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HDL-C AND CARDIOVASCULAR RISK

• Cardiovascular risk is inversely related to HDL-C levels.

• The higher the HDL-C the lower the cardiovascular risk.



FRAMINGHAM STUDY

American Journal of Medicine, May 1977; vol 62, 707-714



JACC 2016;68;2073-83



CANHEART STUDY

JACC 2016;68;2073-83



HDL AND ALL CAUSE MORTALITY

Clin J Am Soc Nephrol 11: 1784–1793, 2016

541,682 deaths



HIGH HDL-C AND MORTALITY

Arterioscler Thromb Vasc Biol. 2021;41:128–140. DOI: 10.1161/ATVBAHA.120.314050



HDL-C VS HDL-P

JACC 2012 Aug 7;(6):508-16



HDL PARTICLE NUMBER

VA-HIT TRIAL: HDL-P 
increase by 1 SD 

decreased CVD 29% 
over 5 years with no 

effect from HDL-C

MRFIT: Higher HDL-P 
reduced CHD death 

50% but no effect from 
HDL-C.

EPIC-NORFOLK :HDL-P 
in top quartile 

decreased CAD events 
by 50%.

HPS: HDL-P was a 
stronger risk factor for 
CV events than HDL-C 

or apo-AI.

MESA: after multi-
variate analysis only 

HDL-P correlated with 
CV events and HDL-C 
was not significant.

JUPITOR: HDL-P was 
significant predictor of 

CV events in statin 
treated group and HDL 

was not

Circulation113,1556–1563

Circulation 125, 2469–2478 Ann. Intern. Med. 150, 84–93
J. Am. Coll. Cardiol. 60, 508–516

Circulation 128, 1189–1197
. Atherosclerosis195,122–128.





HDL-C/HDL-P RATIO

JACC vol 65, no 4, 2015;355-63



TOTAL CHOLESTEROL/HDL-C RATIO

• Total cholesterol/HDL-C ratio is regarded as the best overall 
measure of lipid risk and is incorporated in all the major 
cardiovascular risk calculators.



COMPARISON OF RATIOS

Journal of Internal Medicine 2006: 259: 247-258





VAHIT STUDY

Circulation. 2006;113:1556-1563
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Circulation. 2006;113:1556-1563



Circulation. 2006;113:1556-1563



LOWER LDL-C IS ALWAYS BETTER

• The patient with the lower LDL-C is always at lower risk.





EPIC-NORFOLK STUDY

• Non-HDL-C was the best predictor of future CHD over the 11 yr 

follow-up with HR 2.39

• Non-HDL-C HR  2.39

• LDL-C HR  1.22

• TG HR  1.14    (Mean TG 159)

• TC/HDL HR  1.19     (mean HDL 45)

J Am Coll Cardiol 2010;55:35–41



EPIC-NORFOLK STUDY

J Am Coll Cardiol 2010;55:35–41

LDL-C < 150.6
Non-HDL > 177.6

TG = 159



FRAMINGHAM OFFSPRING

Journal of Clinical Lipidology; vol 1, no 6, Dec 2007



GOAL LDL-C FOR ACS PATIENTS IS LESS THAN 70 
MG/DL

• Do all post-ACS patients benefit equally to having an LDL-C 
under 70 mg/dl?





IMPROVE-IT TRIAL AND BIOMARKERS

JACC VOL. 74, NO. 8, 2019 Qamar et al. AUGUST 27, 2019:1057 – 68



IMPROVE-IT AND BIOMARKERS

JACC VOL. 74, NO. 8, 2019 Qamar et al. AUGUST 27, 2019:1057 – 68





TIMI SECONDARY RISK SCORE

Bohula, E.A. et al. J Am Coll Cardiol. 2017;69(8):911–21

ARR=6.3%
NNT=16

ARR= 2.2%
NNT=45



PCSK9 INHIBITORS AND BENEFIT

• Do all patients on PCSK9 inhibitors post-MI benefit?



CLINICAL BENEFIT OF PCSK9 INHIBITORS BY SEVERITY AND 
EXTENT OF CAD

Circulation. 2018;138:756–766. DOI: 10.1161/CIRCULATIONAHA.118.034309



LDL RISK AND CRP RISK IN THE FOURIER TRIAL



10 YEAR CARDIOVASCULAR RISK AND LDL-C

• Most major lipid guidelines recommend calculating 10 year 
cardiovascular risk and assessing LDL-C levels to direct intensity 
of lipid lowering therapy. 

• Does this approach identify and appropriately treat those 
patients who benefit the most from aggressive treatment?



CAD Severity on Cardiac CTA

Identifies Patients With Most Benefit of Treating LDL-Cholesterol to
ACC/AHA and ESC/EAS Targets

20,241 symptomatic patients undergoing diagnostic CTA from the Western Denmark Heart Registry

J Am Coll Cardiol Img 2020;13:1961–72



J Am Coll Cardiol Img 2020;13:1961–72

LDL 55 mg/dl
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LONGTERM BENEFIT

LDL-C 193 LDL-C 115 LDL-C 77

European Heart Journal (2017)  38,2459-2472





JACC 2015:65, 1064-74



POLYGENE RISK SCORE AND BENEFIT OF 
CHOLESTEROL LOWERING

• Cardiovascular risk may vary by  30-60% dependent on genetic 
risk factors that are not reflected in traditional clinical risk 
factors.

• Analysis of polygenetic risk score in JUPITER, ASCOT, CARE, and 
PROVE-IT trials revealed 71% greater benefit of cholesterol 
lowering in subjects with high polygene score vs low polygene 
risk score.

Lancet 2015 June 6: 385(9984): 2264-2271



Lancet 2015 June 6: 385(9984): 2264-2271



Lancet 2015 June 6: 385(9984): 2264-2271



POLYGENE RISK SCORE AND AGE FOR CORONARY 
CALCIUM SCREENING

AGE RECOMMENDED FOR CAC SCORE MEN

PRS 2 1 AVE -1 -2

AGE 37 40 42.9 46 49

AGE RECOMMENDED FOR CAC SCORE WOMEN

PRS 2 1 AVE -1 -2

AGE 49 52 55 58 61

JCCT 13(2019) P203-210



SUMMARY

• HDL-C
• HDL-P
• TC/HDL RATIO
• LDL-P/HDL-P RATIO
• LDL-C lower is not always better
• All patients benefit from LDL-C < 70 mg/dl
• PCSK9 inhibitors benefit is predicted by LDL-C alone
• Cardiovascular risk is missed by calculators vs CTA
• Calcium score of zero is zero risk
• Low risk may be high risk if polygene risk is high  


