
2018 Multisociety Cholesterol 

Management Guidelines and Newer 

Therapies

Nathan D. Wong, PhD, FACC, FAHA, FNLA, FASPC

Professor and Director

Heart Disease Prevention Program

Division of Cardiology, University of California, Irvine

President, Pacific Lipid Association (Chapter of NLA)

Past President, American Society for Preventive Cardiology



Disclosures

Amarin

Amgen

Novartis

Boehringer Ingelheim

Novo Nordisk

Astra Zeneca

Sanofi

Grant/Research Support

Consultant

Grant/Research Support

Grant/Research Support

Grant/Research Support

Grant/Research Support

Consultant

Consultant



Pre-test Question 1

a) A high intensity statin should be given because of his 

high LDL-C

b) Statin therapy may be withheld or delayed 

c) He can be treated with lifestyle

d) Both b and c

In a 45 year old man with an total cholesterol of 240 

mg/dl and LDL-C of 160 mg/dl but has a calculated 10-

year ASCVD risk of 6% who is found to have a 0 calcium 

score, what is a reasonable approach to treatment?



Pre-test Question 2

a) Should automatically be given statin therapy because 

his 10-year risk exceeds 7.5%

b)  Should only be considered for lifestyle management

c)  Should have a risk discussion with the clinician to 

consider the presence of risk enhancing factors before 

considering statin therapy

According to latest guidelines, 55-year old male with a 

calculated 10-year ASCVD risk score of 15%



Pre-test Question 3

a) High intensity statin therapy

b) Maximally tolerated statin plus icosapent ethyl (pure 

EPA)

c) Maximally tolerated statin plus PCSK9 mAb

In a patient with diabetes but no prior ASCVD, but who has 

multiple risk factors, which of the following therapeutic options is 

NOT supported by current evidence or recommendations?



2018 
AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/

NLA/PCNA 

Guideline on the Management of Blood Cholesterol: 
Executive Summary

• Lifestyle modification remains the priority of the guideline

• Maintains the statin eligible groups in the original 2013 guidelines 

with some slight modifications

• No initiation or target LDL-C levels, but use of threshold LDL-C levels 

for use of non-statin therapies for high risk groups

• Considers a wider range of “risk enhancers” for informing the 

treatment decision in borderline situations

• Provides additional guidance for special populations including 

women, older persons, CKD, HIV/inflammatory disorders, children 

and adolescents, and for hypertriglyceridemia



2013 AHA/ACC Lifestyle 
Management Recommendations 

*Diet: DASH, 

USDA, AHA

Physical activity: 

150 min x 3 

days/week  

moderate intensity 

Resistance training 

at least 3X/week 

BP + lipid 

control

Eckel RH, et al. J Am Coll Cardiol. 2014;63(25_PA) and ADA Standards of Care 2018

*Class Ia Recommendation: Consume a dietary pattern that emphasizes intake of vegetables, 

fruits, and whole grains; includes low-fat dairy products, poultry, fish, legumes, nontropical 

vegetable oils and nuts; and limits intake of sweets, sugar-sweetened beverages, and red meats.



Intensity of Statin Therapy

*Individual responses to statin therapy varied in the RCTs and should be expected to vary in clinical practice. 

There might be a biologic basis for a less-than-average response. 

†Evidence from 1 RCT only: down-titration if unable to tolerate atorvastatin 80 mg in IDEAL (Pedersen et al).

‡Although simvastatin 80 mg was evaluated in RCTs, initiation of simvastatin 80 mg or titration to 80 mg is 

not recommended by the FDA due to the increased risk of myopathy, including rhabdomyolysis.                                  

High- Moderate- and Low-Intensity Statin Therapy (Used in the RCTs reviewed by the Expert Panel)*

High-Intensity Statin Therapy
Moderate-Intensity Statin

Therapy
Low-Intensity Statin

Therapy

Daily dose lowers LDL-C on average, 
by approximately ≥50%

Daily dose lowers 
LDL-C on average, by 
approximately 30% to <50%

Daily dose lowers LDL-C on 
average, by <30%

Atorvastatin (40†)-80 mg
Rosuvasatin 20 (40) mg

Atorvastatin 10 (20) mg
Rosuvastatin (5) 10 mg
Simvastatin 20-40 mg‡
Pravstatin 40 (80) mg
Lovastatin 40 mg
Fluvastatin XL 80 mg
Fluvastatin 40 mg bid
Pitavastatin 2-4 mg

Simvastatin 10 mg
Pravastatin 10-20 mg
Lovastatin 20 mg
Fluvastatin 20-40 mg
Pitavastatin 1 mg





Diabetes Mellitus in Adults

Recommendations for Patients With Diabetes Mellitus

COR LOE Recommendations

I A

In adults 40 to 75 years of age with diabetes mellitus,

regardless of estimated 10-year ASCVD risk, moderate-

intensity statin therapy is indicated.

IIa B-NR

In adults 40 to 75 years of age with diabetes mellitus and an

LDL-C level of 70 to 189 mg/dL (1.7 to 4.8 mmol/L), it is

reasonable to assess the 10-year risk of a first ASCVD event

by using the race and sex-specific PCE to help stratify ASCVD

risk.



Diabetes Mellitus in Adults

Recommendations for Patients With Diabetes Mellitus

COR LOE Recommendations

IIa B-R

In adults with diabetes mellitus who have multiple ASCVD

risk factors, it is reasonable to prescribe high-intensity statin

therapy with the aim to reduce LDL-C levels by 50% or more.

IIa B-NR

In adults older than 75 years of age with diabetes mellitus

and who are already on statin therapy, it is reasonable to

continue statin therapy.

IIb C-LD

In adults with diabetes mellitus and 10-year ASCVD risk of

20% or higher, it may be reasonable to add ezetimibe to

maximally tolerated statin therapy to reduce LDL-C levels by

50% or more.



Diabetes Mellitus in Adults

Recommendations for Patients With Diabetes Mellitus

COR LOE Recommendations

IIb C-LD

In adults older than 75 years with diabetes mellitus, it may be

reasonable to initiate statin therapy after a clinician–patient

discussion of potential benefits and risks.

IIb C-LD

In adults 20 to 39 years of age with diabetes mellitus that is

either of long duration (≥10 years of type 2 diabetes mellitus,

≥20 years of type 1 diabetes mellitus), albuminuria (≥30 mcg

of albumin/mg creatinine), estimated glomerular filtration

rate (eGFR) less than 60 mL/min/1.73 m2, retinopathy,

neuropathy, or ankle-brachial index (ABI; <0.9), it may be

reasonable to initiate statin therapy.



Secondary Prevention



Table 4. Very High-Risk* of Future 
ASCVD Events

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)

* Very High-Risk is defined as multiple major 

ASCVD events or one major ASCVD event and 

multiple high risk conditions (next slide)



Table 4 continued

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



Primary Endpoint — ITT

Simva — 34.7% 

2742 events 

EZ/Simva — 32.7% 

2572 events 

HR 0.936 CI (0.887, 0.988)

p=0.016 

Cardiovascular death, MI, documented unstable angina requiring 

rehospitalization, coronary revascularization (≥30 days), or stroke

7-year event rates

NNT= 50

6% relative risk reduction, 

but 2% absolute risk 

reduction







Event rates of 11.3% placebo 

and 9.8% evolocumab at 2.2 

years for absolute risk 

reduction of 1.5% (NNT 67)

NNT 50 at 

3 years





Benefit of EvoMab Based on 
Time from Qualifying MI 

Qualifying MI <2 yrs ago

Months after Randomization
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24% RRR

HR 0.76

(95% CI 0.64-0.89)

P<0.001 7.9%

10.8%

Pinteraction=0.18

D 2.9%

NNT 35

Evolocumab

Placebo

8.3%

9.3%

D 1.0%

NNT 101

Qualifying MI ≥2 yrs ago

13% RRR

HR 0.87

(95% CI 0.76-0.99)

P=0.04

0 6 12 18 24 30 36

Sabatine MS et al, LBCT Update, AHA 2017, Anaheim, CA 



Benefit of EvoMab Based on 
# of Prior MIs 

≥2 Prior MIs

Months after Randomization
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21% RRR

HR 0.79

(95% CI 0.67-0.94)

P=0.006

12.4%

15.0%

Pinteraction=0.57

D 2.6%

NNT 38

Evolocumab

Placebo

6.6%

8.2%

D 1.7%

NNT 60

1 Prior MI

16% RRR

HR 0.84

(95% CI 0.74-0.96)

P=0.008

0 6 12 18 24 30 36

Sabatine MS et al, LBCT Update, AHA 2017, Anaheim, CA 



Benefit of EvoMab Based on 
Multivessel Disease

Multivessel Disease

Months after Randomization
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30% RRR

HR 0.70

(95% CI 0.58-0.84)

P<0.001 9.2%

12.6%

Pinteraction=0.03

D 3.4%

NNT 29

Evolocumab

Placebo
7.6%

8.9%

D 1.3%

NNT 78

No Multivessel Disease

11% RRR

HR 0.89

(95% CI 0.79-1.00)

P=0.055

0 6 12 18 24 30 36

Sabatine MS et al, LBCT Update, AHA 2017, Anaheim, CA 













Odyssey Outcomes Subgroups with 
Greatest Benefit

Greater AARs in the subgroup with 

polyvascular disease: ARR’s of 1.4%, 1.9%, 

and 16.2% in those with monovascular, 2-bed 

vascular, or 3 bed vascular disease) (Jukema

et al., JACC 2019)

 Those with prior CABG had a 6.4% ARR 

(Goodman et al., JACC 2019)

 Those defined to be at very high risk (ARR 

2.1%) according to the Multisociety

Cholesterol Guideline criteria (Roe et al., 

Circulation 2019) 



Issues Specific to Women

Recommendations for Issues Specific to Women

COR LOE Recommendations

I B-NR

Clinicians should consider conditions specific to women, such as

premature menopause (age <40 years) and history of pregnancy-

associated disorders (hypertension, preeclampsia, gestational

diabetes mellitus, small-for-gestational-age infants, preterm

deliveries), when discussing lifestyle intervention and the potential for

benefit of statin therapy.

I C-LD

Women of childbearing age who are treated with statin therapy and

are sexually active should be counseled to use a reliable form of

contraception.

I C-LD

Women of childbearing age with hypercholesterolemia who plan to

become pregnant should stop the statin 1 to 2 months before

pregnancy is attempted, or if they become pregnant while on a statin,

should have the statin stopped as soon as the pregnancy is

discovered.



Adults With Chronic Kidney Disease

Recommendations for Adults With CKD

COR LOE Recommendations

IIa B-R

In adults 40 to 75 years of age with LDL-C 70 to 189 mg/dL (1.7 

to 4.8 mmol/L) who are at 10-year ASCVD risk of 7.5% or 

higher, CKD not treated with dialysis or kidney transplantation 

is a risk-enhancing factor and initiation of a moderate-intensity 

statin or moderate-intensity statins combined with ezetimibe 

can be useful.

IIb C-LD

In adults with advanced kidney disease that requires dialysis 

treatment who are currently on LDL-lowering therapy with a 

statin, it may be reasonable to continue the statin.

III: No 

Benefit
B-R

In adults with advanced kidney disease who require dialysis 

treatment, initiation of a statin is not recommended.



Adults With Chronic Inflammatory Disorders 

and HIV

Recommendations for Adults With Chronic Inflammatory Disorders and HIV

COR LOE Recommendations

IIa B-NR

In adults 40 to 75 years of age with LDL-C 70 to 189 mg/dL (1.7 to 4.8 

mmol/L) who have a 10-year ASCVD risk of 7.5% or higher, chronic 

inflammatory disorders and HIV are risk-enhancing factors and in risk 

discussion favor moderate-intensity statin therapy or high-intensity 

statin therapy.

IIa B-NR

In patients with chronic inflammatory disorders or HIV, a fasting lipid 

profile and assessment of ASCVD risk factors can be useful as a) a guide 

to benefit of statin therapy and b) for monitoring or adjusting lipid-

lowering drug therapy before and 4 to 12 weeks after starting 

inflammatory disease–modifying therapy or antiretroviral therapy.

IIa B-NR

In adults with RA who undergo ASCVD risk assessment with 

measurement of a lipid profile, it can be useful to recheck lipid values 

and other major ASCVD risk factors 2 to 4 months after the patient’s 

inflammatory disease has been controlled.



Hypertriglyceridemia

Recommendations for Hypertriglyceridemia

COR LOE Recommendations

I B-NR

In adults 20 years of age or older with moderate

hypertriglyceridemia (fasting or nonfasting triglycerides 175 to 499

mg/dL [1.9 to 5.6 mmol/L]), clinicians should address and treat

lifestyle factors (obesity and metabolic syndrome), secondary

factors (diabetes mellitus, chronic liver or kidney disease and/or

nephrotic syndrome, hypothyroidism), and medications that

increase triglycerides.

IIa B-R

In adults 40 to 75 years of age with moderate or severe

hypertriglyceridemia and ASCVD risk of 7.5% or higher, it is

reasonable to reevaluate ASCVD risk after lifestyle and secondary

factors are addressed and to consider a persistently elevated

triglyceride level as a factor favoring initiation or intensification of

statin therapy (see Section 4.4.2.).



Hypertriglyceridemia

Recommendations for Hypertriglyceridemia

COR LOE Recommendations

IIa B-R

In adults 40 to 75 years of age with severe hypertriglyceridemia

(fasting triglycerides ≥500 mg/dL [≥5.6 mmol/L]) and ASCVD risk of

7.5% or higher, it is reasonable to address reversible causes of high

triglyceride and to initiate statin therapy.

IIa B-NR

In adults with severe hypertriglyceridemia (fasting triglycerides

≥500 mg/dL [≥5.7 mmol/L]), and especially fasting triglycerides

≥1000 mg/dL (11.3 mmol/L)), it is reasonable to identify and

address other causes of hypertriglyceridemia), and if triglycerides

are persistently elevated or increasing, to further reduce

triglycerides by implementation of a very low-fat diet, avoidance of

refined carbohydrates and alcohol, consumption of omega-3 fatty

acids, and, if necessary to prevent acute pancreatitis, fibrate

therapy.



Rx EPA, 4 g/d, Has Multiple Beneficial 
Biologic Effects

Significantly reduces TG-rich lipoproteins, with 

or without statin therapy1 (MARINE and 

ANCHOR)

Significantly reduces inflammatory markers 

(oxidized  LDL-C, Lp-PLA2, and hsCRP2

Significantly reduces LDL-C oxidation in vitro 

compared with gemfibrozil, fenofibrate, niacin, 

vitamin E3,4

1. Ballantyne CM et al. Atherosclerosis 2016;253:81-7. 2. Bays HE et al. Am J Cardiovasc Drugs. 2013;13:37-46. 

3. Mason RP, Jacob RF. Biochim Biophys Acta. 2015;1848:502-9. 4. Mason RP et al. J Cardiovasc Pharmacol. 2016;68:33-40.



1. Age ≥45 years with established CVD (Secondary Prevention 

Cohort) or ≥50 years with diabetes with ≥1 additional risk factor 

for CVD (Primary Prevention Cohort)

2. Fasting TG levels ≥150 mg/dL and <500 mg/dL*

3. LDL-C >40 mg/dL and ≤100 mg/dL and on stable statin therapy 

(± ezetimibe) for ≥4 weeks prior to qualifying measurements for 

randomization 

*Due to the variability of triglycerides, a 10% allowance existing in the initial protocol, which permitted 

patients to be enrolled with qualifying triglycerides ≥135 mg/dL. Protocol amendment 1 (May 2013) changed 

the lower limit of acceptable triglycerides from 150 mg/dL to 200 mg/dL, with no variability allowance.

Adapted with permissionǂ from: Bhatt DL et al. Clin Cardiol. 2017;40:138-48. [ǂhttps://creativecommons.org/licenses/by-nc/4.0/]

REDUCTION OF CARDIOVASCULAR EVENTS WITH 
ICOSAPENTYL ETHYL – INTERVENTION TRIAL 

REDUCE-IT

(AHA 2018 and Bhatt et al. NEJM November 2018)

Key Inclusion Criteria



Primary Endpoint:

CV Death, MI, Stroke, Coronary Revasc, 
Unstable Angina

Icosapent Ethyl

23.0%
Placebo

28.3%

Years since Randomization
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P=0.00000001

RRR=24.8%

ARR=4.8%

NNT=21 (95% CI 15–33)

Hazard Ratio 0.75

(95% CI 0.68–0.83)

Bhatt DL et al. N Engl J Med. 2018. Nov 10 [epub ahead of print]. Bhatt DL. AHA 2018, Chicago.   



Total Mortality 0.87 (0.74–1.02) 0.09

Endpoint

Primary Composite (ITT)

Key Secondary Composite (ITT)

Cardiovascular Death or
Nonfatal Myocardial Infarction

Fatal or Nonfatal Myocardial Infarction

Urgent or Emergency Revascularization

Cardiovascular Death

Hospitalization for Unstable Angina

Fatal or Nonfatal Stroke

Total Mortality, Nonfatal Myocardial
Infarction, or Nonfatal Stroke

310/4090 (7.6%)

Placebo

n/N (%)

901/4090 (22.0%)

606/4090 (14.8%)

507/4090 (12.4%)

355/4090 (8.7%)

321/4090 (7.8%)

213/4090 (5.2%)

157/4090 (3.8%)

134/4090 (3.3%)

690/4090 (16.9%)

274/4089 (6.7%)

Icosapent Ethyl

n/N (%)

705/4089 (17.2%)

459/4089 (11.2%)

392/4089 (9.6%)

250/4089 (6.1%)

216/4089 (5.3%)

174/4089 (4.3%)

108/4089 (2.6%)

98/4089 (2.4%)

549/4089 (13.4%)

Hazard Ratio (95% CI)

0.75 (0.68–0.83)

0.74 (0.65–0.83)

0.75 (0.66–0.86)

0.69 (0.58–0.81)

0.65 (0.55–0.78)

0.80 (0.66–0.98)

0.68 (0.53–0.87)

0.72 (0.55–0.93)

0.77 (0.69–0.86)

P-value

<0.001

<0.001

<0.001

<0.001

<0.001

0.03

0.002

0.01

<0.001

Hazard Ratio

(95% CI)

1.4

Icosapent Ethyl Better Placebo Better

0.4 1.0

Prespecified Hierarchical Testing

RRR

RRR=relative risk reduction

23%

28%

32%

20%

35%

31%

25%

26%

25%

13%

Bhatt DL. AHA 2018, Chicago. Bhatt DL et al. N Engl J Med. 2018. Nov 10 [epub ahead of print].



Update to ADA Standards of Medical Care 
in Diabetes – 2019. Annotation published March 27, 2019

Treatment of Other Lipoprotein Fractions or Targets:

In patients with ASCVD or other cardiac risk factors on a 

statin with controlled LDL-C, but elevated triglycerides 

(135-499), the addition of icosapent ethyl should be 

considered to reduce cardiovascular risk. A 

“It should be noted that data are lacking with other omega-3 fatty acids, and 

results of the REDUCE-IT trial should not be extrapolated to other products."

American Diabetes Association. 10. Cardiovascular disease and risk management: Standards of Medical Care in Diabetes—2019 [web annotation]. 

Diabetes Care 2019;42(Suppl. 1):S103–S123. Retrieved from https://hyp.is/JHhz_lCrEembFJ9LIVBZIw

https://hyp.is/JHhz_lCrEembFJ9LIVBZIw/care.diabetesjournals.org/content/42/Supplement_1/S103


A New Paradigm for ASCVD Residual Risk Reduction?

RCT-proven Non-statin Additive Therapies for ASCVD 
Risk Reduction in High-risk Patients

ACS=acute coronary syndrome; ASCVD=atherosclerotic cardiovascular disease; PCSK=proprotein convertase subtilisin kexin; RCT=randomized controlled trial.

Orringer C. AHA 2018, Chicago.

Acute coronary 

syndrome within 

10 days 

Ezetimibe
Eicosapentaenoic 

Acid
PCSK9 

Inhibitor

Maximally Tolerated Statin

Stable ASCVD; or 

Diabetes + 1 

additional risk factor

Stable ASCVD + 

additional risk factors; 

or ACS within 1-12 

months





CLEAR HARMONY trial reported at ESC showed in 

2000+ pts on maximially tolerated statin therapy 

placebo corrected LDL-C reduction of 16.8% in 

treated group.

Both trials showed no safety concerns.



PCSK9 synthesis inhibition via RNA interference
Inclisiran harnesses a natural catalytic process

Synthetic double strand 21-
23mer oligonucleotide

RISC - RNA induced silencing complex

5’ 3’

• RISC degrades PCSK9 
mRNA catalytically to halt 
PCSK9 protein synthesis in 
the liver

• Chemically modified to 
prevent RNAse degradation

• Dicer separates antisense 
strand – and incorporates it 
into RISC

 3x GalNAc at sense 3’ end 
enables hepatic-specific 
uptake via ASGP receptor

GalNAc

GalNAc

GalNAc



Ray K, ESC 2017 Time-weighted average reductions in LDL-C of 30% 

(100 mg), 40% (200 mg), and 46% (300 mg)



Pre-test Question 1

a) A high intensity statin should be given because of his 

high LDL-C

b) Statin therapy may be withheld or delayed 

c) He can be treated with lifestyle

d) Both b and c

In a 45 year old man with an total cholesterol of 240 

mg/dl and LDL-C of 160 mg/dl but has a calculated 10-

year ASCVD risk of 6% who is found to have a 0 calcium 

score, what is a reasonable approach to treatment?



Post-test Question 2

a) Should automically be given statin therapy because his 

10-year risk exceeds 7.5%

b)  Should only be considered for lifestyle management

c)  Should have a risk discussion with the clinician to 

consider the presence of risk enhancing factors before 

considering statin therapy

According to latest guidelines, 55-year old male with a 

calculated 10-year ASCVD risk score of 15%



Post-test Question 3

a) High intensity statin therapy

b) Maximally tolerated statin plus icosapent ethyl (pure 

EPA)

c) Maximally tolerated statin plus PCSK9 mAb

In a patient with diabetes but no prior ASCVD, but who has 

multiple risk factors, which of the following therapeutic options is 

not supported by current evidence or recommendations?



Summary

1. The new cholesterol guidelines retain the same statin 

eligible groups as the prior 2013 guidelines: ASCVD, LDL-

C >=190, diabetes, and high risk primary prevention.

2. Risk enhancing factors are to be used in the clinician-

patient discussion regarding treatment of those at 5-<20% 

10-year ASCVD risk.

3. Persons with ASCVD are categorized into those at versus 

not at very high risk for consideration of ezetimibe and/or 

PCSK9 mAb therapy.

4. Emerging non-statin therapies (inclisiran, bempedoic acid) 

may have an important future role in LDL-C lowering.



‘Being healthy is better than being 

sick or dead. This is the sole 

argument for prevention. It is 

sufficient.

Professor Geoffrey Rose



Statin Safety and Statin-Associated 

Side Effects

2018 Cholesterol Guideline



Statin Safety and Statin-Associated Side 

Effects

Recommendations for Statin Safety and Statin-Associated Side Effects

COR LOE Recommendations

I A

A clinician–patient risk discussion is recommended before 

initiation of statin therapy to review net clinical benefit, 

weighing the potential for ASCVD risk reduction against 

the potential for statin-associated side effects, statin–drug 

interactions, and safety, while emphasizing that side 

effects can be addressed successfully.

I A

In patients with statin-associated muscle symptoms 

(SAMS), a thorough assessment of symptoms is 

recommended, in addition to an evaluation for nonstatin

causes and predisposing factors.



Statin Safety and Statin-Associated Side 

Effects

Recommendations for Statin Safety and Statin-Associated Side Effects

COR LOE Recommendations

III: No 

Benefit
B-R

Coenzyme Q10 is not recommended for routine use in 

patients treated with statins or for the treatment of SAMS.

III: No 

Benefit
C-LD

In patients treated with statins, routine measurements of 

creatine kinase and transaminase levels are not useful.


