
CANHEART “big data” cohort to examine the rela-
tionship of HDL-C levels and cause-specific mortality
in more than 630,000 individuals without previous
CV conditions. This afforded a unique opportunity
to extend previous knowledge by evaluating the
entire spectrum of HDL-C levels in an unselected
population. We found that lower HDL-C levels were
associated with a progressively higher proportion of
individuals who were socioeconomically disadvan-
taged and had less healthy lifestyle behaviors, more
cardiac risk factors, and a greater burden of medical
comorbidities. Even adjusting for a comprehensive
list of potential confounding factors, we found that
the relationship between HDL-C levels and outcomes
were not linear. Instead, we found lower HDL-C levels
had increased hazard of both CV and non-CV mor-
tality, and individuals who had very high HDL-C
levels also demonstrated increased hazard of
non-CV mortality. This suggested that HDL-C level is
a marker of poor general health and may not be an
independent modifiable risk factor specifically for CV
disease.

Recent studies have cast doubts about the prog-
nostic importance of HDL-C level as a modifiable
risk factor (3,16,24). Trials of niacin and cholesteryl
ester transfer protein inhibitors have clearly
demonstrated their ability to increase HDL-C sub-
stantially (7–11). However, none of these trials
exhibited improved clinical outcomes compared
with the placebo arms. Several contemporary
studies have shown a lack of significant association
of HDL-C levels and outcomes for patients on
higher-intensity statins, with coronary artery dis-
ease, or who had undergone coronary artery bypass
graft surgery (12,13,15). Genetic studies using Men-
delian randomization to examine the effect of very
low HDL-C levels found no association with pre-
mature coronary heart disease (14). Accordingly, the
current focus of the HDL-C hypothesis has shifted
away from absolute HDL concentrations and toward
the function of HDL-C. For example, HDL-C efflux
capacity has been shown to be less confounded than
HDL-C levels and a strong independent marker of
CV events (25).

Our finding that lower HDL-C levels were associ-
ated with higher risk of CV death was consistent
with other observational studies. However, our
study was among the first to describe a similar
relationship with cancer death and other causes of
death. Wilson et al. (26) examined 2,748 Framing-
ham Heart Study participants and found no conclu-
sive relationship between HDL-C levels and cancer
deaths. The study was likely underpowered because
it was based only on 100 cancer deaths in men and

76 cancer deaths in women, whereas our study
included 6,850 cancer deaths, and 6,444 non-CV/
noncancer deaths. Wilkins et al. (27) conducted the
Lifetime Risk Pooling Project, which included a
community-based cohort of 24,440 participants, also
found an association between HDL-C and total
mortality in men. However, in contrast to our find-
ings, that association was attenuated after adjust-
ment for traditional CV risk factors and alcohol
consumption.

The majority of previous observational studies
likely lacked sufficient sample sizes to explore out-
comes at a full range of HDL-C levels. The Emerging

FIGURE 2 Age-Standardized Cause-Specific Mortality
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Both men and women demonstrated a similar pattern in which lower levels of high-density
lipoprotein cholesterol (HDL-C) levels were associated with significantly higher age-
standardized all-cause mortality and cause-specific mortality. Mortality also rose with
higher HDL-C levels, particularly in men. Error bars ¼ 95% confidence intervals of the total
mortality rates. CV ¼ cardiovascular.
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