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WHY DO WE CLOG ARTERIES?
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THE RISE OF CHD

Deaths from Meart Discase, ULS. I
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Framingham Study The term “Risk Factor” is Framingham Offspring Third Generation Study
Begins introduced Study begins begins
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Established Risk Factors for Coronary
Artery Disease ldentified by the Framingham
Heart Study

= Nonmodifiable
Modifiable Risk Factors Risk Factors

Hyperlipidemia Age
Smoking Sex

w—— . Family and/or personal
Hypertension . history of coronary heart

. disease
Physical inactivity :

Overweight/obesity

Diet high in carbohydrate
and fat

— SOURCE: O'DONNELL CJ, ELOSUAR. CARDIOVASCULAR RISK FACTORS. INSIGHTS FROM THE
FRAMINGHAM HEART STUDY. REVESPCARDIOL. 2008;61(3):299-310
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risk factors | smokng factors
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Framingham Heart Study: Relative
Risk of CHD for Multiple Risk Factors

14 _—
12 Multiple Risk

Factors
10

Single Risk Factors

BMI >27 Smoking TC *»220 DM Smoking Smoking Smoking Smoking
« BMI>27 « BMI>27 « BMI »27 + BMI »27

+ TC >220 + TC >220 + TC >220

+DM DM+ HTH

M = body mass index, TC = total cholesterol, DM = diabetes malitus, HTN = hypertension
Witson PW et al. Circulsison 19938, 97:1837-1847.




CAN WE TURN OFF THE FAUCET?
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CHOLESTEROL: A RISK FACTOR

CENTRAL ILLUSTRATION: Cardiovascular Disease Prevention and Health
Promotion

. 3 _
SECONDARY AND TERTIARY PREVENTION l‘ |

Risk Factors
Dyslipidemia
PRIMARY PREVENTION Hypertension

Diabetes
Metabolic Syndrome

PRIMORDIAL Fetal and Infant Health Body Weight

PREVENTION - Smoking Environmental Pollution
Physical Activity Diet

Hong, K.N. et al. J Am Coll Cardiol. 2017;70(17):2171-85.
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Effect of Long-Term Exposure to Lower
Low-Density Lipoprotein Cholesterol Beginning

Early in Life on the Risk of Coronary Heart
Disease: A Mendelian Randomization Analysis



https://www.sciencedirect.com/science/article/pii/S0735109712047730?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0735109712047730?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0735109712047730?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0735109712047730?via%3Dihub#!

ALLELES THAT LOWER LDL CHOLESTEROL LIFELONG

Sample Effect Size (95% CI)
SNP Size (N) mmeol/L mg/dl

rs599839 I+ 108,332 -0.16 -6.00
{-0.17, -0.15) (+6.37, -5.64)

rs646776 =115 120,309 -0.15 -5.71
{-0.16, -0.14) (-6.07, -5.34)

rs11206510 4% 18 70,710 -0.08 -2.93
{-0.09, -0.08) (-3.47,-2.29)

rs11591147 ® 131152824 149,372 -0.43 -16.68
{(-0.46,-041) (-17.66, -15.71)

rs6511720 P13 137,818 -0.19 -7.50
{(-0.21,-0.18)  (-7.98,-7.03)

rs2228671 8151718252 61,865 -0.15 -5.70
{-0.16, -0,13) (+6.30, -511)

rs12916 51383 130114 007 -2.63
{(-0.08, -0.08) (-2.95, -2.32)

rs4299376 A 8M 116,828 -0.07 -2.86
{-0.08, -0.08) (-322,-2.51)

APOE rs4420638 515141827 126,788 -0.18 -7.10
(-0.20,-0.17)  (-7.56, -6.65)

(I-squared = 99.7%, p < 0.001)
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SNP

rs599839

rs646776

rs11206510

rs11591147

rs6511720

rs2228671

rs12916

rs4299376

rs4420638

Lower LDL for Life

Unadjusted

_.._

(I-squared = 91.8%, p < 0.001)

OR (95% CI)

0.88 (0.86-0.90)

0.88 (0.86-0.91)

0.94 (0.92-0.96)

0.72 (0.62-0.84)

0.87 (0.83-0.92)

0.89 (0.86-0.93)

0.94 (0.90-0.98)

0.94 (0.92-0.96)

0.86 (0.83-0.89)

Per 0.25 mmol/L (9.7 mg/dl) lower LDL-C
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(I-squared = 0.0%, p = 0.998)

OR (95% Cl)

0.82 (0.79-0.85)

0.81 (0.77-0.86)

0.81 (0.76-0.86)

0.83 (0.76-0.91)

0.84 (0.78-0.90)

0.83 (0.77-0.89)

0.80 (0.69-0.93)

0.81 (0.74-0.88)

0.81 (0.77-0.86)
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LOWER LDL VS CHD RISK

rs11591147

rs4420638

Lo rs6511720

rs2228671
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LDL LOWERING: GENETICS vs STATINS

Lower LDL-C

1.0 mmol/L
(38.7 mgidl)

0.5 mmol/L
(19.3 mg/dl)

0.25 mmol/L
(9.7 mg/adl)

0.125 mmol/L
(4.8 mg/dl)

Meta-Analysis

Genetic Studies
Statin Trials

Genetic Studies
Statin Trials

Genetic Studies
Statin Trials

Genetic Studies
Statin Trials

312,321
169,138

312,321
169,138

312,321
169,138

312,321
169,138

OR (95% CI)

0.46 (0.41-0.51)
0.76 (0.74-0.78)

0.67 (0.64-0,72)
0.87 (0.86-0.88)

0.82 (0.80-0.85)
0.93 (0.93-0.94)

0.91 (0.89-0.92)
0.96 (0.96-0.97)

p (difference)

8.4x10M

B8.4x1019

8.4x10-1
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LDL LOWERING: GENETICS vs STATIN TRIALS

Genetically lower LDL-C B PCSK9 46L
rs11591147

NPC1L1 LDL-C score
HMGCR LDL-C scor

Pharmacologically lower LDL-C

LDLR
rs2228671 M LDLR

rs6511720

ABCG5/8 PCSK9 Combined
rs4299376 1511206510 NPCIL1 & HMGCR LDL-C score
HMGCR % ALLHAT-LLT [
512916
PCSK :

HMGCR LDL-C score IMPROVE-IT

152479409~ |;
NPCILT NPC1L1 LDL-C score SEARCH

rs217386.--
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LDL is causal of atherosclerosis

Evidence from meta-analyses of Mendelian randomization studies,
prospective cohort studies, and randomized controlled trials unequivocally
establishes that LDL causes ASCVD.

80% +

Mendelian randomizationstudies

Median follow-up: 52 years
N=194 427

. 0 T -

Prospective cohortstudies

Median follow-up: 12 years
N=403,501
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Randomized controlled trials

Median follow-up: 5 years
N=196,552

10 1.2 14 16

Magnitude of exposure to lower LDL-C (mmol/L)



European Treatment goals for LDL-C across categories of total
LDL-C goal + > 50% cardiovascular disease risk*
reduction from baseline

116 mg/dL
(3.0 mmol/L)

| “Young patients (TIDM <35 years; T2DM <50 years without other RF

-SCORE >5% and <10%

-Markedly elevated RF (TC>310 (8 mmol/L) or LDL-C >190 (mmol/L)
-BP > 180/110

-FH without other major risk factors

~ ~Moderate CKD (eGFR 30-59 mL/min)
-DM >10 years or additional RF, w/o target organ damage

-SCORE >10%
-ASCVD (clinical/imaging)
- -FH with ASCVD or with another major RF
, -Severe CKD (eGFR <30mL/min)
- -DM & target organ damage

5y o Eﬁnt within 2 years
Low Moderate High Very High High with DM CV RISK

*Adapted from slideset available on www.escardio org/guidelings which is from 2019 ESC/EAS Guidefines for the management of dyslipidaemias: lipid modification to reduce cardiovascular risk
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