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Table I Criteria for causality: low-density lipoprotein (LDL) and atherosclerotic cardiovascular disease (ASCVD)

Criterion (modified
from reference®)

Evidence

Summary of the evidence (references)

1. Plausibility

2. Strength
3. Biological gradient

4. Temporal sequence

5. Specificity

6. Consistency

7. Coherence

8. Reduction in risk with

intervention

1

1

1

LDL and other apolipoprotein (apo) B-containing lipoproteins (very low-density lipoprotein their remnants,
intermediate-density lipoprotein and lipoprotein(a)) are directly implicated in the initiation and progression
of ASCVD; experimentally induced elevations in plasma LDL and other apoB-containing lipoproteins lead to
atherosclerosis in all mammalian species studied. > "2

Monogenic and polygenic-mediated lifelong elevations in LDL lead to markedly higher lifetime risk 1320277314043

Monogenic lipid disorders, prospective cohort studies, Mendelian randomization studies, and randomized inter-
vention trials uniformly demonstrate a dose-dependent, log-linear association between the absolute magni-
tude of exposure to LDL and risk of ASCVD'322:27-3638-4042-47

Monogenic lipid disorders and Mendelian randomization studies demonstrate that exposure to elevated LDL
precedes the onset of ASCVD'3-2027-31:4043

Mendelian randomization studies and randomized intervention trials both provide unconfounded randomized
evidence that LDL is associated with ASCVD independent of other risk factors®®31-33:4043

Over 200 studies involving more than 2 million participants with over 20 million person-years of follow-up and
more than 150 000 cardiovascular events consistently demonstrate a dose-dependent, log-linear association
between the absolute magnitude of exposure to LDL and risk of ASCVD'3-2227-36.38-4042-47

Monogenic lipid disorders, prospective cohort studies, Mendelian randomization studies, and randomized inter-
vention trials all show a dose-dependent, log-linear association between the absolute magnitude of exposure
0 LDL and risk of ASCYD15-18:2122.28.30-32.353643.44.47

More than 30 randomized trials involving over 200 000 participants and 30 000 ASCVD events evaluating thera-
pies specifically designed to lower LDL (including statins, ezetimibe, and PCSK9 inhibitors) consistently dem-
onstrate that reducing LDL cholesterol (LDL-C) reduces the risk of ASCVD events proportional to the

absolute reduction in LDL-C>273%3839.42.45-47
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Events (% per annum)

Statin or more  Control or
intensive less intensive

RR (CI) per 1 mmol/L
reduction in LDL cholesterol

No known history of vascular diseaset

Men 1313 (1:5%) 1756 (2:1%)
Women 593 (1:3%) 669 (1-4%)
Subtotal 1906 (1-4%) 2425 (1-8%)

Adjusted heterogeneity test™ x2=5-31 (p=0-02)

History of vascular disease

Men 7630 (4-5%) 9223 (5-6%)
Women 1748 (4-0%) 2025 (47%)
Subtotal 9378 (4-4%) 11248 (5-4%)
Adjusted heterogeneity test* x=0.62 (p=0-43)

Overall

Men 8943(3-5%) 10979 (4-4%)
Women 2341 (2:6%) 2694 (3:0%)
Total 11284 (3:3%) 13673 (4-0%)

Adjusted heterogeneity test* y°=0-95 (p=0-33)

2 99%C  <>95%Cl

- 0-72 (0-66-0-80)
e 085 (0-72-1-00)
<D 0-75 (0-71-0-80)

] 079 (0-76-0-82)
- 0-84(0-77-0-91)
¢ 079 (0-77-0-82)

. 078 (0-75-0-81)
- 0-84 (0-78-0-91)
¢ 079 (0-77-0-81)
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Bénéfices cardiovasculaires a 5 ans de

Estimated Proportion With Coronary Heart
Disease Death or Myocardial Infarction Over 5y

baisser le LDL -cholestérol

30+

Primary prevention trials (n=8)
@ Control group 26
25+ | olntervention group

Secondary prevention trials (n=16)
Control group
204 Clntervention group

34

26

Achieved LDL-C Level, mmol/L
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Man Woman
Relative risk =0.76 Relative risk =0.59

Fig 1 Reduction in absolute risk of major coronary event in next 10 years from taking statins for a hypothetical high risk
man and low risk woman
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