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LDL-C Reduction Remains Fundamental to Major
Cholesterol Treatment Guidelines and Recommendations

Recommendations for Patients With Clinical ASCVD
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Secondary 

Prevention



Major ASCVD Events
Recent ACS (within the past 12 mo)

History of MI (other than recent ACS event listed above)

History of ischemic stroke

Symptomatic peripheral arterial disease (history of claudication with ABI <0.85, or previous 

revascularization or amputation)

High-Risk Conditions
Age ≥65 y

Heterozygous familial hypercholesterolemia

History of prior coronary artery bypass surgery or percutaneous coronary intervention outside 

of the major ASCVD event(s)

Diabetes mellitus

Hypertension

CKD (eGFR 15-59 mL/min/1.73 m2)

Current smoking

Persistently elevated LDL-C (LDL-C ≥100 mg/dL [≥2.6 mmol/L]) despite maximally tolerated 

statin therapy and ezetimibe

History of congestive HF

Very High-Risk ASCVD Patients

*Very high risk includes a history of multiple major ASCVD 

events or 1 major ASCVD event and multiple high-risk 

conditions.



Conclusions: 

Secondary Prevention

• Lifestyle still important even with statin use

• Use High intensity statin ( 40-80 mg atorvastatin 

or 20-40 mg rosuvastatin)

• Lower LDL-C better with proven therapies

• If very high risk & LDL-C ≥70 mg/dL despite 

maximal tolerated statin, consider ezetimibe

&/or PCSK9 inhibitor ( and now maybe 

bempedoic acid.)





Questions on Primary Prevention in 

Diabetes Mellitus

Primary Prevention

• What about DM at age 39 and 76

• Should HSCRP and/or CAC impact intensity of 

statins in DM

• Should clinicians worry about statins worsening 

blood glucose in DM

• Should clinicians worry about higher intensity 

statins worsening glucose more than low 

intensity statins



Selected Examples of Candidates for CAC 

Measurement Who Might Benefit From Knowing Their 

CAC Score Is Zero

• Patients reluctant to initiate statin who wish to understand 

their risk & potential for benefit more precisely

• Patients concerned about need to reinstitute statin after 

discontinuation for ? statin-associated symptoms

• Men, 55-80 y/o; women, 60-80 y/o with low burden of risk 

factors who question whether they would benefit Rx

• 40-55 y/o with 10-yr risk of ASCVD 5% - 7.4% with risk-

enhancing factors 



Limitations of Statins

• Muscle Side Effects-consider  Coenzyme Q 10 

and check and treat low D

• Many patients do not obtain all lipid goals 

despite intensive doses

• Considerable Residual Risk

• Concern about other Adverse Effects-

Liver,Diabetes,Memory, etc

• Most effective in patients with higher CHD risk



Statins in Diabetes Mellitus

• Patients with DM need statins more than most 

other patients in primary prevention

• Statins increase blood sugar and increase 

prevalence of DM

• Higher dose/intensity statins worsen blood sugar 

mores so than do lower doses/intensity

• Patients who develop DM on statins have the 

same protection against CHD/stroke as do 

patients who do not develop DM

• Pitavastatin has least effects on glucose

• DM patients may need coQ10 and D



Ezetimibe Therapy

Implications of IMPROVE-IT

• Produces 15-20% reductions in LDL-C added to 

statins

• Negative results and publicity  from ENHANCE

• IMPROVE-IT AHA Nov,2014

• Over 18,000 post-ACS;7 years;median LDL-C 69.9 

to 53.2 md/dl

• Significant event  reduction , absolute 2% and 

relative 6.4%;NNT 50 for 7 yr ( or 350 per year) 

DiNicolantonio J, Lavie CJ et al. Am J Med, on-line 2/27/15



Nicholls, S.  JAMA. doi:10.1001/jama.2016.16951



Nicholls, S.  JAMA. doi:10.1001/jama.2016.16951

Evolucomab, LDL-C and Coronary Atheroma Progression



Sabatine MS et al. NEJM 2017; 376: 1713-1722



Sabatine MS et al. NEJM 2017; 376: 1713-1722

Evolocumab and Major CVD Events



Sabatine MS et al. NEJM 2017; 376: 1713-1722

Evolocumab and Major CVD Events

Primary Efficacy End Point



Sabatine MS et al. NEJM 2017; 376: 1713-1722

Evolocumab and Major CVD Events

Key Secondary Efficacy End Point



Evolocumab Reduced Risk of Composite CV 

Events by 20% in a Median of Only 2.2 Years1,2

Evolocumab + statin (N=13,784)



Evolocumab + statin (N=13,784)Evolocumab +

statin (N=13,784)

Post-hoc exploratory analysis

Risk Reduction with Evolocumab Changes Between Months 0-12 

and Months 13-36



EvolocumabEvolocumab

Post-hoc analysis

Patients With a More Recent MI Are at Higher Risk of a 

Subsequent Event



Bonaca MP et al. Circulation 2017:137: 338-350



Bonaca MP et al. Circulation 2017:137: 338-350

Benefits of Evolocumab in PAD 



Bonaca MP et al. Circulation 2017:137: 338-350

Benefits of Evolocumab in PAD 



EBBINGHAUS: A Cognitive Study of 

Patients Enrolled in the FOURIER Trial

RP Giugliano, F Mach, K Zavitz, AC Keech, TR 

Pedersen, 

MS Sabatine, P Sever, C Kurtz, N Honarpour, BR Ott, 

on behalf of the EBBINGHAUS Investigators 

American College of Cardiology – 66th Annual Scientific Session 

Late-Breaking Clinical Trial 

March 18, 2017 



Cognitive Assessments by Nadir Achieved 

LDL-C and Treatment (Full Pop) 



























• The subgroup of high TGs and low HDL had benefits with 

fenofibrate in ACCORD-Lipid even with statins and low LDL

• Several recent trials and meta-analyses suggest modest 

benefits with Omega-3 PUFAs in patients with dyslipidemia

• The results with pure EPA in REDUCE-IT were particularly 

impressive , with 25% reduction in major events and 20% 

reduction in CV death.

Elagizi A, Lavie CJ et al.PCVD 2018;61: 76-85

Hypertriglyceridemia and Low HDL

Bhatt DC et al.NEJM 2018

ACCORD Lipid NEJM 2010



O’Keefe EL , Lavie CJ et al. Mayo Clinic Proc 2019;94: 2524-2533



• REDUCE-IT-probably the strongest of all recent 

lipid trials with agents added to statins

• VITAL-reported as negative , but with some 

important CHD findings

• ASCEND-also reported as negative in a DM 

cohort but with some important vascular 

findings

NEJM

Recent Major Omega-3 RCTs

O’Keefe EL, Lavie CJ et al. Mayo Clinic Proc 2019,;94:2524-2533



Benefits of EPA in REDUCE-IT

Bhatt DL et al. NEJM 2018;380:11-22



Benefits of Omega-3 in VITAL

Manson JE et al. NEJM 2018; 380: 23-32



Benefits of Omega-3 in ASCEND

Bowmam L et al. NEJM 2018; 379:1540-1550



• ACL ( ATP-Citrate Lyase) inhibitor which reduces LDL-C 15-20% 

in patients on intensive statins and over 20% in patients not on 

statins

• Combination of Bembedoic Acid 180 mg with Ezetimide 10 mg, 

LDL-C is reduces by close to 40%

• Clinical Event Trials on-going with Bempedoic Acid

• Potential less expensive and non-injectable alternative to 

PCSK9Is for those not meeting LDL-C goals or statin 

intolerance

Bempedoic Acid-New Therapy to Lower 

LDL-C



• Patients with DM really need vigorous lipid treatment

• Despite adverse effects on blood sugar, DM patients have 

profound benefits from statins and intense statins

• Almost all lipid therapies produce greater risk reductions in 

patients with higher baseline risk

• Generally patients with DM have greater clinical event 

reductions with statins , fibrates, ezetimibe , PCSK9Is , and 

EPA, because patients with DM have higher risk

• Clasically, the patient with DM and PAD would particularly 

benefit from more aggressive lipid therapy

Lipids and Diabetes Mellitus



• The Guidelines emphasize evidence based therapy, especially 

with statins

• Statins have tremendous evidence in primary and especially 

secondary prevention

• The  Guidelines may lead to under-treatment  in the “young 

elderly” and in high-risk  Combined Dyslipidemia and do not 

emphasize  non-statin therapies (including Ezetimibe and 

PCSK9Is) , but the latter 2 receive attention in recent updates.

• PCSK9Is now have robust clinical data , with quite marked 

lowering of LDL-C and reduction in clinical events, including 

mortality and along with ezetimbe are emphasized to get LDL-C 

< 70 mg/DL

Summary and Conclusions



Lipid Case Study

A 55 yo male with DM on metformin, HTN on 

Ramipril, and former smoker had LAD stent for

MI and moderate other disease.Lipids include

TC 320, TG280, HDL 30, LDL 244. He did not

tolerate Rosuvastatin 20 mg due to myalgias/

myopathy 



Non-Lipid Therapies Indicated

• DAPT-Ticagrelor and Baby ASA

• Beta Blocker-Carvedilol

• ACEI/ARB

• SL NTG

• Cardiac Rehab and Exercise

• SGLT2I



Lipid Abnormalities Needing 

Treatment

• LDL Goal< 70 mg/Dl

• TGs

• HDL

• Non-HDL



Therapies Available for LDL-C

• Statins

• Ezetimide

• Bempedoic Acid

• PCSK9Is



Statins Available for LDL-C

• Intense Statins-Atorvastatin40- 80 mg or 

Rosuvastatin 20-40 mg

• Did not tolerate Rosuva 20

• Now he REALLY needs statins



Statin Intolerance

• Lower Dose

• Different Agent

• Pravastatin, Fluvastatin, or Pitavastatin may 

be tolerated but not “potent”

• Try Atorvastatin

• Coenzyme Q 10 200-400 mg/d

• Check Vitamin D  ( Level 10) and treat



Initial  Lipid Therapy

• Vit D 50,000 IU twice weekly for 2 weeks, 

weekly 6 weeks, biweekly for 6 weeks, then 

D3 4000 IU daily

• Co Q 10 200-400 mg/d

• Atorvastatin 40 mg, later 80 if tolerated

• Ezetimide 10 mg daily



Repeat Lipids 

• On Atorvastatin 80 mg and Ezetimide 10 mg

• TC 195, TG 220, HDL 29, LDL122

• Bempedoic Acid 180 mg/d added

• Repeat lipids TC 165, TG 205, HDL 30, LDL 94 



Other Options for LDL-C 

• Very Intensive Low Fat Diet 

• Evolocumab-140 mg every 2 weeks or 420 mg 

monthly

• Alirocumab -75 or 150 mg every 2 weeks 



PCSK9 Inhibitor Added 

• Evolocumab-420 mg monthly added

• TC 95,TG 210, HDL31, LDL22

• Consider reducing lipid intensity???

• Bempedoic Acid could be first eliminated as 

currently there is no proven event reduction

• Acceptable , however, to leave LDL< 25!



What About TGs

• Lipids off Bempedoic Acid now TC 112, TG 

225, HDL 30, LDL 37

• Combined EPA/DHA

• Pure EPA

• Fenofibrate 



Omega-3 and Major Cardiovascular Outcomes

Benasconi AA, Wiest MM, Lavie CJ, et al. Mayo Clin Proc 2021;96:304-313



Omega-3 EPA/DHA and Major Cardiovascular Outcomes



• Major Reductions in Clinical Events

• 35 % reduced risk of  Fatal MI ( NNT=128)

• 13% reduced risk of MI (NNT= 272)

• 10% reduced risk of CHD Events( NNT=192)

• 9 % reduced risk of Fatal CHD ( NNT=431)

• CVD events reduced  5% ( CI 0.90-1.00)

Meta-Analysis of

Omega-3 RCTs of Supplements

Bernasconi AA, Wiest MM, Lavie CJ, et al. Mayo Clin Proc 2021;96:304-313



• Added STRENGTH and OMEMI; 42 studies; N=149,359

• Only CVD events and CHD Events changed

• CVD Events now reduced 4% ; p=0.05

• CHD events reduced 9%; p< 0.05

• Each 1 g/d EPA/DHA reduced MI by an additional 9 %

Updated Meta-Analysis of

Omega-3 RCTs of Supplements

EPA vs EPA/DHA

Bernasconi AA,  Lavie CJ, et al. Mayo Clin Proc 2021, In Press



• Added STRENGTH and OMEMI; 42 studies; N=149,359

• Reduced Fatal MI 35%

• Reduced MI 13%

• Reduced both CHD events and CHD mortality 9%

• Borderline 4% reduction in CVD events

• Still VERY SIGNIFICANT Omega-3 Benefits

Updated Meta-Analysis of

Omega-3 RCTs of Supplements

EPA vs EPA/DHA

Bernasconi AA,  Lavie CJ, et al. Mayo Clin Proc 2021, In Press



What About TGs

• Lipids off Bempedoic Acid now TC 112, TG 

225, HDL 30, LDL 37

• Combined EPA/DHA

• Pure EPA

• Fenofibrate 



What About HDL

• Probably not nicotinic acid

• Exercise, weight loss

• Low dose alcohol??
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