/article/10.1007%2Fs11883-021-00956-x


Age-standardized overall and age-specific premature heart disease 
mortality rates* among adults aged 25–64 years, 1968–2017.

Trends in Cardiovascular Medicine
Volume 30, Issue 6, August 2020, Pages 364-374

https://www.sciencedirect.com/journal/trends-in-cardiovascular-medicine
https://www.sciencedirect.com/journal/trends-in-cardiovascular-medicine/vol/30/issue/6


County-level heart disease mortality rates in 2017 (a) and percent 
change in heart disease mortality rates from 2010 to 2017 (b) among US 
adults aged 35 to 64 years.

Ann Epidemiol, 27 (12) (2017), pp. 796-800



https://oklahoma.gov/content/dam/ok/en/okhca/docs/research/chronic-condition-executive-summaries/2023/22-11-16%20-%20Heart%20Disease%20Fully%20Branded.pdf



Highlights of Cardiovascular Disease Burden

• ASCVD in general population has improved since 1960’s  but has 
flattened or risen over the last several years.

• There is a difference in ASCVD burden in Male Population with 
regards to the Female Population with regards to recognition of event 
rates and death.

• Oklahoma’s ASCVD burden continues to be high and is presence in at 
least 10% of the Sooner Care population. Predominately in the rural 
Oklahoma. 



Cardiovascular Risk factors and Population 
Attributable Risk

Lancet. 2010;376(9753):1670-1681. doi:10.1016/ S0140-6736(10)61350-5.



LDL lowering with proportion to reduction in 
CHD Risk

Am Heart J. 2001; 141: 711-721



Inflammatory Markers and Associated Event 
rates for participants in the Fourier Trial 

Figure 1. Gradient of cardiovascular risk by baseline hsCRP in the placebo arm. Three-year Kaplan-Meier event rates stratified by low (<1 mg/L), 
intermediate (1–3 mg/L), and high (>3 mg/L) baseline hsCRP in subjects randomly assigned to placebo. The P value for trend across hsCRP 
subgroups is shown. Cor Revasc indicates coronary revascularization; CV, cardiovascular; hsCRP, high-sensitivity C-reactive protein; KM, Kaplan-
Meier; MI, myocardial infarction; and UA, hospitalization for unstable angina.Circulation. 2018;138:131–140



Benefit of reducing cumulative exposure to LDL on the lifetime risk of atherosclerotic cardiovascular disease. Panel A shows the effect of 
reducing LDL by 50% from a population median of 3.5 mmol/L (135 mg/dl) resulting in an absolute difference of 1.75 mmol/L (67.7 mg/dL) 
on the lifetime risk of experiencing a major atherosclerotic cardiovascular event (defined as fatal or non-fatal myocardial infarction, fatal or 
non-fatal ischemic stroke, or coronary revascularization) if LDL lowering is started at ages 30, 40, 50 or 60 years and continued up to age 80 
years as compared to either no LDL reduction of lifelong exposure to the same magnitude of lower LDL. Panel B shows the effect on the 
lifetime risk of experiencing a major atherosclerotic cardiovascular event up to age 80 years from reducing LDL by 33% beginning at age 40 
years, or by 50% beginning at age 55 years. Greater benefits are observed if LDL-C lowering is begun at an earlier age.

•October 2022
•Global Heart 17(1):75
DOI:10.5334/gh.1154

http://dx.doi.org/10.5334/gh.1154


Major CV Events and Deaths avoided per 1000 depending of 5 year risk 
and on LDL reduction with statin therapy. 

Events avoided based on baseline absolute risk and absolute lowering of LDL-C (Duality of risk 
and LDL-C lowering as determinants of benefit from lipid lowering therapies).

•October 2022
•Global Heart 17(1):75
DOI:10.5334/gh.1154

http://dx.doi.org/10.5334/gh.1154


Criteria for a Very High Risk of Future ASCVD Events

https://www.acc.org/latest-in-
cardiology/articles/2018/12/10/14/42/new-acc-aha-
cholesterol-guideline-personalized-patient-centered-care-
new-treatment-options



Continuum of Atherosclerotic Cardiovascular Disease Risk 

J Am Heart Assoc. 2023;12:eJAHA/2022/028892. DOI: 10.1161/JAHA.122.028892



Summary of Patient with ASCVD

• Stay on statin if possible for reduction of coronary inflammation
• Patient with ASCVD or elevated LDL enjoy better outcomes with early 

LDL intervention.
• Higher the risk for future events enjoys better outcomes with 

aggressive LDL lowering therapy
• Understand the criteria for a very high risk ASCVD Patient
• Where is your patient on the Continuum of ASCVD disease. This will 

delineate a decision pathway and aggressiveness of LDL reduction



Treatment of Dyslipidemia

https://doi.org/10.5114/aoms/174743



Lipid-Lowering Efficacy of Ezetimibe in Patients with Atherosclerotic 
Cardiovascular Disease: A Systematic Review and Meta-Analyses

Treatment difference in mean LDL-C change (mg/dL) from baseline between combination 
ezetimibe plus statin therapy and statin monotherapy comparator at 6 months or at the 
reported timepoint closest to 6 months. aMeta-analysis included 19,404 participants from 12 
studies, who received treatment (ezetimibe + statin vs. statin) for a mean duration of 
11.56 months. *p < 0.0001. CI confidence interval, LDL-C low-density lipoprotein 
cholesterol, MD mean difference, RE random effects

Subgroup analysis: LDL-C change (mg/dL) from baseline at 6 months, or at 
the reported timepoint closest to 6 months, limited to studies including 
patients with recent acute (< 1 year) coronary syndrome (Meta-analysis 
included 18,436 participants from four studies, who received treatment 
[ezetimibe plus statin vs. statin] for a mean duration of 11.90 months). 
*p < 0.0001. CI confidence interval, LDL-C low-density lipoprotein 
cholesterol, MD mean difference, RE random effects

https://doi.org/10.1007/s40256-019-00379-9



Ezetimibe Added to Statin Therapy after Acute Coronary 
Syndrome (IMPROVE-IT) to Statin Therapy after 
Acute Coronary Syndromes
te Coronary Syndromes• In this trial, patients with an acute coronary syndrome within 

the previous 10 days were randomly assigned to simvastatin 
plus either ezetimibe or placebo.

• At a median of 6 years, the rate of cardiovascular events was 
modestly but significantly lower with simvastatin–ezetimibe.



Kaplan–Meier Curves for the Primary Efficacy End Point

Cannon CP et al. N Engl J Med 2015;372:2387-2397



Plot of the IMPROVE-IT Trial Data and Statin Trials for Change in Low-Density 
Lipoprotein (LDL) Cholesterol versus Clinical Benefit.

Cannon CP et al. N Engl J Med 2015;372:2387-2397



Prespecified Safety End Points 

Cannon CP et al. N Engl J Med 2015;372:2387-2397



Conclusions

• When added to statin therapy, ezetimibe resulted in 
incremental lowering of LDL cholesterol levels and improved 
cardiovascular outcomes.

• Moreover, lowering LDL cholesterol to levels below previous 
targets provided additional benefit.



Ezetimibe Lipid-Lowering Trial on Prevention of Atherosclerotic Cardiovascular Disease 
in 75 or Older (EWTOPIA 75)

• Multicenter, prospective, randomized, 
open-label, blinded end-point 
evaluation conducted at 363 medical 
institutions in Japan examined the 
preventive efficacy of ezetimibe for 
patients aged ≥75 years, with elevated 
LDL-C without history of coronary 
artery disease

• The primary outcome was a 
composite of sudden cardiac death, 
myocardial infarction, coronary 
revascularization, or stroke.

https://doi.org/10.1161/CIRCULATIONAHA.118.039415



Time Course changes in mean serum lipid level for 5 years in the 
ezetimibe group and the control group.

Time-course changes in mean serum lipid levels for 5 years in the ezetimibe group and the control group. Time-course changes in 
the serum levels of low-density lipoprotein cholesterol (LDL-C; A), high-density lipoprotein cholesterol (HDL-C; B), non–
HDL-C ( C), and triglycerides (TG; D) for 5 years after randomization in the ezetimibe group and the control group. LDL-C 
was calculated according to the Friedewald’s formula: LDL-C=TC – (HDL-C + TG/5), and non–HDL-C as total cholesterol 
minus HDL-C.

https://doi.org/10.1161/CIRCULATIONAHA.118.039415



Kaplan–Meier estimates of the incidences of outcome events in the ezetimibe group 
and the control group. A, Primary outcome. B, Composed stroke. C, Composite 
cardiac events. D, All-cause mortality.

https://doi.org/10.1161/CIRCULATIONAHA.118.039415



Conclusion of Ezetimibe 

• Ezetimibe lowers LDL-C

• IMPROVE IT trial did show modest improvement in LDL–C 
reduction and vascular events. 

• Ezetimibe has been shown to prevent cardiovascular events in 
individuals 75 years old and older with elevated LDL-C without 
history of coronary artery disease. 

• No difference in adverse events with statin monotherapy and 
statin + Ezetimibe therapy. 



Evolocumab and Clinical Outcomes in Patients with Cardiovascular Disease
Fourier Trial

• In this trial, 27,564 patients with cardiovascular disease and 
LDL cholesterol levels of 70 mg per deciliter or higher on statin 
therapy were assigned to either evolocumab or placebo.

• At 2.2 years, the evolocumab group had a significantly lower 
rate of major adverse cardiovascular events.



Low-Density Lipoprotein (LDL) Cholesterol Levels 
over Time.

Sabatine MS et al. N Engl J Med ;376:1713-1722



Cumulative Incidence of Cardiovascular Events.

Sabatine MS et al. N Engl J Med ;376:1713-
1722

Cumulative Incidence of Cardiovascular Events.



Sabatine MS et al. N Engl J Med ;376:1713-1722

Characteristics of the Patients at Baseline.



Primary and Secondary End Points.

Sabatine MS et al. N Engl J Med ;376:1713-1722

Sabatine MS et al. N Engl J Med ;376:1713-1722



Adverse Events and Laboratory Test 
Results.

Sabatine MS et al. N Engl J Med ;376:1713-1722

Sabatine MS et al. N Engl J Med ;376:1713-1722



Conclusions
• Inhibition of PCSK9 with evolocumab on a background of statin therapy lowered 

LDL cholesterol levels to a median of 30 mg per deciliter (0.78 mmol per liter) and 
reduced the risk of cardiovascular events.

• These findings show that patients with atherosclerotic cardiovascular disease 
benefit from lowering of LDL cholesterol levels below current targets.

Sabatine MS et al. N Engl J Med ;376:1713-1722



Original Article 
Alirocumab and Cardiovascular Outcomes after 

Acute Coronary Syndrome

Gregory G. Schwartz, M.D., Ph.D., P. Gabriel Steg, M.D., Michael Szarek, Ph.D., 
Deepak L. Bhatt, M.D., M.P.H., Vera A. Bittner, M.D., M.S.P.H., Rafael Diaz, M.D., 
Jay M. Edelberg, M.D., Ph.D., Shaun G. Goodman, M.D., Corinne Hanotin, M.D., 

Robert A. Harrington, M.D., J. Wouter Jukema, M.D., Ph.D., Guillaume 
Lecorps, M.Sc., Kenneth W. Mahaffey, M.D., Angèle Moryusef, M.D., Robert 
Pordy, M.D., Kirby Quintero, R.N., Matthew T. Roe, M.D., M.H.S., William J. 

Sasiela, Ph.D., Jean-François Tamby, M.D., Pierluigi Tricoci, M.D., M.H.S., Ph.D., 
Harvey D. White, D.Sc., Andreas M. Zeiher, M.D., for the ODYSSEY OUTCOMES 

Committees and Investigators

N Engl J Med
Volume 379(22):2097-2107

November 29, 2018



Study Overview

• Among patients who had had an acute coronary syndrome, the risk of 
death from coronary heart disease, nonfatal myocardial infarction, 
stroke, or unstable angina requiring hospitalization at 2.8 years was 
lower among those randomly assigned to alirocumab than among 
those assigned to placebo.

Schwartz GG et al. N Engl J Med 2018;379:2097-2107



LDL Cholesterol Levels during the Trial.

Schwartz GG et al. N Engl J Med 2018;379:2097-2107

Schwartz GG et al. N Engl J Med 2018;379:2097-2107



Demographic and Baseline Characteristics of the 
Patients.

Schwartz GG et al. N Engl J Med 2018;379:2097-2107



Composite Primary End Point and Secondary End Points (Intention-
to-Treat Population).

Schwartz GG et al. N Engl J Med 2018;379:2097-2107

Schwartz GG et al. N Engl J Med 2018;379:2097-2107



Adverse Events and Laboratory Abnormalities.

Schwartz GG et al. N Engl J Med 2018;379:2097-2107

Schwartz GG et al. N Engl J Med 2018;379:2097-2107



Conclusions

• Among patients who had a previous acute 
coronary syndrome and who were receiving 
high-intensity statin therapy, the risk of 
recurrent ischemic cardiovascular events was 
lower among those who received alirocumab 
than among those who received placebo.

Schwartz GG et al. N Engl J Med 2018;379:2097-2107



Original Article 
Bempedoic Acid and Cardiovascular Outcomes in 

Statin-Intolerant Patients

Steven E. Nissen, M.D., A. Michael Lincoff, M.D., Danielle Brennan, M.S., Kausik K. 
Ray, M.D., Denise Mason, B.S.N., John J.P. Kastelein, M.D., Paul D. 

Thompson, M.D., Peter Libby, M.D., Leslie Cho, M.D., Jorge Plutzky, M.D., Harold E. 
Bays, M.D., Patrick M. Moriarty, M.D., Venu Menon, M.D., Diederick E. 

Grobbee, M.D., Ph.D., Michael J. Louie, M.D., M.P.H., Chien-Feng Chen, Ph.D., Na 
Li, Ph.D., LeAnne Bloedon, M.S., Paula Robinson, M.S., Maggie Horner, M.B.A., 
William J. Sasiela, Ph.D., Jackie McCluskey, R.N., Deborah Davey, R.N., Pedro 

Fajardo-Campos, M.D., Predrag Petrovic, M.D., Jan Fedacko, M.D., Ph.D., Witold 
Zmuda, M.D., Ph.D., Yury Lukyanov, M.D., Stephen J. Nicholls, M.B., B.S., Ph.D., for 

the CLEAR Outcomes Investigators

N Engl J Med
Volume 388(15):1353-1364

April 13, 2023



Study Overview

• In this randomized trial, statin-intolerant patients with, or at high risk 
for, CVD received bempedoic acid or placebo.

• Bempedoic acid reduced LDL cholesterol and the risk of 
cardiovascular events.

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



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

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



Changes in LDL Cholesterol and High-Sensitivity CRP Levels over Time.

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

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



Cumulative Incidence of Cardiovascular Events.

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

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



Demographic and Baseline Patient Characteristics in the Intention-to-Treat 
Population.

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

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



Efficacy End Points in the Intention-to-Treat Population.

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

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



Investigator-Reported Adverse Events and Laboratory 
Safety-Related Findings in the Safety Population.

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

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



Conclusions

• Among statin-intolerant patients, treatment with bempedoic acid 
was associated with a lower risk of major adverse 
cardiovascular events (death from cardiovascular causes, 
nonfatal myocardial infarction, nonfatal stroke, or coronary 
revascularization).

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



Original Article 
Two Phase 3 Trials of Inclisiran in Patients with 

Elevated LDL Cholesterol

Kausik K. Ray, M.D., M.Phil., R. Scott Wright, M.D., David Kallend, M.D., Wolfgang 
Koenig, M.D., Lawrence A. Leiter, M.D., Frederick J. Raal, Ph.D., Jenna A. 

Bisch, B.A., Tara Richardson, B.A., Mark Jaros, Ph.D., Peter L.J. Wijngaard, Ph.D., 
John J.P. Kastelein, M.D., Ph.D., for the ORION-10 and ORION-11 Investigators

N Engl J Med
Volume 382(16):1507-1519

April 16, 2020



Study Overview

• Inclisiran, a small interfering RNA therapeutic, reduces hepatic 
synthesis of PCSK9.

• In two separate randomized trials, subcutaneous injections of inclisiran 
on day 1, day 90, and then every 6 months reduced LDL cholesterol 
levels by approximately 50% at month 17, with a modest excess of 
injection-site adverse events.

N Engl J Med 2020; 382:1507-1519



Efficacy of Inclisiran or Placebo in Lowering LDL Cholesterol over the 540-Day Trial Period 
(Intention-to-Treat Population).

Ray KK et al. N Engl J Med 2020;382:1507-1519

N Engl J Med 2020; 382:1507-1519



Efficacy of Inclisiran or Placebo in Lowering PCSK9 Levels over the 540-Day Trial Period 
(Intention-to-Treat Population).

Ray KK et al. N Engl J Med 2020;382:1507-1519

N Engl J Med 2020; 382:1507-1519



Subgroup Analysis of Placebo-Corrected Percentage Change in LDL 
Cholesterol from Baseline to Day 510 with Inclisiran in the ORION-10 Trial 

(Intention-to-Treat Population).

Ray KK et al. N Engl J Med 2020;382:1507-1519

N Engl J Med 2020; 382:1507-1519



Subgroup Analysis of Placebo-Corrected Percentage Change in LDL 
Cholesterol from Baseline to Day 510 with Inclisiran in the ORION-11 

Trial (Intention-to-Treat Population).

Ray KK et al. N Engl J Med 2020;382:1507-1519

N Engl J Med 2020; 382:1507-1519



Demographic and Clinical Characteristics of the Patients 
at Baseline (Intention-to-Treat Population).

Ray KK et al. N Engl J Med 2020;382:1507-1519



Adverse Events and Key Safety Laboratory Findings.

Ray KK et al. N Engl J Med 2020;382:1507-1519



Conclusions

• Reductions in LDL cholesterol levels of approximately 50% were 
obtained with inclisiran, administered subcutaneously every 6 months.

• More injection-site adverse events occurred with inclisiran than with 
placebo.



Case

• 59 year old American Indian female on maximum dose Lipitor with 
CVRF’s of HTN, Dyslipidemia, Tobacco use for 35 years and Family Hx 
of premature CAD.

• Ca Score 6057
• ASA 81 mg po q daily, Atorvastatin 80 mg po q hs, Lisinopril 20 mg po 

q hs 
• LDL 302 mg/dl
• Walks every day for 3 miles without any angina or Dyspnea of 

exertion complaints.











Back to Case

• Encourage Compliance
• Tobacco cessation
• Continue exercise
• Started Evolocumab  SubQ q 14 days Added NTG SL prn Chest pain
• Repeated Lipid Panel
• Education on anginal clinical signs and Diet education
• Repeat lipids panel in 8 weeks.



Follow up

• Complete Tobacco cessation
• Continue to exercise
• Compliance with Atorvastatin and Evolocumab
• Repeat LDL was 41 mg/dl
• Aggressive CV Risk Factor Assessment and Modification



Highlights

• Assess patient’s continuum of disease
• Assess 10 Year CV risk but understand lifetime Risk
• Knowing risk dictates treatment goals. 
• Higher risk CV Patients have more to gain in benefits from therapy
• Earlier Combination treatment goals
• Education lowers barriers to lifestyle modifications and Medical 

therapy compliance. Spend time with your patients.
• Decreasing LDL exposure earlier equals decrease CV events, disability 

and death. 



Thank you!

• Questions 
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