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Evidence of 
LDL-c as a 

target of 
Therapy

• LDL –C comprises 75 % of the cholesterol 
carried by circulating apo-B containing 
lipoproteins

• LDL-C meets multiple criteria for causality 
related to ASCVD, specificity, consistency, and 
proportional reduction in risk with intervention

• LDL-C is the most studied lipid parameter in 
RTCs and the primary target of lipid lowering 
therapy



Evidence for 
Non-HDL-C as 

a target of 
therapy

• Non- HDL-C = Total cholesterol -HDL-C Measures 
the cholesterol in all atherogenic particles (LDL, IDL, 
VLDL, remananets, Lpa), at no added cost  

• Non-HDL-C correlates more with Apo-B and LDL 
particle number than those LDL-C when TGs are 
elevated, and is superior to LDL-C predicting ASCV 
risk

• Non- HDL has limited appearance in U.S. guidelines 
due to underuse in RCTs, but is a secondary target 
in NLA and non-U.S. guidelines 















Objectives

• 2018 AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/
ASPC/NLA/PCNA Guideline on the Management of Blood 
Cholesterol

• 2019 ESC/EAS Guidelines for the management of 
dyslipidemias

• AACE 2017 Guidelines



2018 AHA/ACC Multi-society Cholesterol Guidelines 
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Google: 
“Hub Cholesterol”

• Calculator Note: No separate PCE is available for 
Hispanic/Latino; use PCE for non-Hispanic whites. If African 
American ancestry is also present, then use PCE for blacks.

• Risk of MACE in 10 years 





Top 10 Take-Home 
Messages for the 2018 
Cholesterol Guidelines



Top 10 Take Home Messages

1. In all individuals, emphasize a heart-healthy lifestyle 
across the life course. 

A healthy lifestyle reduces atherosclerotic cardiovascular 
disease (ASCVD) risk at all ages. In younger individuals, 
healthy lifestyle can reduce development of risk factors and is 
the foundation of ASCVD risk reduction. 

In young adults 20 to 39 years of age, an assessment of 
lifetime risk facilitates the clinician–patient risk discussion  
and emphasizes intensive lifestyle efforts. In all age groups, 
lifestyle therapy is the primary intervention for metabolic 
syndrome.



Top 10 Take Home Messages     

2. In patients with clinical ASCVD, reduce 
low-density lipoprotein cholesterol (LDL-C) 
with high-intensity statin therapy or 
maximally tolerated statin therapy. 

The more LDL-C is reduced on statin therapy, 
the greater will be subsequent risk 
reduction.  

Use a maximally tolerated statin to lower 
LDL-C levels by ≥50%. 





Top 10 Take Home Messages

3. In very high-risk ASCVD, use an LDL-C threshold of 
70 m/dL to consider addition of non-statins to statin 
therapy.

•      Very high-risk includes a history of multiple major 
ASCVD events or 1 major ASCVD event and multiple 
high-risk conditions

•      In very high-risk ASCVD patients, it is reasonable to 
add ezetimibe to maximally tolerated statin therapy 
when the LDL-C level remains ≥70 mg/dL 

•     In patients at very high risk whose LDL-C level 
remains ≥70 mg/dL on maximally tolerated statin and 
ezetimibe therapy, adding a PCSK9 inhibitor is 
reasonable  















Top 10 Take Home Messages

4. In patients with severe primary 
hypercholesterolemia (LDL-C level ≥ 190 mg/dL 
without calculating 10-year ASCVD risk,  begin high-
intensity statin therapy without calculating 10-year 
ASCVD risk.  (Any age)

• If the LDL-C level remains ≥100 mg/dL adding 
ezetimibe is reasonable

• If the LDL-C level on statin plus ezetimibe remains 
≥100 mg/dL  &  the patient has multiple factors that 
increase subsequent risk of ASCVD events,  a PCSK9 
inhibitor may be considered







Top 10 Take Home Messages

5. In patients 40 to 75 years of age with 
diabetes mellitus and LDL-C ≥70 mg/dL  
start moderate-intensity statin therapy 
without calculating 10-year ASCVD risk.

In patients with diabetes mellitus at 
higher risk, especially those with multiple 
risk factors or those 50 to 75 years of age, 
it is reasonable to use a high-intensity 
statin to reduce the LDL-C level by ≥50%. 



Diabetes (DM); no ASCVD
In adults 40-75 years; LDL-C 70-189 mg/dL 

• Diabetes present: No initial risk 
assessment

• Start moderate intensity statin 

• Use high intensity statin in if high risk 
features 

• Changed from the 2013 Guideline 
for diabetes 

• 10-year ASCVD risk 7.5%





Diabetes-Specific Risk Enhancers That Are 
Independent of Other Risk Factors in Diabetes Mellitus

Risk Enhancers

• Long duration (≥10 years for type 2 diabetes mellitus or ≥20 years for type 1 

diabetes mellitus)

• Albuminuria ≥30 mcg of albumin/mg creatinine

• eGFR <60 mL/min/1.73 m2

• Retinopathy

• Neuropathy

• ABI <0.9



Top 10 Take Home Messages

6. In adults 40 to 75 years of age evaluated for primary ASCVD 
prevention, have a clinician–patient risk discussion before 
starting statin therapy. 

Risk discussion should include a review of major risk factors (e.g., 
cigarette smoking, elevated blood pressure, (LDL-C), hemoglobin 
A1C [if indicated], and calculated 10-year risk of ASCVD); 

The presence of risk-enhancing factors 

The potential benefits of lifestyle and statin therapies
The potential for adverse effects / interactions

The consideration of costs of statin therapy
The patient preferences & values in shared decision-making



Top 10 Take Home Messages

:TOOLS TO ACCOMPLISH THIS

-CALCULATE 10 YEAR AND LIFETIME ASCVD RISK SCORES

-PERSONALIZE WITH RISK ENHANCING FACTORS

-RECLASSIFY RISK IF RISK DECISION UNCERTAIN WITH CORONARY 
ARTERY CALCIUM SCORE













Top 10 Take 
Home 
Messages

7. In adults 40 to 75 years of age without 
diabetes mellitus and with LDL-C levels ≥70 
mg/dL, at a 10-year ASCVD risk of ≥7.5%, start a 
moderate-intensity statin if a discussion of 
treatment options favors statin therapy. 

If risk status is uncertain, consider using coronary 
artery calcium (CAC) to improve specificity. If 
statins are indicated, reduce LDL-C levels by 
≥30%, and if 10-year risk is ≥20%, reduce LDL-C 
levels by ≥50%. 



Top 10 Take 
Home 
Messages

8. In adults 40 to 75 years of age without 
diabetes mellitus and 10-year risk of 7.5% to 
19.9% (intermediate risk), risk-enhancing factors 
favor initiation of statin therapy 



Top 10 Take 
Home 
Messages

9. In adults 40 to 75 years of age without diabetes 
mellitus and with LDL-C levels ≥70 mg/dL- 189 mg/dL 
(≥1.8-4.9 mmol/L), at a 10-year ASCVD risk of ≥7.5% 
to 19.9%, if a decision about statin therapy is 
uncertain, consider measuring CAC.

• If CAC is zero, treatment with statin therapy may be 
withheld or delayed, except in cigarette smokers, 
those with diabetes mellitus, and those with a strong 
family history of premature ASCVD. 
• A CAC score of 1 to 99 favors statin therapy, 
especially in those ≥55 years of age. 
• For any patient, if the CAC score is ≥100 Agatston 
units or ≥75th percentile,   statin therapy is indicated 
unless otherwise deferred by the outcome of 
clinician–patient risk discussion. 





Primary 
Prevention 

Summary

• Any age with FH / persistent severe hypercholesterolemic 
(LDL > 190 mg/dL); treat with statin

• Age 20-39 y/o with family history and LDL > 160 mg/dL; 
consider statin

• Age 40-75 y/o and diabetes, treat statin

• Age 40-75y/o, nondiabetic => calculate 10-yr ASCVD risk

• If > 20%, treat with a statin

• Between 7.5-20%: assess risk enhancers, obtain CAC 
score and consider a statin

• If < 7.5 %: assess risk enhancers, consider a statin

• If <5 %: lifestyle therapy 



Top 10 Take 
Home 
Messages

10. Assess adherence and percentage response to 
LDL-C–lowering medications and lifestyle changes 
with repeat lipid measurement 4 to 12 weeks after 
statin initiation or dose adjustment, repeated every 
3 to 12 months as needed. 

• Define responses to lifestyle and statin therapy by 
percentage reductions in LDL-C levels compared with 
baseline. 
• In ASCVD patients at very high-risk, triggers for 
adding nonstatin drug therapy are defined by 
threshold LDL-C levels ≥70 mg/dL on maximal statin 
therapy 

2018 brough back LDL measurement to assess 
efficacy and adherence !!



Measurements of LDL-C and Non-HDL-C

Recommendations for Measurements of LDL-C and Non-HDL-C

COR LOE Recommendations

I B-NR

In adults who are 20 years of age or older and not on lipid-lowering

therapy, measurement of either a fasting or a nonfasting plasma

lipid profile is effective in estimating ASCVD risk and documenting

baseline LDL-C.

I B-NR

In adults who are 20 years of age or older and in whom an initial

nonfasting lipid profile reveals a triglycerides level of 400 mg/dL

(≥4.5 mmol/L) or higher, a repeat lipid profile in the fasting state

should be performed for assessment of fasting triglyceride levels

and baseline LDL-C.



What's 
changed?

• In secondary prevention a threshold of 70 mg/dl for 
treatment decision regarding further LDL-C lowering 
beyond maximal statin therapy with ezetimibe or 
PCSK9 inhibitors

• In severe primary hypercholesterolemia, a threshold 
of 100 mg/dl for the treatment decision regarding 
further LDL-C lowering beyond maximal statin 
therapy

• In primary prevention, risk groups now include: 

• <5%; 5-7.4%; 7.5-19.9%, 20%

• For borderline and intermediate risk groups, 
enhancing factors recommended to personalize the 
risk decision



What's 
changed? 

• For borderline and intermediate risk groups, 
coronary artery calcium (CAC) score recommended 
if a risk decision uncertain.

• CAC = 0 may indicate selected individuals whose risk 
is reclassified to below that of a statin benefit group

• (not for those with DM, cigarette smoking or 
family history of premature ASCVD)

• Non-fasting now recommended for screening

• Sections on pediatric considerations, 
hypertriglyceridemia, older adults >75 years, chronic 
kidney disease, women, safety and cost-
effectiveness considerations.



Other High-Risk 
Groups 

Race Ethnicity 
Considerations

• South Asians have heightened risk for ASCVD 
c/w otht groups, risk calculator may 
underestimate risk

• East Asians may have increased sensitivity to 
statins, not need high intensity statins

• Blacks may have increased prevalence of 
hypertensio1

• Black women have increased ASCVD risk c/w 
white women

• Native American/ Alaskan natives have higher 
rates of ASCVD risk factors c/w whites



Other High-
Risk Groups 

• If TG are 175-499 mg/Dl look for and address 
secondary causes

• Obesity, diabetes, metabolic syndrome

• Hypothyroidism

• Medications

• In those with ASCVD risk 7.5% high TG may 
indicate higher risk and may be treated (esp if 
TG > 1000 mg/dL)



CKD

• CKD is a risk enhancing factor

• Statin therapy in CKD stages 1-4 is efficacious 
and safe

• Continuation of statin therapy with progression 
to ESRD may be protective

• Initiation of statin in ESRD has not been shown 
to benefit





2019 ESC/EAS 
Guidelines

• LDL-C (and ApoB-contaning LP) are key elements in 
atherogenesis.

• Mendelian randomization studies have confirmed that 
LDL-C is causally related to ASCVD.

• Raising HDL-C with available therapies do not reduce 
the ASCVD risk.

• The addition of ezetimibe or PCSK9 monoclonal antibodies 
provides further benefit:

• Further reduction in LDL-C further reduction in ASCVD.

• The lower LDL-C levels, the better:

• No J-curve effect , apparent safety of low LDL-C values 
(<1.4 mmol / L - 55 mg/ dL).











SCORE Risk Charts
The European cardiovascular 
disease risk assessment model

• Systematic COronary Risk Evaluation: High & Low cardiovascular 
Risk Charts based on gender, age, total cholesterol, systolic blood 
pressure and smoking status, with relative risk chart, qualifiers 
and instructions















AACE 2017 Guidelines

GUIDELINES FOR MANAGEMENT OF 
DYSLIPIDEMIA AND PREVENTION OF 
CARDIOVASCULAR DISEASE





How is risk 
assessed?

The 10-year risk of a coronary 
event (high, intermediate, or 

low) should be determined by 
detailed assessment using one 
or more of the following tools:

Framingham Risk Assessment 
Tool

MESA 10-year ASCVD Risk with 
Coronary Artery Calcification 

Calculator

Reynolds Risk Score, which 
includes hsCRP and family 

history of premature ASCVD

UKPDS risk engine to calculate 
ASCVD risk in individuals with 

T2DM

When the HDL-C concentration 
is greater than 60 mg/dL, one 

risk factor should be 
subtracted from an individual’s 

overall risk profile

A classification of elevated TG 
should be incorporated into 

risk assessments to aid in 
treatment decisions

Abbreviations: ASCVD, atherosclerotic cardiovascular disease; HDL-C, high-density lipoprotein cholesterol; hsCRP, high-sensitivity CRP; MESA, Multi-Ethnic Study of Atherosclerosis; T2DM, type 2 diabetes mellitus; TG, triglycerides. Jellinger P, 

Handelsman Y, Rosenblit P, et al. Endocr Practice. 2017;23(4):479-497.











For patients 
with diabetes, 
what risk 
categories 
does AACE 
recommend?

Jellinger P, Handelsman Y, Rosenblit P, et al. Endocr Practice. 2017;23(4):479-497.

Based on 
epidemiologic 
studies, individuals 
with T2DM should be 
considered as high, 
very high, or extreme 
risk for ACSVD



Additional 
Screening 
Tests

• Coronary artery calcification measurement 
has been shown to be of high predictive 
value and is useful in refining risk 
stratification to determine the need for 
more aggressive treatment strategies 

Coronary artery calcification

• Use hsCRP to stratify ASCVD risk in 
individuals with a standard risk assessment 
that is borderline, or in those with an 
intermediate or higher risk with an LDL-C 
concentration less than 130 mg/dL 

hsCRP

Jellinger P, Handelsman Y, Rosenblit P, et al. Endocr Practice. 2017;23(4):479-497.



Additional 
Screening 
Tests

• Measure lipoprotein-associated 
phospholipase A2 (Lp-PLA2), which in some 
studies has demonstrated more specificity 
than hsCRP, when it is necessary to further 
stratify an individual’s ASCVD risk, especially 
in the presence of hsCRP elevations 

Lp-PLA2

• The routine measurement of homocysteine, 
uric acid, plasminogen activator inhibitor-1, 
or other inflammatory markers is not 
recommended because the benefit of doing 
so is not sufficiently proven 

Homocysteine

Jellinger P, Handelsman Y, Rosenblit P, et al. Endocr Practice. 2017;23(4):479-497.



Additional Screening 
Tests

• Carotid intima media 
thickness

• Carotid intima media 
thickness may be 
considered to refine risk 
stratification to 
determine the need for 
more aggressive ASCVD 
preventive strategies 

Jellinger P, Handelsman Y, Rosenblit P, et al. Endocr Practice. 2017;23(4):479-497.



Question: What treatments are available for 
dyslipidemia?

Treatment categories for dyslipidemia: 

 Lifestyle changes

 Physical activity

 Medical nutrition therapy

 Smoking cessation

 Pharmacologic therapy
 Statins

 Fibrates

 Omega-3 fish oil

 Niacin

 Bile acid sequestrants

 Cholesterol absorption inhibitors

 PCSK9 inhibitors

 MTP inhibitor 

 Antisense apo B oligonucleotide 

 Combination therapies

A comprehensive strategy to 
control lipid levels and address 
associated metabolic 
abnormalities and modifiable 
risk factors is recommended 
primarily using lifestyle  and 
patient education with 
pharmacotherapy as needed 
to achieve evidence-based 
targets

Jellinger P, Handelsman Y, Rosenblit P, et al. Endocr Practice. 2017;23(4):479-497.



Question: How 
are different 

drugs used 
to treat 

dyslipidemia?

PCSK9 Inhibitors

• Proprotein convertase subtilisin/kexin type 9 
(PCSK9) inhibitors should be considered for 
use in combination with statin therapy for 
LDL-C lowering in individuals with FH

• PCSK9 inhibitors should be considered in 
individuals with clinical cardiovascular 
disease who are unable to reach LDL-C/non-
HDL-C goals with maximally tolerated statin 
therapy. They should not be used as 
monotherapy except in statin-intolerant 
individuals

Jellinger P, Handelsman Y, Rosenblit P, et al. Endocr Practice. 2017;23(4):479-497.



How should 
treatment be 

monitored?

• Reassess individuals’ lipid status 6 weeks after 
therapy initiation and again at 6-week intervals until 
the treatment goal is achieved 

• While on stable lipid therapy, individuals should be 
tested at 6- to 12-month intervals 

• While on stable lipid therapy, the specific interval of 
testing should depend on individual adherence to 
therapy and lipid profile consistency; if adherence is 
a concern or the lipid profile is unstable, the 
individual will probably benefit from more frequent 
assessment 

Jellinger P, Handelsman Y, Rosenblit P, et al. Endocr Practice. 2017;23(4):479-497.



Question: How 
are different 

drugs used 
to treat 

dyslipidemia?

• Cholesterol Absorption Inhibitors

• Ezetimibe may be considered as 
monotherapy in reducing LDL-C and apo B, 
especially in statin-intolerant individuals

• Ezetimibe can be used in combination with 
statins to further reduce both LDL-C and 
ASCVD risk

Jellinger P, Handelsman Y, Rosenblit P, et al. Endocr Practice. 2017;23(4):479-497.





General 
Principles of 

Guidelines 
Unchanged 

• Guidelines are not set in stone

• They evolve based on new scientific evidence

• Guidelines inform clinical practice, they don't 
replace clinical judgement

• Guidelines should help clinicians combine best 
scientific evidence formally graded for quality 
with clinical expertise.

• The goal is improved outcomes for heart 
attack/stroke
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