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Alleles that Lower LDL
Cholesterol Lifelong



Lower LDL vs CHD Risk



LDL Lowering: 
Genetics vs Statins



LDL Lowering: Genetics vs Statin Trials



LDL-C: The Lower, The Longer, The Better



Lower LDL-C = Lower Events



CHECK YOUR 
CHOLESTEROL EARLY AND 

OFTEN IN LIFE
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Lipoprotein(a) or Lp(a)



Lp(a): Like LDL-C 
But Worse



Lp(a): Triple Threat 



VIP: Very Important Particle





ICD10 Approved: E78.41



Beyond Cholesterol



What is inflammation?



Rudolf Virchow

Inflammation-based 
arterial changes as a 

mechanism of primary 
importance in 

ATHEROGENESIS
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mid 19th century

Lamond, B. The American Journal of Pathology. 2008
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Libby P. Circulation. 2001;104:365-372; Ross R. N Engl J Med. 1999;340:115-126.

Atherosclerosis is an 
Inflammatory Disease



EVADE CAD Trial

Binita Shah et al
Originally published Jun 2018Circulation. 
2018;136:A23081

https://www.ahajournals.org/doi/abs/10.1161/circ.136.suppl_1.23081


Methods

• This prospective blinded end-point trial 
randomized 100 patients with coronary 
artery disease (CAD) to 8 weeks of a vegan 
or AHA diet. 

• Participants were provided weekly 
groceries for their assigned diet strategy, 
sample 2-week menus, tools to measure 
portion size, and on-going consultation 
with the study dietitian. 

• The primary endpoint was serum hs-CRP 
concentration. 



EVADE Results



Practical Tip 2

Check your 
Lipoprotein(a) and 
hs-CRP early and 

often in life 
and eat plants



Shapesociety.org



Coronary artery calcium score 
(CACS): $100 





CACS: MAINSTREAM TEST 
AHA 2019 



RCT: Impact of Routine 
calcium CT scoring
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Table 1. 
Applying Class of 
Recommendation and 
Level of Evidence to 
Clinical Strategies, 
Interventions, 
Treatments, or 
Diagnostic Testing in 
Patient Care

CLASS (STRENGTH) OF RECOMMENDATION

CLASS 1 (STRONG)                                                                              Benefit 
>>> Risk

Suggested phrases for writing recommendations:
• Is recommended
• Is indicated/useful/effective/beneficial
• Should be performed/administered/other
• Comparative-Effectiveness Phrases†:

− Treatment/strategy A is recommended/indicated in preference to 
treatment B

− Treatment A should be chosen over treatment B

CLASS 2a (MODERATE)                                                                        Benefit 
>> Risk

Suggested phrases for writing recommendations:
• Is reasonable
• Can be useful/effective/beneficial
• Comparative-Effectiveness Phrases†:

− Treatment/strategy A is probably recommended/indicated in preference 
to treatment B

− It is reasonable to choose treatment A over treatment B

CLASS 2b (Weak)                                                                                     Benefit 
≥ Risk

Suggested phrases for writing recommendations:
• May/might be reasonable
• May/might be considered
• Usefulness/effectiveness is unknown/unclear/uncertain or not well-

established

CLASS 3: No Benefit (MODERATE)                                                     Benefit = 
Risk

Suggested phrases for writing recommendations:
• Is not recommended
• Is not indicated/useful/effective/beneficial
• Should not be performed/administered/other

CLASS 3: Harm (STRONG)                                                                     Risk > 
Benefit

Suggested phrases for writing recommendations:
• Potentially harmful
• Causes harm
• Associated with excess morbidity/mortality
• Should not be performed/administered/other

LEVEL (QUALITY) OF EVIDENCE‡

LEVEL A

• High-quality evidence‡ from more than 1 RCT
• Meta-analyses of high-quality RCTs
• One or more RCTs corroborated by high-quality registry studies

LEVEL B-R                                                                            
(Randomized)

• Moderate-quality evidence‡ from 1 or more RCTs
• Meta-analyses of moderate-quality RCTs

LEVEL B-NR                                                                   
(Nonrandomized)

• Moderate-quality evidence‡ from 1 or more well-designed, well-
executed nonrandomized studies, observational studies, or 
registry studies

• Meta-analyses of such studies

LEVEL C-LD                                                                          (Limited 
Data)

• Randomized or nonrandomized observational or registry studies 
with limitations of design or execution

• Meta-analyses of such studies
• Physiological or mechanistic studies in human subjects

LEVEL C-EO                                                                      (Expert 
Opinion)

• Consensus of expert opinion based on clinical experience. 

COR and LOE are determined independently (any COR may be paired with any LOE). 

A recommendation with LOE C does not imply that the recommendation is weak. Many 
important clinical questions addressed in guidelines do not lend themselves to clinical 
trials. Although RCTs are unavailable, there may be a very clear clinical consensus that a 
particular test or therapy is useful or effective.  

* The outcome or result of the intervention should be specified (an improved 
clinical outcome or increased diagnostic accuracy or incremental prognostic 
information). 

 † For comparative-effectiveness recommendation (COR 1 and 2a; LOE A and B only), 
studies that support the use of comparator verbs should involve direct 
comparisons of the treatments or strategies being evaluated. 

‡ The method of assessing quality is evolving, including the application of 
standardized, widely-used, and preferably validated evidence grading tools; and 
for systematic reviews, the incorporation of an Evidence Review Committee.  

COR indicates Class of Recommendation; EO, expert opinion; LD, limited data; LOE, Level 
of Evidence; NR, nonrandomized; R, randomized; and RCT, randomized controlled trial. 
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Screening in Adults and Children

COR RECOMMENDATIONS

1

In adults, screening with a lipid profile is recommended beginning at 
age 19 years and at least every 5 years thereafter to identify 
treatable ASCVD risk, with frequent screening recommended for 
individuals with additional ASCVD risk factors.

1
In children 9 to 11 years of age not previously tested, it is 
recommended to screen with a lipid profile to identify familial 
hypercholesterolemia (FH) and other significant lipid disorders.

2a

In individuals with first- or second-degree relatives with premature 
ASCVD, severe hypercholesterolemia, or FH, it is reasonable to 
perform screening with a single lipid profile (eg, cascade screening) 
starting at ≥2 years of age to identify FH.

Abbreviations: ASCVD indicates atherosclerotic cardiovascular disease; and FH, familial hypercholesterolemia.
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Measurement of TC, LDL-C, HDL-C, Triglycerides, and Non-HDL-
C in Adults and Children

COR RECOMMENDATIONS

1
A standard nonfasting or fasting lipid profile is recommended to document baseline lipid 
levels, estimate ASCVD risk, and guide initiation of LLT.

1

With a family history of dyslipidemia or premature ASCVD, a personally known or 
suspected disorder in TG metabolism, or whose nonfasting lipid profile reveals a TG level 
≥400 mg/dL (≥4.5 mmol/L), a fasting lipid profile should be performed to more 
accurately estimate the LDL-C level.

1
In those who have undergone a standard lipid profile, use of either the Martin/Hopkins 
equation or the Sampson/National Institutes of Health (NIH) equation is preferred over 
calculation by the Friedewald equation to estimate LDL-C.

Abbreviations: ASCVD indicates atherosclerotic cardiovascular disease; HDL-C, high-density lipoprotein cholesterol; 
LDL-C, low-density lipoprotein-cholesterol; LLT, lipid-lowering therapy; NIH, National Institutes of Health; non-HDL-C, non-high-density lipoprotein 

cholesterol; and TG, triglycerides.
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Measurement of TC, LDL-C, HDL-C, Triglycerides, and Non-HDL-
C in Adults and Children (continued)

COR RECOMMENDATIONS

1
In those who have undergone a standard lipid profile, use of either the Martin/Hopkins 
equation or Sampson/NIH equation is preferred over direct LDL-C measurement (other 
than by beta-quantification) to estimate LDL-C.

1
In those who have undergone a standard lipid profile, reporting of non–HDL-C is 
recommended for ASCVD risk assessment and to guide initiation and monitoring of LLT.

3: 
No 

Benefit

Routine advanced lipoprotein testing to assess lipoprotein subclasses and parameters 
such as LDL particle size is not recommended to estimate ASCVD risk or guide the 
initiation of LLT.

41

Abbreviations: ASCVD indicates atherosclerotic cardiovascular disease; HDL-C, high-density lipoprotein cholesterol; 
LDL-C, low-density lipoprotein-cholesterol; LLT, lipid-lowering therapy; NIH, National Institutes of Health; non-HDL-C, non-high-density lipoprotein 

cholesterol; and TG, triglycerides.
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Ancillary Risk Markers

Screening with
Apolipoprotein B

In adults on LLT, particularly those with 
ASCVD, type 2 diabetes, and/or 

elevated TG, measurement of apoB is 
reasonable to guide decisions 
regarding further therapeutic 

intensification once LDL-C and/or Non-
HDL-C goals are achieved. (2a)

In adults not on LLT,  
measurement of apoB may be 
reasonable to enhance ASCVD 

risk assessment, guide 
initiation of LLT, and 

characterize inherited lipid 
disorders. (2b)

Screening with
Lp(a)

Measurement of Lp(a) in all 
adults is recommended at 
least once for ASCVD risk 

assessment. (1)

In those with FH, premature 
ASCVD, or high Lp(a), 
cascade testing of 1st- 

degree relatives is 
recommended. (1)

Particularly for secondary prevention, metabolic syndrome, diabetes, 
elevated triglyceride

Measures all 
atherogenic particles

More accurate 
compared to LDL-C

Lp (a) in nmol/L ASCVD relative risk

450 4x

375 3x

250 2x

125 1.4x

75 Reference
Chylomicron

LDL VLDL

Lp(a)

Abbreviations: ApoB indicates apolipoprotein B; ASCVD, atherosclerotic cardiovascular disease; FH, familial hypercholesterolemia; LDL-C, low-density 
lipoprotein cholesterol; LLT, lipid-lowering treatment; Lp(a), lipoprotein(a); HDL-C, high-density lipoprotein cholesterol; and VLDL, very low-density 

lipoprotein.

Graphics from De Oliveira-Gomes, Diana et al. “Apolipoprotein B: Bridging the Gap Between Evidence and Clinical Practice.” Circulation vol. 150,1 (2024): 62-79. doi:10.1161/CIRCULATIONAHA.124.068885
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Lipoprotein Goals for ASCVD Risk Reduction

Patient population
LDL-C <100 mg/dL (2.6 mmol/L)

Non-HDL-C <130 mg/dL (3.4 mmol/L)
LDL-C <70 mg/dL (1.8 mmol/L)

Non-HDL-C <100 mg/dL (2.6 mmol/L)
LDL-C <55 mg/dL (1.4 mmol/L)

Non-HDL-C <85 mg/dL (2.2 mmol/L)

Primary prevention
PREVENT-ASCVD < 10%
• If TG ≥ 150 mg/dL to 499 mg/dL, 

apoB goal: <90 mg/dL

PREVENT-ASCVD ≥ 10%
• If TG ≥ 150 mg/dL to 499 mg/dL, apoB goal: <70 

mg/dL
N/A

Severe 
hypercholesterolemia

Without FH, ASCVD risk factors, and subclinical 
atherosclerosis

With FH, ASCVD risk factors, and subclinical 
atherosclerosis

Severe hypercholesterolemia or HeFH with 
clinical ASCVD

Diabetes
Without ASCVD risk factors or diabetes-specific 
risk modifiers 
• apoB goal: <90 mg/dL

Without ASCVD risk factors or diabetes-specific risk 
modifiers 
• apoB goal: <70 mg/dL

N/A

Subclinical 
atherosclerosis

CAC = 1-99 AU and <75th percentile for age, sex, 
and race

• CAC ≥ 100 to 299 AU or  ≥75th percentile for 
age, sex, and race

• CAC ≥ 300 to 999 AU
– Optional goal: LDL-C <55 mg/dL, non-HDL-C 

<85 mg/dL, and consider apoB goal <55 
mg/dL

CAC ≥ 1000 AU

Hypertriglyceridemia <50 y old with no additional risk enhancers

• With clinical ASCVD not at very high risk 
– apoB goal: <70 mg/dL

• Age 40-75 y with ≥1 ASCVD risk factor
– apoB goal: <70 mg/dL

• With clinical ASCVD at very high risk 
– apoB goal: <55 mg/dL

Clinical ASCVD N/A
Not at very high risk
• Optional goal: LDL-C <55 mg/dL, non-HDL-C <85 

mg/dL, and consider apoB goal <55 mg/dL

• At very high risk 
– apoB goal: <55 mg/dL

• With CKD

Abbreviations: ApoB indicates apolipoprotein B; ASCVD, atherosclerotic cardiovascular disease; AU, Agatston units; 
CAC, coronary artery calcium; CKD, chronic kidney disease; FH, familial hypercholesterolemia; 

HDL-C,  high-density lipoprotein-cholesterol; LDL-C, low-density lipoprotein-cholesterol; and TG, triglycerides. 
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Primordial Prevention of Dyslipidemia: 
Childhood Through Adulthood

COR RECOMMENDATIONS

1

In children and healthy adults, 
healthy dietary patterns, 
regular physical activity, 
maintenance of a healthy 
weight, healthy sleep, stress 
management, and avoidance of 
tobacco products should be 
promoted and reinforced 
lifelong to reduce the risk for 
dyslipidemia and ASCVD.

Diet

Physical 
Activity

Blood 
Sugar

Weight
Blood 
Cholesterol

Blood 
Pressure

Nicotine 
Exposure

Sleep

Abbreviations: ASCVD indicates atherosclerotic cardiovascular disease.
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Role of Individualized Benefit-Risk Discussion

Information
Clinician provides the best 

available evidence for 
treatment options, 

including the risks & 
benefits of each option

Patient-Centered 
Care

Treatment & care options 
take into consideration 

individual values & 
preferences

Shared Decision-Making
A collaborative decision about treatment 
or care is documented and shared with 

relevant stakeholders

COR RECOMMENDATIONS

1

In individuals with dyslipidemia, clinicians and their 
patients should engage in a discussion of the patient’s 
ASCVD risk, healthy lifestyle as the foundation of risk 
reduction, expected risk reduction benefits from LLT, 
possible harms and DDI, costs, and patient preferences 
to make individualized treatment decisions and/or 
consider additional options for evaluation to aid in 
decision-making.

Discussion should emphasize

• Patient’s ASCVD risk

• Consideration of additional 
options for evaluation 

• Healthy lifestyle as the 
foundation of risk reduction

• Expected risk reduction benefits 
from lipid-lowering therapies

• Possible harms and 
drug-drug interactions

• Costs

• Administration 
frequency

• Patient preferences

45

Abbreviations: ASCVD indicates atherosclerotic cardiovascular disease; DDI, drug-drug interaction; and LLT, lipid-lowering therapy.
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PREVENT-ASCVD Risk Calculator

COR RECOMMENDATIONS

1
PREVENT-ASCVD equations should be used for risk assessment in 
adults aged 30-79 years without ASCVD or subclinical 
atherosclerosis, with LDL-C 70-189 mg/dL.

Approximate Equivalent Ranges of 10-yr ASCVD Risk 
Estimates

RISK POOLED COHORT EQUATIONS PREVENT-ASCVD

Low <5% <3%

Borderline 5 - <7.5% 3 to <5%

Intermediate 7.5 - <20% 5 to <10%

High ≥20% ≥10%

Abbreviations: ASCVD indicates atherosclerotic cardiovascular disease; LDL-C, low-density lipoprotein cholesterol; PREVENT, 
Predicting Risk of cardiovascular disease EVENTS;  SDI, social deprivation index; SDOH, social determinants of health; and UACR, 

urine albumin-to-creatinine ratio.
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Calculate, Personalize, Reclassify (CPR) Framework

Abbreviations: ASCVD indicates atherosclerotic cardiovascular disease; CAC, coronary artery calcium; 
LLT, lipid-lowering therapy; and PREVENT, Predicting Risk of cardiovascular disease EVENTS.

47

Estimate 10-Yr risk with PREVENT-ASCVD (1)

Low risk 
0% - <3%

Borderline risk 
3% - <5%

Discuss risk estimate and therapy options with patient (1)

Intermediate risk 
5%- <10%

Lifestyle Modification 
(1)

High risk 
≥10%

And evaluate risk 
enhancers (2A)

If clinical or patient 
uncertainty, consider 
CAC score and revise 

results  (1) 

Lifestyle Modification 
and potential LLT (2a)

If clinical or patient 
uncertainty, consider 
CAC score and revise 

results  (1)  

Lifestyle Modification and LLT (1)

Calculate &
Classify

Personalize

Reclassify & 
Reassess

Decide & 
Treat
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Risk Enhancers
• History of premature ASCVD in a parent or sibling 

(onset age <55 y for men, <65 y for women) 

• Higher risk ancestry (eg, South Asian, Filipino) 

• High polygenic risk (if measured) 

• Chronic inflammatory diseases (eg, systemic lupus, rheumatoid 
arthritis, advanced psoriasis, inflammatory arthritis) 

• Lp(a) ≥125 nmol/L or ≥50 mg/dL 

• hsCRP ≥2 mg/L on >1 occasion (if measured) 

• TG persistently ≥175 mg/dL (2 mmol/L) (if nonfasting) and ≥150 
mg/dL (1.7 mmol/L) (if fasting) 

• CKM syndrome 

• LDL-C persistently ≥160-189 mg/dL (4.1-4.9 mmol/L), non–HDL-
C≥190-219 mg/dL or apoB ≥120 mg/dL

• Reproductive risk markers (premature menopause, 
preeclampsia, gestational diabetes, gestational hypertension, 
preterm delivery)

COR RECOMMENDATIONS

2a

In adults without ASCVD with a borderline 
10-year ASCVD risk estimate (3% to <5%) 
by the PREVENT-ASCVD equations, 
consideration of risk-enhancers is 
reasonable to personalize risk assessment 
and the potential benefit of initiating LLT 
as an adjunct to lifestyle management to 
reduce ASCVD risk.

2a

In adults without ASCVD with a borderline 
10-year ASCVD risk estimate (3% to <5%) 
by the PREVENT-ASCVD equations, if high-
sensitivity C-reactive protein (hsCRP) is 
measured and is ≥2 mg/L on 2 successive 
occasions with no identifiable underlying 
cause of hsCRP elevation, high-intensity 
statin therapy can be useful to reduce the 
risk of ASCVD events.

Abbreviations: ApoB indicates apolipoprotein B; ASCVD, atherosclerotic cardiovascular disease; HDL-C, high-density-lipoprotein cholesterol; hsCRP, 
high-sensitivity C-reactive protein, LDL-C, low-density lipoprotein cholesterol; LLT, lipid-lowering therapy; and PREVENT, Predicting Risk of CVD 

Events.
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Reproductive Risk Markers 

Adverse Pregnancy Outcomes with a 
Stronger Association with ASCVD Events

• Hypertensive disorders of pregnancy 
(preeclampsia, gestational hypertension)

• Gestational diabetes

• Small for gestational age (birthweight <10th 
percentile)

• Preterm delivery (before 37 weeks of 
gestation)

• Recurrent spontaneous pregnancy loss

Other Reproductive 
Risk Markers

• Early menarche 
(<10 yr old)

• Early menopause 
(<45 yr), especially if 
premature (<40 yr)

• Polycystic ovarian 
syndrome and 
irregular menses

COR RECOMMENDATIONS

2a
In adults without ASCVD, consideration of reproductive risk markers, such as early menopause (<45 years of age) 
and history of adverse pregnancy outcomes is reasonable to personalize ASCVD risk assessment when considering 
the potential benefit of initiating LLT as an adjunct to lifestyle management for primary ASCVD prevention.

Abbreviations: ASCVD indicates atherosclerotic cardiovascular disease; and LLT, lipid-lowering therapy.
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Primary Prevention 30–79 Years Without ASCVD

Abbreviations: ASCVD indicates atherosclerotic cardiovascular disease; LDL-C, low-density lipoprotein cholesterol; and PREVENT-ASCVD, 
Predicting Risk of cardiovascular disease EVENTS–ASCVD equations.

50

Adults with LDL - C 
70 - 189 mg/dL 

Health behavior 
counseling (1)

Calculate 10-yr and 30-yr 
in ages  30-59

ASCVD risk using 
PREVENT-ASCVD (1)

Have benefit-risk 
discussion (1)AND

Low 10-yr Risk 
(<3%)

High 10-yr Risk 
(≥10%)

Intermediate 10-yr 
Risk 

(5%-<10%)

Borderline 10-yr Risk 
(3%-<5%)
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Primary Prevention 30-79 Years Without ASCVD

Low-Intermediate 10-y Risk (<3%-10%)

COR RECOMMENDATIONS

1 Low risk (<3%)+ LDL<160 mg/dL → Health behavior counseling.

2a
Low risk + LDL 160–189 mg/dL or high 30-yr risk → Start moderate statin. Goal: ≥30% 
LDL-C reduction; LDL-C<100 mg/dL and non-HDL-C <130 mg/dL

2a
Borderline risk (3%-<5%) → Moderate statin reasonable. Goal: ≥30% LDL-C reduction; 
LDL-C<100 mg/dL and non-HDL-C <130 mg/dL

1 Intermediate risk (5%-<10%) → Start moderate- to high-intensity statin.

2a Goal: LDL-C<100 mg/dL and non-HDL-C <130 mg/dL

AND

Abbreviations: ASCVD indicates atherosclerotic cardiovascular disease; LDL-C, low-density lipoprotein cholesterol; 
HDL-C, high-density lipoprotein cholesterol; and non-HDL-C, non–high-density lipoprotein cholesterol.
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Primary Prevention 30-79 Years Without ASCVD (continued)

High 10-y Risk (≥10%)

COR RECOMMENDATIONS

1 Start high-intensity statin.

2a
Goal: ≥50% LDL-C reduction; LDL-C<70 mg/dL and non-HDL-C 
<100 mg/dL

2a
If LDL-C and non-HDL-C goals still not achieved, add 
ezetimibe.

2b
If LDL-C and non-HDL-C goals still not achieved, add PCSK9 
mAb or bempedoic acid.

Abbreviations: ASCVD indicates atherosclerotic cardiovascular disease; LDL-C, low-density lipoprotein cholesterol; 
HDL-C, high-density lipoprotein cholesterol; non-HDL-C, non–high-density lipoprotein cholesterol; and PCSK9, proprotein convertase 

subtilisin/kexin type 9.
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Role of Risk Assessment in Heterozygous Familial 
Hypercholesterolemia

General 
Population HeFH Adults

COR RECOMMENDATIONS

2b
In adults with HeFH, FH-specific risk 
scores may be useful in predicting 
short-term ASCVD risk.

3: 
Harm

In adults with HeFH, standard risk 
assessment tools developed for the 
general population should NOT be used 
to calculate 10-year or 30-year ASCVD 
risk.

Abbreviations: ASCVD indicates atherosclerotic cardiovascular disease; CAC, coronary artery calcium; FH, familial hypercholesterolemia; 
 and HeFH, heterozygous familial hypercholesterolemia.
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Severe Hypercholesterolemia

What is severe 
hypercholesterolemia?

• LDL-C ≥190 mg/dL (or non-HDL-C >220, 
apoB ≥140)

• Very high lifetime ASCVD risk even 
without other risk factors

• Often due to long-term LDL exposure 
(cumulative LDL burden)

Always exclude secondary causes first: 
ketogenic/high saturated fat diet, hypothyroidism, 
CKD, nephrotic syndrome, steroids, etc.

COR RECOMMENDATIONS

1 Exclude secondary causes.

1 Start maximally tolerated statin.

1
If no ASCVD/FH → add therapy to reach 
LDL<100.

1 If FH and CAC → intensify therapy to LDL<70.

1 If ASCVD → intensify to LDL<55.

2a Inclisiran reasonable if LDL≥100 on therapy.

Abbreviations: ApoB indicates apolipoprotein B; ASCVD, atherosclerotic cardiovascular disease; CKD, chronic kidney disease; FH, familial 
hypercholesterolemia; LDL-C, low-density lipoprotein cholesterol; and non-HDL-C, non–high-density lipoprotein cholesterol.
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Diabetes without ASCVD

• Most adults 40–75 years with 
diabetes = intermediate or high 
ASCVD risk

• First events in diabetes carry 
higher morbidity and mortality

Primary LDL Treatment Strategy

• Moderate-intensity statin indicated for ages 40–75 
yrs
– Goal: ≥30–49% LDL mg/dL reduction, LDL 

<100 mg/dL

• High-intensity statin reasonable if multiple ASCVD 
risk factors
– Goal: ≥50% LDL reduction, LDL <70 mg/dL

COR RECOMMENDATIONS

1
Age 40–75 years → moderate statin 
(LDL<100 mg/dL).

1
Statin-intolerant: 
ezetimibe/PCSK9/bempedoic.

2a
Multiple risk factors → high-intensity statin 
(LDL<70 mg/dL).

2b
TG 150–499 mg/dL→ consider icosapent
ethyl.

2b
10-year risk ≥10% → consider 
ezetimibe/PCSK9.

2b Age >75 years→ moderate statin reasonable.

2b
Age 20–39 years with long-duration diabetes 
→ consider statin.

Abbreviations: ASCVD indicates atherosclerotic cardiovascular disease; LDL, and low-density lipoprotein cholesterol.
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Criteria for Defining “At Very High Risk” 
in ASCVD Patients

At Very High Risk

≥ 2 Major ASCVD Events

OR

1 Major ASCVD Event
+

≥2 High Risk Conditions

Major ASCVD Events

• Consider drug-drug interactions between lipid-lowering 
therapies and antiretroviral therapies.

High Risk Conditions

• Age ≥65

• Coronary bypass or 
percutaneous intervention

• Current smoker

• Diabetes

• Hx of congestive heart 
failure

• Hypertension

• LDL-C ≥ 100mg/dL despite 
maximally tolerated statin + 
ezetimibe

Abbreviations:  ASCVD indicates atherosclerotic cardiovascular disease; and LDL-C, low-density lipoprotein cholesterol.
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Secondary Prevention of ASCVD in 
Adults not at Very High Risk

Clinical ASCVD in adults 
not at very high risk:

COR RECOMMENDATIONS

1

High-intensity statin therapy should be initiated to achieve 
≥50% reduction in LDL-C and a goal of LDL-C <70 mg/dL and 
non-HDL-C <100 mg/dL to reduce the risk of recurrent 
ASCVD events.

2a

For those on on maximally tolerated statin therapy, it is 
reasonable to add ezetimibe, a PCSK9 mAb, or bempedoic 
acid* to achieve a goal of LDL-C <70 mg/dL and non-HDL-C 
<100 mg/dL to reduce the risk of ASCVD events.

2a

For those on on maximally tolerated statin therapy, it is 
reasonable to add ezetimibe, a PCSK9 mAb, or bempedoic 
acid to achieve a goal LDL-C <55 mg/dL and non-HDL-C <85 
mg/dL and to reduce the risk of ASCVD events.
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Secondary Prevention of ASCVD in 
Adults at Very High Risk

Clinical ASCVD in adults at very high risk:

COR RECOMMENDATIONS

1
High-intensity statin therapy should be initiated to achieve ≥50% lowering in 
LDL-C and a goal LDL-C <55 mg/dL and non-HDL-C <85 mg/dL and to reduce the 
risk of ASCVD events.

1
For those on maximally tolerated statin therapy, ezetimibe and/or a PCSK9 mAb 
should be added to achieve a goal of LDL-C <55 mg/dL and non-HDL-C <85 
mg/dL to reduce risk of ASCVD events.

2a
For those on maximally tolerated statin, it is reasonable to add bempedoic acid 
to a statin, with or without ezetimibe and/or PCSK9 mAb, to reach an LDL-C goal 
<55 mg/dL and non-HDL-C <85 mg/dL to reduce the risk of ASCVD events.

2a

For those on maximally tolerated statin therapy with or without ezetimibe, it is 
reasonable to add inclisiran in those unable to tolerate or obtain evolocumab or 
alirocumab or have a strong preference for less frequent dosing to achieve an 
LDL-C goal <55 mg/dL and non-HDL-C <85 mg/dL.
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Subclinical Coronary Atherosclerosis

*Percentiles for age, sex, and race.  **Optional
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Subclinical Coronary Atherosclerosis

CAC = 1-99 AU and 
<75 percentile*

Consider starting 
moderate-intensity 

statin. 

Goal:
≥30-49% LDL-C reduction
LDL-C < 100 mg/dL 
non-HDL-C <130 mg/dL
(Class 2a)

CAC ≥100-299 AU or
 ≥75 percentile*

Start LDL-C lowering 
therapy.

Goal:
≥50% LDL-C reduction
LDL-C < 70 mg/dL 
non-HDL-C <100 mg/dL.
(Class 1)

Severe: 
CAC ≥300-999 AU 

Start LDL-C lowering 
therapy.

Goal:
≥50% LDL-C reduction
LDL-C < 70 mg/dL 
non-HDL-C <100 mg/dL
(Class 1)

Extensive:
CAC ≥1000 AU 

Start LDL-C lowering 
therapy.

Goal:
≥50% LDL-C reduction
LDL-C < 55 mg/dL 
non-HDL-C <85 mg/dL.
(Class 1)

Incidental CAC:
Mild

Start LDL-C lowering 
therapy.

Goal:
≥50% LDL-C reduction
LDL-C < 55 mg/dL 
non-HDL-C <85 mg/dL
(Class 1)

Incidental CAC:
Moderate - Severe

Start LDL-C lowering 
therapy.

Goal:
≥50% LDL-C reduction
LDL-C < 55 mg/dL 
non-HDL-C <85 mg/dL
(Class 1)

Consider ApoB goal 
<55 mg/dL (Class 2a)

Consider starting 
moderate intensity 

statin.

Goal:
≥30 LDL-C reduction
LDL-C < 100 mg/dL 
non-HDL-C <130 mg/dL
(Class 2a)

Consider starting 
moderate-high 
intensity statin. 

Goal:
≥50% LDL-C reduction
LDL-C < 70 mg/dL 
non-HDL-C <100 mg/dL
(Class 2a)

Consider ApoB goal 
<70 mg/dL (Class 2a)

Goal: LDL-C<55, non-HDL 
< 85 mg/dL (Class 2a)**

Consider ApoB goal 
<55 mg/dL (Class 2a)

Abbreviations: ApoB indicates apolipoprotein B; LDL-C, low-density lipoprotein cholesterol; and HDL-C, high-density lipoprotein cholesterol.
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Children, Adolescents, and Young Adults

COR RECOMMENDATIONS

1
In young adults (age 19-39), dietary, physical activity, and weight 
optimization recommendations should be provided to reduce 
cumulative atherogenic lipid exposure and lifetime ASCVD risk.

1
In children and adolescents with lipid abnormalities, lifestyle 
management is recommended to improve LDL-C, triglyceride, and 
non-HDL-C.

1

In children and adolescents ≥8 years of age with an LDL-C level 
persistently ≥160 mg/dL (4.1 mmol/L) and a presentation consistent 
with FH who do not respond sufficiently after 3 to 6 months of 
lifestyle management, initiation of statin and other LLT as necessary is 
recommended to lower LDL-C.

2a
In children and adolescents with a clinical presentation consistent 
with FH, genetic testing for FH-causing genetic variants can be useful 
to guide diagnosis, cascade testing, and treatment.

Abbreviations: ASCVD indicates atherosclerotic cardiovascular disease; FH, familial hypercholesterolemia; and LDL-C, low-density lipoprotein cholesterol.
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Recommendations for Older Adults

COR RECOMMENDATIONS

1

In older adults, the benefit-risk discussion should include patient 
priorities, functional status, multimorbidity, frailty, polypharmacy, and 
life expectancy, and should not be based solely on chronological age 
when considering the decision to discontinue LLT.

2a

In adults aged >75 years with an estimated life expectancy of at least 
2.5 years, it may be reasonable to initiate moderate-intensity statin 
therapy after a clinician–patient discussion of potential benefits and 
risks to reduce ASCVD risk.

2a
In patients with a life expectancy of <1 year, it may be reasonable to 
discontinue LDL-lowering therapy to avoid unnecessary medication 
use or adverse medication effects.

2b

In adults aged >75 years with an estimated life expectancy of at least 
2.5 years, and for whom the decision regarding LLT is uncertain, it 
may be reasonable to measure CAC to reclassify those with minimal 
(1-10) or no CAC to avoid LLT.

Abbreviations: ASCVD indicates atherosclerotic cardiovascular disease; CAC, coronary artery calcification; LDL, low-density lipoprotein; and LLT, lipid-
lowering therapy.
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Adults with Heart Failure 

Adults with HFrEF

COR RECOMMENDATIONS

3: 
No 

Benefit

In adults with heart failure with reduced 
ejection fraction (HFrEF) who do not have 
clinical ASCVD or another indication for LLT, 
initiation of LLT is not recommended to reduce 
clinical events or mortality. 

Abbreviations: ASCVD indicates atherosclerotic cardiovascular disease; LTT,  lipid-lowering therapy; and HFrEF, heart failure with reduced ejection fraction.
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Adults with Chronic Kidney Disease

Adults with CKD

COR RECOMMENDATIONS

1

In adults 40 to 75 years of age with CKD Stage 3 or higher and an 
LDL-C of 70-189 mg/dL (1.8-4.9 mmol/L), moderate-intensity 
statin therapy (± ezetimibe) is recommended to reduce ASCVD 
risk.

1

In adults with CKD Stage 3 or higher and clinical ASCVD, LLT with 
high-intensity statin therapy (± ezetimibe) and/or a PCSK9 mAb, 
is recommended to achieve ≥50% reduction in LDL-C levels and a 
goal of LDL-C <55 mg/dL (1.4 mmol/L) and non-HDL-C <85 mg/dL 
(2.2 mmol/L) to reduce ASCVD risk.

2b

In adults with CKD who require maintenance hemodialysis, it 
may be reasonable to continue statin therapy to reduce the risk 
of ASCVD events. Treatment decisions should be individualized, 
considering expected survival, other comorbidities, and severity 
of ASCVD.

Abbreviations: ASCVD indicates atherosclerotic cardiovascular disease; CKD, chronic kidney disease; HDL-C, high-density lipoprotein 
cholesterol; HFrEF, heart failure with reduced ejection fraction; LDL-C, low-density lipoprotein cholesterol; LTT, lipid-lowering therapy; and 

PCSK9, proprotein convertase subtilisin/kexin type 9.
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Adults with Cancer or a History of Cancer

Adults with Cancer or a History of Cancer

COR RECOMMENDATIONS

1

Adult cancer survivors with life expectancy of at least 2 years 
who otherwise qualify for LLT should be treated similarly to 
people without history of cancer to reduce the risk of ASCVD 
events.

1

In adults with active cancer currently on statin therapy, 
treatment should be continued to reduce ASCVD risk unless 
there is concern for a specific drug interaction or life 
expectancy is <1 year.

2b
In adults with active cancer, initiation of statin therapy may 
be considered to prevent anthracycline-induced 
cardiotoxicity.

Abbreviations: ASCVD indicates atherosclerotic cardiovascular disease; and LLT, lipid-lowering therapy.
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Approach to Patients with Elevated Lp(a)

Abbreviations: ASCVD indicates atherosclerotic cardiovascular disease; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density 
lipoprotein-cholesterol; Lp(a), lipoprotein(a); mAb, monoclonal antibody; and PCSK9, Proprotein Convertase Subtilisin/Kexin type 9.
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Elevated Lp(a) (≥125 nmol/L or ≥50 mg/dL)

All Individuals Clinical ASCVD

Optimal early control of 
modifiable cardiovascular risk 

factors

Achieve LDL-C and non-HDL-C 
goals on maximally tolerated 

statin therapy

Add PCSK9 mAb

NOT AT GOAL?
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THE LATEST RESEARCH ON THERAPY 2026
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EZ-PAVE STUDY RESULTS
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VESALIUS-CV IN DIABETICS

68



Blumenthal, R.S., Morris, P.B., et al. 2026 ACC/AHA Guideline on the Management of Dyslipidemia. Circulation.

VESALIUS-CV IN DIABETICS: RESULTS
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