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COMMENT

Is remnant cholesterol a new therapeutic target for preventing
hypertension?
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Remnant cholesterol (RC), the triglyceride-rich precursors
to low-density lipoprotein cholesterol (LDL-C), has been
regarded as highly atherogenic [1]. Fasting RC primarily
comprises very-low-density lipoproteins and intermediate-
density lipoproteins, as well as non-fasting RC comprises a
confluence of these lipoproteins with chylomicron remnants
[1, 2]. RC has been demonstrated various proatherogenic
effects, such as local or systemic inflammation, thrombus
formation, and endothelial dysfunction [3–5]. Elevated RC
levels were reported to be related to hyperinsulinemia [6],
and to exhibit a robust and causal association with a
development of atherosclerotic cardiovascular disease, car-
diovascular death, and all-cause mortality irrespective of
optimal treatment for LDL-C levels [7].

The coexistence of dyslipidemia and hypertension has
been observed in previous studies [8, 9]. Previous cross-
sectional studies have also demonstrated that elevated RC
levels were associated with the prevalence of hypertension
independently from other traditional risk factors in general
population [10]. Although the comorbidity of dyslipidemia
or RC and hypertension may, in part, be attributed to shared
risk factors induced by an unhealthy lifestyle in most cases:
obesity or overweight, physical inactivity, and hyper-
insulinemia, there is a possibility that high RC levels could
be an independent predictor of hypertension development
[8, 11]. Furthermore, the previous longitudinal study from a
Japanese Cohort of the Seven Countries Study has revealed

that high RC levels were associated with the development
of hypertension after 10 years in community-dwelling
normotensive subjects [11]. In this study, a total of 681
participants aged >40 years with no history of hypertension
at baseline who received health examinations were eval-
uated. Then, they demonstrated that a baseline RC level was
significant factor for incident hypertension even after
adjustment for other hypertension-related factors. However,
as no other longitudinal studies which assessed the rela-
tionship between RC levels and development of hyperten-
sion were found afterward, it has been unresolved issues
whether RC is an independent risk factor of incident
hypertension, or is a mere comorbidity of hypertension.

In this issue of Hypertension Research, Guo et al. provide
important evidence regarding the prospective association
between RC levels and incident hypertension by utilizing the
data from the UK Biobank, encompassing 295,062 participants
without history of hypertension at baseline (mean age 55.1
years, 40.6% men, mean body mass index 26.6 kg/m2, and
94.7% White) [12]. Over the 12 years of follow-up, 39,038
participants developed hypertension. As a result, the authors
demonstrated that each 1mmol/L increase in RC levels was
associated with a 27% higher risk of incident hypertension
(hazard ratio: 1.27; 95% confidence interval: 1.23–1.31) after
adjustment for traditional risk factors, and this association was
more distinct in younger participants (age <60 years), those
without diabetes, and those with a BMI < 30 kg/m2. Restricted
cubic spline curves further elucidated a positive association
between RC and incident hypertension. Then, the authors
concluded that elevated RC levels were associated with an
increased risk of hypertension development independently
from traditional cardiovascular risk factors. Additionally, they
suggest that monitoring RC levels is possibly useful to identify
individuals at higher risk of hypertension development.

The precise elucidation of the prospective association
between RC and the risk of hypertension development remains
unknown (Fig. 1). There still be a possibility that shared risk
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factors for both RC and hypertension exert an influence on this
association [8, 11]. It is also possible that the previously
documented effects of RC, such as instigating local and sys-
temic inflammation, endothelial dysfunction, and increased
aldosterone production, may contribute to the relationship by
inducing sodium retention, peripheral vascular resistance, and
vasoconstriction, ultimately leading to elevated blood pressure
[4, 5, 7, 13]. Further experimental research is warranted to
show a direct causative role of RC in the development of
hypertension. Moreover, additional randomised clinical trials
are warranted to demonstrate the beneficial effect of a RC-
lowing treatment strategy in preventing a development of
hypertension. By obtaining such research findings in the
future, we could establish a novel preventative approach for
hypertension development. In any case, we should keep pay-
ing attention to RC, and it is crucial for establishing a new
preventative strategy, not only for atherosclerotic disease but
also for hypertension.
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Fig. 1 The possible relationship
between remnant cholesterol and
development of hypertension
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