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Figure 1. U-shaped association of HDL-cholesterol with all-cause and ASCVD mortality. Reproduced with permission from Liu et al. Association
Between High-Density Lipoprotein Cholesterol Levels and Adverse Cardiovascular Outcomes in High-risk Populations. JAMA Cardiol.
2022;7(7):672-680 (16).
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Figure 2. Schematic of high-density lipoprotein.
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Table 4. Collection of cohort studies assessing the association of very high HDL-C with all-cause and cardiovascular disease mortality
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Study (author, journal, and
year)

Country

Follow-up Study

duration

population

Outcomes

Summary

Studies in cohorts including individuals without cardiovascular disease (primary prevention)

Wilkins et al, Journal of the United

American Heart Association,  States
2014 (87)

Hirata et al, Journal of Japan
Atherosclerosis and
Thrombosis, 2016 (88)

Ko et al, Journal of the Canada

American College of
Cardiology, 2016 (89)

Madsen et al, European Heart Denmark
Journal, 2017 (90)

Hirata et al, Journal of Clinical Japan
Lipidology, 2018 (91)

Mazidi et al, International United
Journal of Cardiology, 2019 States
(92)

Oh et al, Atherosclerosis, 2019 South Korea
(93)

Kobayashi et al, Japan

Atherosclerosis, 2019 (94)

Liu et al, American Journal of United
Cardiology, 2021 (16) Kingdom

Trimarco et al, Hypertension, Italy
2022 (81)

139624 24440

person-years

for men
167622

person-years

for women
Mean 18 y 7019
Mean 49y 631762
Median 6.0y 116 508
Mean 12.0y 43407
— 25541
Median 3.5y 365457
Median 4.8y 83100
Median 9 y 415416
Mean 2.1y 11987

All-cause mortality: 5746
(23.5%)

All-cause mortality: 1598
(22.8%)

Cardiovascular mortality: 450
(6.4%)

All-cause mortality: 17 952
(2.8%)

Cardiovascular mortality: 4658
(0.7%)

Cancer mortality: 6850 (1.1%)

Other mortality: 6444 (1%)

All-cause mortality: 10 678
(9.2%)

Cardiovascular mortality: 2777
(2.4%)

Cancer mortality: 2968 (2.5%)

Other mortality: 2585 (2.2%)

All-cause mortality: 4995
(11.5%)

Cardiovascular mortality: 1208
(2.8%)

CHD mortality: 289 (0.7%)

All-cause mortality: 9350
(2.6%)

Cardiovascular mortality: 1585
(0.4%)

Cancer mortality: 3750 (1%)

All-cause mortality: 382 (0.5%)
Cardiovascular events: 2023

(2.4%)

All-cause mortality: 15 320
(4%)

Cardiovascular mortality: 3881
(0.9%)

Cardiovascular disease events:
245 (2%)

Very high HDL-C was associated
with a higher risk of all-cause
mortality only among men

Very high HDL-C was not
associated with a higher risk of
all-cause or cause specific
mortality

Very high HDL-C was associated
with a higher risk of all-cause
and cause specific mortality,
which was more pronounced
in men. However, a majority
of deaths were not due to
cardiovascular disease

Very high HDL-C was associated
with a higher risk of all-cause
and cardiovascular mortality
in both men and women.
However, very high HDL-C
was not associated with
cardiovascular disease events
such as ML, IHD, and ischemic
stroke

Very high HDL-C was associated
with a higher risk of
cardiovascular disease events,
CHD events, and stroke
mortality, but not
cardiovascular and all-cause
mortality

Very high HDL-C was associated
with a higher risk of CHD and
cancer mortality

A trend toward increased risk in
all-cause mortality with very
high HDL-C was noted only
among men. No such trend
was noted between
cause-specific mortality and
very high HDL-C in either men
or women

Very high HDL-C was not
associated with a higher risk of
all-cause mortality or
cardiovascular disease events

Very high HDL-C was associated
with a higher risk of all-cause
and cardiovascular mortality
only among men

Very high HDL-C was associated
with cardiovascular disease
events only among men with
hypertension
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Study (author, journal, and Country Follow-up Study Outcomes Summary
year) duration population

Studies in cohorts including individuals both with and without established cardiovascular disease (primary and secondary prevention)

Bowe et al, Clinical Journal of United Median 9.1y 1764986 All-cause mortality: 541 682 Very high HDL-C was associated
the American Society of States (30.7%) with a higher risk of all-cause
Nephrology, 2016 (82) mortality

Hamer et al, Arteriosclerosis,  United 326016 37059 All-cause mortality: 2250 Very high HDL-C was associated
Thrombosis, and Vascular Kingdom person-years (6.0%) with a higher risk of all-cause
Biology, 2018 (83) Cardiovascular mortality: 649 mortality but not

(1.8%) cardiovascular mortality

Li et al, Journal of Clinical United Median 5.9y 7766 All-cause mortality: 1921 Very high HDL-C was associated
Endocrinology and States (24.7%) with a higher risk of all-cause
Metabolism, 2019 (84) Cardiovascular mortality: 665 mortality

(8.6%)

Noncardiovascular mortality:
1256 (16.2%)
Li et al, Scientific Reports, 2019 China Mean 8.8 y 100070 All-cause mortality: 7362 Very high HDL-C was associated
(85) (7.4%) with a higher risk of all-cause
only among individuals under
65 years of age, particularly

among men

Studies in cohorts including individuals with established cardiovascular disease (secondary prevention)

Liu et al, Journal of the United United United United Kingdom Very high HDL-C was associated
American Medical Kingdom Kingdom: Kingdom: with a higher risk of all-cause
Association Cardiology, and median 8.9y 14 478; and cardiovascular mortality,
2022 (17) United United States: United All-cause mortality: 1795 particularly among men in the

States median 6.7 y States: 5467 (12.4%) United Kingdom. A similar
Cardiovascular mortality: 1137 agsociation of very high
(7.9%) HDL-C and mortality without

United States

All-cause mortality: 1471
(26.9%)

Cardiovascular mortality: 757
(13.8%)

gender differences was noted
in the United States

Abbreviations: CHD, coronary heart disease; HDL-C, high-density lipoprotein cholesterol; IHD, ischemic heart disease; MI, myocardial infarction.
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