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Current Lipid Management Guidelines In Atherosclerotic Cardiovascular Disease

Abstract :

The use of coronary artery calcium (CAC) score to reclassify risk individuals at either borderline
or intermediate risk, for whom the danger of statin therapy is unknown, is another significant
addition to the 2018 recommendations. Increased risk of recurrent cardiovascular (CV) events is
linked to having established atherosclerotic cardiovascular disease (ASCVD). Many modifiable
risk factors for cardiovascular disease have been connected in the literature, including blood
pressure, low-density lipoprotein (LDL), high-density lipoprotein (HDL), glucose intolerance,
and smoking. Statins with high dose and strict adherence to dietary and lifestyle changes have
been shown to reduce the risk of coronary even events, with the advent of newer lipid lowering

medications, statins my one day become obsolete.
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Introduction

Cardiovascular disease is the main cause of death, an estimated 17.9 million people died
from CVDs in 2019, representing 32% of all global deaths 2. Cardiovascular disease kills 5

individuals every hour in Saudi Arabia, accounting for 37% of all fatalities in the kingdom ©
Due to an unstable or ruptured plaque obstructing blood flow and raising the risk of CV events,
early and vigorous treatment of Atherosclerosis may lower the risk of CV events #*®" The
underlying cause of CVD that develops early in childhood is atherosclerosis caused by elevated
LDL-C.
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Increased risk of recurrent cardiovascular (CV) events is linked to having established
atherosclerotic cardiovascular disease (ASCVD). Many modifiable risk factors for
cardiovascular disease have been connected in the literature, including blood pressure, low-
density lipoprotein (LDL), high-density lipoprotein (HDL), glucose intolerance, and smoking ®
Total cholesterol is more than or equivalent to 240 mg/dL, which includes LDL, HDL, and
triglycerides. Low HDL levels are defined as serum HDL concentrations of less than 40 mg/dL.
Low HDL levels were seen in 18.4% of people in the United States ©. 71 million (33.5%) of
U.S. adults had an increased LDL level, with just 23 million (33%) of these people regulating
their LDL levels, despite having a target LDL level of less than 100 mg/dL “%. Low-density
lipoproteins (LDL) induce ASCVD, according to evidence from genetic, epidemiologic, and
clinical investigations . Lowering LDL cholesterol (LDL-C) results in significant reductions in
new ASCVD events, according to randomized clinical studies using cholesterol-lowering

medications >3,

Elevated Lipids Have the Greatest Impact on MI Risk, according to the INTERHEART
Study™®. Low-density lipoprotein (LDL) is strongly linked to coronary heart disease; every 39
mg/dL (1 mmol/L) reduction in LDL-C reduces the relative risk of CHD by 20-25 percent
(51627 However, despite awareness that lowering LDL-C levels in patients with acute coronary
syndrome (ACS) provides benefits, few of these high-risk patients attain their LDL-C target
goals ®®. Lipoprotein(a), often known as Lp(a), is a modified version of LDL-C that has long
been recognized as a CVD risk factor. It's worth testing in individuals who have a familial
history of early ASCVD or a personal history of ASCVD that can't be explained by other risk
factors.

2019 European Society of Cardiology/European Atherosclerosis Society (ESC/EAS)
Guidelines and 2018 American Heart Association/American College of Cardiology
(AHA/ACC) Guidelines.

Table 1 : Recommended treatment goals for LDL-lower therapy: main changes from 2016-
2019
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@ESC

European Society
of Cardiology

Recommended treatment goals for LDL-lowering therapy:
main changes from 2016 to 2019

Risk category LDL goals (starting with untreated LDL-C)
2016 2019
Very-high-risk <1.8 mmol/L (70 mg/dL) <1.4 mmol/L (55 mg/dL)
or >50% | if LDL-C 1.8-3.5 and >50% |
(70 - 135 mg/dL)
High-risk <2.6 mmol/L (100mg/dL) <1.8 mmol/L (70 mg/dL)
or >50% | if LDL-C 2.6-5.2 and >50% |
(100 - 200 mg/dL)
Moderate-risk <3.0 mmol/L (115 mg/dL) < 2.6 mmol/L (100 mg/dL)
Low-risk <3.0 mmol/L (115 mg/dL) <3.0 mmol/L (115 mg/dL)
st rgguidlnes e ok g e oS o oo 9

Treatment goals for low-density lipoprotein | @ESC
cholesterol (LDL-C) across categories of total cardiovascular ety
disease risk
Treatmentgoal
= / _ *SCORE 21% and <5%
e 3.0 mmOI/ L ™ *Youngpatients (TIDM <35 years; T2DM <50 years) with DM
(116 mg/ d L) LO\Q/\ / duration <10years without other risk factors
*SCORE >5% and <10%
2.6 mmOV L Moderate *Markedly elevated single risk factors, in particular TC>8 mmol/L(310
(100 mg/dL) mg/dL) or LDL-C>4.9 mmol/L (190 mg/dL) or BP >180/110mmHg
N *FH without other major riskfactors

*Moderate CKD (eGFR 30-59 mL/min)
*DMwj/otarget organ damage, with DM

18 mmoI/L ) duration>10 years or otheradditional risk factor
&>50% (70 rng/dL) Yoge *ASCVD (dlinical/imaging)
/ *SCORE>10%

reduction

f Bcal = - *FH with ASCVD orwith another major risk factor
rom baseline gyt mmOV L VerY'ngh *Severe CKD (eGFR <30ml/min)
(55 mg/dL)

*DM & target organ damage: >3 major risk factors; or
“~{ early onset of TIDMof long duration (>20years)

©ESC

N
Llow Moderate High  very-High CV Risk
di ideli 2019 ESC/EAS Guidelines for the management of dyslipidaemias: lipid modification to reduce
www.escardio.org/guidelines cardiovascular risk (European Heart Journal 2019 -doi: 10.1093/eurheartj/ehz455)

Table 2 : Treatment goals for low-density lipoprotein cholesterol(LDL-C) across categories of

total cardiovascular disease risk.
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Recommendations for treatment goals for EAS €& @ESC

low-density lipoprotein cholesterol (1) Sl
Recommendations Class Level

In secondary prevention patients at very-high risk, an LDL-C reduction of
at least 50% from baseline?and an LDL-C goal of <1.4 mmol/L (<55 mg/dL) @
are recommended.

In primary prevention, for individuals at very-high risk but without FH¢, an
LDL-C reduction of at least 50% from baseline’and an LDL-C goal of <1.4 | C
mmol/L (<55 mg/dL) are recommended.

In primary prevention, for individuals with FH at very-high risk, an LDL-C
reduction of at least 50% from baseline and an LDL-C goal of <1.4 mmol/L lla C
(<55 mg/dL) should be considered.

“For definitions see Table 1.

9The term ‘baseline’ refers to the LDL-C level in a person not taking any LDL-C lowering medication. In people who
are taking LDL-C-lowering medication(s), the projected baseline (untreated) LDL-C levels should be estimated, based
on the average LDL-C-lowering efficacy of the given medication or combination of medications. .

©ESC

di ideli 2019 ESC/EAS Guidelines for the management of dyslipidaemias: lipid modification to reduce
www.escardio.org/guidelines cardiovascular risk (European Heart Journal 2019 -doi: 10.1093/eurheartj/ehz455)

Table 3 : Recommendations for treatment goals for low-density lipopritein cholestrol(1)

Any patient with confirmed ASCVD (e.g., past ACS, stable angina, coronary
revascularization, stroke, transient ischemic attack, or peripheral artery disease) is deemed
extremely high risk, according to the recommendations. In very high-risk individuals, the
ultimate treatment objective for secondary prevention is a 50% decrease in LDL-C from baseline
and a target LDL-C of 55 mg/dL. Patients who do not meet their LDL-C objectives on
maximally tolerated statin medication should be given a statin plus ezetimibe combination
therapy. A proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitor is advised in
individuals who have not met their LDL-C target while using a maximally tolerated statin in

conjunction with ezetimibe %,

A history of multiple major ASCVD events or one major ASCVD event plus multiple
high-risk conditions (age 65 years, heterozygous familial hypercholesterolemia, prior coronary

artery bypass surgery or percutaneous coronary intervention outside of the major ASCVD
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event(s), diabetes mellitus, hypertension, chronic kidney disease, current smoker, persistently
elevated LDL-C > or equal to100 mg/dL on a maximally tolerated statin and ezetimibe, and a
history of congestive heart failure). High-intensity or maximally tolerated statin medication
should be given to patients with ASCVD who are at very high risk. It is appropriate to add
ezetimibe to maximally tolerated statin medication if LDL-C is not below 70 mg/dL. It is
appropriate to add a PCSK9 inhibitor to people on a maximally-tolerated statin and ezetimibe

medication who have not attained an LDL-C 70 mg/dL ##2),

Pathophysiology

Dyslipidemias are characterized by clinically elevated cholesterol and/or triglycerides, as
well as lower HDL levels. Genetic factors, high carbohydrate diets, excessive alcohol use,
obesity, insulin resistance, and nephrotic syndrome can all contribute to increased hepatic VLDL
production ®. The absolute amount and cumulative length of LDL-C exposure have been
directly linked to the risk of atherosclerotic cardiovascular disease (ASCVD) @V. There is
currently no evidence that HDL has a preventive effect in the prevention of atherosclerosis @2,
Increased cholesterol levels in the body can cause plaque to develop and build up in the

vasculature, resulting in athero-sclerotic cardiovascular disease .

Clinical Presentation

Hypercholesterolemia is a substantial risk factor for cardiovascular disease despite the
lack of obvious symptoms. Xanthomas and corneal arcus are symptoms of high cholesterol
levels, which are most commonly found in familial hypercholesterolemia. Carotid artery disease,
stroke, peripheral vascular disease, high blood pressure, and type 2 diabetes mellitus are all

complications of poorly controlled hypercholesterolemia (T2DM). Psoriasis, Crohn's disease,
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inflammatory bowel disease, chronic obstructive lung disease, depression, chronic pain, and

chronic kidney disease are examples of systemic disorders that affect dyslipidemia “*.

According to 2017 observational research of 7,641 Europeans over 50, 1,591 (20.8
percent) of the participants had high triglyceride or low HDL values. These individuals were also
more likely to be obese, have type 2 diabetes, and consume more alcohol than the recommended
weekly limit. Patients with high T.G. and low HDL received no lipid treatment in 55% of cases
(25 'When the ACC/AHA released the 2018 Guideline for the Management of Blood Cholesterol,
it made more revisions to the 2013 lipid recommendations. It acknowledges that, while there is
no optimum LDL-C blood level, it is critical to maintain those levels low, since people with
LDL-C levels of 100mg/dL or less are less likely to suffer from heart disease and stroke. The
2018 guidelines recommend looking into risk-enhancing factors in older patients aged 40 to 75,
such as family history and other factors of health conditions, in addition to risk factors that are
commonly associated with cardiovascular diseases such as high cholesterol, high blood pressure,
and smoking ©®.

The use of coronary artery calcium (CAC) score to reclassify risk individuals at either
borderline or intermediate risk, for whom the danger of statin therapy is unknown, is another
significant addition to the 2018 recommendations *”. Unless the patient has a very high risk of
ASCVD, lifestyle changes such as reducing saturated fat consumption and exercising for at least
40 minutes three to four times per week are usually the initial step in therapy for high cholesterol
(28) "With the emergence of non-statin medications like ezetimibe and bile acid sequestrants, the
2018 recommendations provide for more tailored care and treatment alternatives, but they also

incorporate new risk-assessment tools to reduce inappropriate statin prescriptions.

Statins and Ezetimibe: Statins and healthy lifestyle changes are the first-line medication and
healthy lifestyle modifications for lowering LDL-C to reduce CV risk, according to a large body
of data from CV outcomes studies. In a review of many clinical studies, an ACC/AHA Expert
Panel discovered that initiating moderate-intensity statin medication (to drop LDL-C by 30% to
50%) or high-intensity statin therapy (to lower LDL-C by 50%) is a crucial factor in reducing
ASCVD occurrences. Ezetimibe is a selective cholesterol absorption inhibitor that reduces LDL-
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C levels by preventing cholesterol absorption in the gut. When this medicine is added to a statin

regimen, the amount of LDL-C that is reduced increases by 20% to 25% 2.

PCSKO9 inhibitors: Monoclonal antibodies that attach to the PCSK9 protein are used in these
treatments. PCSK9 normally blocks LDL receptor recycling by targeting the LDL receptor for
destruction when it attaches to it, preventing the LDL receptor from returning to the hepatocyte's

surface to bind new LDL particles.

On top of all types and dosages of statin medication and ezetimibe decrease in LDL-C by
treatment and background therapy, evolocumab provides up to 75% additional LDL-C lowering
(282930) " A" consistent decrease of LDL-C from a baseline of 60% was seen throughout all
evolocumab clinical studies ©”.LDL-C Lowering has been shown To reduce atherosclerotic
burden, and percent atheroma volume ©?. Patients who had a recent MI were more likely to have
serious unfavourable CV events than those who had a remote MI. Evolocumab decreased the risk
of the main endpoint by 19% in recent MI patients, and the risk of CV mortality, MI, or stroke

was lowered by 25% ©2.

Inclisiran might be the first and only siRNA therapy to diminish LDL-C levels. It should
be injected subcutaneously by a healthcare expert with an initial dosage, followed by a second
dose three months later, and then every six months after that. Inclisiran promotes LDL-C
absorption by hepatocytes and decreases LDL-C levels in the circulation by enhancing LDL-C
receptor recycling and expression on the hepatocyte cell surface 2. Inclisiran is a cholesterol-
lowering small interfering RNA-based medication that got European Medicines Agency
clearance in December 2020 for use as an addition to diet in individuals with primary
hypercholesterolemia or mixed dyslipidemia.US food and drug administration (FDA ) officially
approved Inclisran add on therapy to lower cholesterol on December 22, 2021 439
Evinacumab inhibits angiopoietin-like 3,a lipoprotein and endothelial lipase inhibitor that
increases triglyceride and other lipid levels ©®. Vupanorsen inhibits the formation of the
ANGPTL3 protein, lowering LDL-C levels in the process. Vupanorsen has also been

demonstrated to lower total cholesterol, triglycerides and non-HDL-C ©”. Through its liver-
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directed downregulation of hepatic apolipoprotein C-I11I, Gemcabene can improve VLDL
clearance in plasma and limit cholesterol and triglycerides synthesis in the liver ®. Bempedoic
acid inhibits ATP-citrate lyase, a component of the cholesterol synthesis pathway ©%. The United
States Food and Drug Administration (FDA) has authorized bempedoic acid as an adjuvant to
diet and maximally tolerated statin medication for treating persons with heterozygous familial
hypercholesterolemia or established ASCVD who require further LDL-C reduction “?. In adults
with elevated triglycerides (150 mg/dL) who have either established CVD or type 2 diabetes
(T2D) and 2 CVD risk factors, icosapent ethyl is approved as an adjunct to maximally tolerated
statin therapy to reduce the risk of MI, stroke, coronary revascularization, and unstable angina
requiring hospitalization “V. Fibrates aid to reduce triglyceride levels by reducing VLDL
synthesis in the liver and assisting in the removal of triglycerides from the blood. Fibrates can
marginally enhance HDL-C levels and have varying effects on LDL-C levels, depending on the
existence of other lipid disorders “?. Niacin is a B-complex vitamin that decreases triglycerides
by 20% to 50%, lowers LDL-C by 10% to 20%, and improves HDL-C by 15% to 35% “*. Bile
acid sequestrants bind to bile and prevent its absorption in the gut. Because bile is made up of
cholesterol, these drugs lower total cholesterol and LDL-C levels in the body. Cholestyramine
has been proven to decrease CV events in hypercholesterolemic males when given as

monotherapy 7).

Lifestyle changes For ASCVD patients are an important aspect of secondary prevention.
Smoking cessation, weight loss, and engaging in moderate-to-vigorous physical exercise 3—4
times per week for around 30-40 minutes per session are strongly advocated, in addition to

participating in cardiac rehabilitation programs whenever possible 4213,

Conclusion

Low-density lipoprotein is a good indicator of a patient's lipid profile. LDL levels should be less
than 100 mg/dL in healthy people; however, in those with heart disease or diabetes, they should
be less than 70 mg/dL. Patients with a larger than 7.5 percent ASCVD risk, those with a history

of familial hypercholesterolemia, patients with a documented history of atherosclerotic disease,
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and patients with diabetes mellitus all benefit from LDL reduction. Statins with high dose and
strict adherence to dietary and lifestyle changes have been shown to reduce the risk of coronary
even events, with the advent of newer lipid lowering medications, statins my one day become

obsolete.

References:
1. WHO world health organization, cardiovascular key facts 2019

2. Murphy SL, Xu J, Kochanek KD, Arias E, Tejada-Vera B. Deaths: Final data for 2018.
National Vital Statistics Reports. https://www.cdc.gov/nchs/data/

3. WHO world health organization non-communicable diseases (NCD), country profile 2015

4. Pepine CJ. The effects of angiotensin-converting enzyme inhibition on endothelial
dysfunction: potential role in myocardial ischemia. Am J Cardiol. 1998;82(10A):23S-27S.
d0i:10.1016/s0002-9149(98)00805-4

5. Ross R. Atherosclerosis--an inflammatory disease. N Engl J Med. 1999;340(2):115-126.
d0i:10.1056/NEJM199901143400207

6. Stary HC, Chandler AB, Dinsmore RE, et al. A definition of advanced types of
atherosclerotic lesions and a histological classification of atherosclerosis. A report from the
Committee on Vascular Lesions of the Council on Arteriosclerosis, American Heart Association.
Circulation. 1995;92(5):1355-1374. d0i:10.1161/01.cir.92.5.1355

7. Okazaki S, Yokoyama T, Miyauchi K, et al. Early statin treatment in patients with acute
coronary syndrome: demonstration of the beneficial effect on atherosclerotic lesions by serial
volumetric intravascular ultrasound analysis during half a year after coronary event: the
ESTABLISH Study. Circulation. 2004;110(9):1061-1068.
doi:10.1161/01.CIR.0000140261.58966.A4

9|Page



8.R. S. Vasan, L. M. Sullivan, P. W. Wilson, et al., "Relative importance of borderline and
elevated levels of coronary heart disease risk factors,” Annals of Internal Medicine, vol. 142, no.
6, pp. 393-402, 2005.

9. M. D. Carroll, C. D. Fryar, D. T. Nguyen, and National Center for Health Statistics (U.S.),
"Total and high-density lipoprotein cholesterol in adults: the United States, 2015-2016," in U.S.
Department of Health and Human Services, Centers for Disease Control and Prevention,
National Center for Health Statistics, 2017.

10. Centers for Disease Control and Prevention (CDC. (2011), "Disparities in diagnoses of HIV
infection between blacks/A- African Americans and other racial/ethnic populations—37 states,
2005-2008," MMWR. Morbidity and mortality weekly report, vol. 60, no. 4, pp. 93-98, 2011.

11. Ference BA, Ginsberg HN, Graham |, et al. Low-density lipoproteins cause atherosclerotic
cardiovascular disease. 1. Evidence from genetic, epidemiologic, and clinical studies. A
consensus statement from the European Atherosclerosis Society Consensus Panel. Eur Heart J.
2017;38(32):2459-2472.

12. Grundy SM, Stone NJ, Bailey AL, et al. 2018
AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/NLA/PCNA Guideline on
the management of blood cholesterol: a report of the American College of Cardiology/American
Heart Association Task Force on Clinical Practice Guidelines. Circulation. 2019;139:e1082-
e1143. Erratum in: Circulation. 2019;139:e1182-e1186.

13. Mach F, Baigent C, Catapano AL, et al. 2019 ESC/EAS guidelines for managing
dyslipidaemias: lipid modification to reduce cardiovascular risk. Eur Heart J. 2020:41:111-188.
Erratum in: Eur Heart J. 2020:41:4255.

14. Yusuf S, Hawken S, Ounpuu S, et al. Effect of potentially modifiable risk factors associated
with myocardial infarction in 52 countries (the INTERHEART study): case-control study.
Lancet. 2004;364(9438):937-952. doi:10.1016/S0140-6736(04)17018-9

10| Page



15. Kolodgie FD, Virmani R, Burke AP, et al. Pathologic assessment of the vulnerable human
coronary plaque. Heart. 2004;90(12):1385-1391. d0i:10.1136/hrt.2004.041798

16. Grundy SM, Cleeman JI, Merz CN, et al. Implications of recent clinical trials for the
National Cholesterol Education Program Adult Treatment Panel 11 guidelines [published
correction appears in Circulation. 2004 Aug 10;110(6):763]. Circulation. 2004;110(2):227-239.
d0i:10.1161/01.CIR.0000133317.49796.0E

17. Cannon CP, Steinberg BA, Murphy SA, Mega JL, Braunwald E. Meta-analysis of
cardiovascular outcomes trials comparing intensive versus moderate statin therapy. J Am Coll
Cardiol. 2006;48(3):438-445. doi:10.1016/j.jacc.2006.04.070

18. 2019 European Society of Cardiology/European Atherosclerosis Society (ESC/EAS)

Guidelines.
19. 2018 American Heart Association/American College of Cardiology (AHA/ACC) Guidelines:

20. M. C. Raviglione, R. J. O'Brien, D. Longo, A. Fauci, D. Kasper, and S. Hauser, “Harrison's
principles of internal medicine,” McGraw-Hill Education, vol. 1, pp. 2888-2892, 2012.

21. B. A. Ference, H. N. Ginsberg, I. Graham, et al., "Low-density lipoproteins cause
atherosclerotic cardiovascular disease. 1. Evidence from genetic, epidemiologic, and clinical
studies. A consensus statement from the European Atherosclerosis Society Consensus Panel,"”
European Heart Journal, vol. 38, no. 32, pp. 2459-2472, 2017.

22. P. Libby, J. E. Buring, L. Badimon, et al., "Atherosclerosis,” Nature Reviews Disease

Primers, vol. 5, no. 1, 2019.

23. S. Karr, “Epidemiology and management of hyperlipidemia,” The American Journal of

Managed Care, vol. 23, 9 Supplement, pp. S139-S148, 2017.

24. M. F. Hill and B. Bordoni, Hyperlipidemia, StatPearls Publishing, 2020.

11| Page



25. J. P. Halcox, J. R. Banegas, C. Roy, et al., "Prevalence and treatment of atherogenic
dyslipidemia in the primary prevention of cardiovascular disease in Europe: EUREKA, a cross-

sectional observational study,” BMC Cardiovascular Disorders, vol. 17, no. 1, 2017.

26. S. M. Grundy, N. J. Stone, A. L. Bailey, et al., "Guideline on the management of blood
cholesterol: a report of the American College of Cardiology/American Heart Association task
force on clinical practice guidelines,” Journal of the American College of Cardiology, vol. 73,
no. 24, pp. e285-e350, 2019

27. Rosenson RS, Hegele RA, Fazio S, Cannon CP. The Evolving Future of PCSK9 Inhibitors. J
Am Coll Cardiol. 2018;72:314-329.

28. Robinson JG, et al. JAMA. 2014;311:1870-1882. 2. Raal FJ, et al. Lancet. 2015;385:331-34

29. Nissen SE et al. Presented at American Heart Association Annual Scientific Sessions,
November 15, 2016, New Orleans, LA.

30. Sabatine MS, Giugliano RP, Keech AC, et al. Evolocumab and Clinical Outcomes in Patients
with Cardiovascular Disease. N Engl J Med. 2017;376(18):1713-1722.
d0i:10.1056/NEJM0al615664

31. Puri R, Nissen SE, Ballantyne CM, et al. Factors underlying regression of coronary atheroma
with potent statin therapy. Eur Heart J. 2013;34(24):1818-1825. doi:10.1093/eurheartj/eht084

32. Gencer B, et al. Poster presented at American Heart Association Scientific Sessions 2019;
November 16-18, 2019, Philadelphia, PA

33. K. K. Ray, R. S. Wright, D. Kallend, et al., "Two phases 3 trials of inclisiran in patients with
elevated LDL cholesterol,” New England Journal of Medicine, vol. 382, no. 16, pp. 1507-1519,
2020.

34. Lamb YN. Inclisiran: First Approval [published correction appears in Drugs. 2021
Jun;81(9):1129]. Drugs. 2021;81(3):389-395. doi:10.1007/s40265-021-01473-6

12| Page



35. FDA,US food and drug administration,12/22/2022

36.F. J. Real, R. S. Rosenson, L. F. Reeskamp, et al., "Evinacumab for homozygous familial

hypercholesterolemia,” New England Journal of Medicine, vol. 383, no. 8, pp. 711-720, 2020.

37. XJia, M.AIRifai, A.Hussain, S.Martin, A.Agarwala,andS.S. Virani, "Highlights from
studies in cardiovascular disease pre- vention presented at the Digital 2020 European Society of
Car- diology Congress: prevention is alive and well," Current Atherosclerosis Reports, vol. 22,
no. 12, 2020.

38. E. Stein, H. Bays, M. Koren, R. Bakker-Arkema, and C. Bisgaier, "Efficacy and safety of
gemcabene as add-on to stable statin therapy in hypercholesterolemic patients,” Journal of
Clinical Lipidology, vol. 10, no. 5, pp. 1212-1222, 2016.

39. U.Laufs, M.Banach,G.J.Mancinietal., "Efficacyandsafetyof bempedoic acid in patients with
hypercholesterolemia and statin intolerance,” Journal of the American Heart Association, vol. 8,
no. 7, article e011662, 2019.

40. NEXLETOL (bempedoic acid) [Prescribing Information]. Ann Arbor, MI: Esperion

Therapeutics

41. VASCEPA (icosapent ethyl) [Prescribing Information]. Bridgewater, NJ: Amarin Pharma,
Inc. December 20109.

42. Rubins H, Robins S, Collins D, et al. Gemfibrozil for the secondary prevention of coronary
heart disease in men with low high-density lipoprotein cholesterol levels. Veterans Affairs High-
density Lipoprotein Cholesterol Intervention Trial Study Group. N Engl J Med. 1999;341:410-
418.

43. Robinson J. Management of complex lipid abnormalities with a fixed-dose combination of
simvastatin and extended-release niacin. Vasc Health Risk Man. 2009;5:31-43.

13| Page






