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develops early in life, but becomes clinically man-

ifest later on in adulthood. The Bogalusa Heart
Study, which was initiated in 1972 by the pediatric car-
diologist, Dr Gerald Berenson, and is still ongoing, has
shown that ASCVD begins in childhood. In this issue of
the Journal of the American Heart Association (JAHA),
Razavi et al' reported on the predictors of absence of
carotid plague among 508 young adult participants of
the Bogalusa Heart Study, who underwent ultrasound
imaging at baseline and a decade later. As expected,
young age and a total cholesterol/high-density lipopro-
tein cholesterol ratio <3.5 were associated with absence
of plaque. Besides a favorable traditional risk factor pro-
file and high glomerular filtration rate, they observed that
low serum phosphate and calcium-phosphate product
and dietary sodium <2300 mg/d were associated with
nondevelopment of plaque. This is a refreshing and
important message, because it suggests that lifestyle
changes early in life may protect against ASCVD many
years later. However, because of the small sample size
and the large number of variables collected, the findings
would need to be confirmed in another cohort.

Atherosclerotio cardiovascular disease (ASCVD)

See Article by Razawvi et al.

Dietary sodium intake is linked to the risk of develop-
ing hypertension? and so the present study adds to the

, PhD

evidence supporting the current advice to cut sodium
intake to <2300 mg/d. Nevertheless, a dietary sodium
<2300 mg/d is substantially lower than the average so-
dium intake in the United States and other developed
countries. Such a low intake is hard to sustain even in re-
search studies. As a low sodium intake may activate the
renin-angiotensin system, Dr Michael Alderman and others
have questioned whether this may be more harmful than
beneficial.> Moreover, a low sodium intake can be a marker
of healthy diet or healthy lifestyle, because achieving a low
sodium intake in Bogalusa would probably require fewer
fast food meals and more fresh food ingredients.

Chronic kidney disease is well known to be as-
sociated with ASCVD, which is the leading cause of
death in this patient group. Glomerular filtration rate
and albuminuria are predictors of cardiovascular out-
comes.* Although the addition of glomerular filtration
rate improves the prediction of cardiovascular events
beyond traditional risk factors, it has not been in-
cluded in popular cardiovascular risk scores, such
as the Pooled Cohort Equation or the Systematic
Coronary Risk Evaluation. Therefore, the study by
Razavi et al confirms glomerular filtration rate as a
predictor of carotid atherosclerosis independent of
traditional risk factors. In young adults, a faster de-
cline in the glomerular filtration rate may reflect the
renal damage caused by chronically elevated blood
pressure and glucose, especially when the young
person is untreated.
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In chronic kidney disease, serum calcium, phos-
phate, and the calcium-phosphate product are elevated
and are thought to contribute to arterial calcifications
and cardiovascular events.® Thus, phosphate binders
are used clinically in patients with advanced chronic
kidney disease, although it is still unclear whether
non-calcium-based phosphate binders are safer than
calcium-based phosphate binders in terms of cardio-
vascular outcome. Nevertheless, serum phosphate is
also associated with vascular dysfunction and ASCVD,
even in people without chronic kidney disease.®
Calcium-phosphate homeostasis is tightly regulated by
the levels of calcium, phosphate, parathyroid hormone,
vitamin D, as well as newcomers, such as klotho and
fibroblast growth factor 23, via the interplay between
parathyroid gland, bone, kidney, and gut. The rela-
tionship between vitamin D and ASCVD has aroused
much interest in the past decade. Circulating vitamin D
levels were associated with a reduced risk of cardio-
vascular events in cohort studies”®; but clinical trials of
vitamin D supplementation showed beneficial effects
on cardiovascular risk factors only,® but not on the in-
cidence of CVD,'®"" even with a high dose of vitamin
D."2 Crucially, the VITAL (Vitamin D and Omega-3 Trial)
involving 25 871 participants followed up for 5 years
found no benefit in vitamin D supplementation com-
pared with placebo.”

Because other mineral markers are closely cor-
related with vitamin D levels, the association observed
in those epidemiological studies could have been
contributed by other minerals, such as calcium and
phosphate. The role of calcium in ASCVD is intriguing.
Two meta-analyses by lan Reid’s group showed that
calcium supplementation increased the risk of myo-
cardial infarction and cardiovascular diseases.'*'® A
Mendelian randomization study supported a possible
casual role for serum calcium,'® although a subsequent
meta-analysis did not support a relationship between
calcium supplementation and ASCVD." In the study by
Razavi et al, serum phosphate and calcium-phosphate
product, but not serum calcium, were shown to be
predictors of carotid atherosclerosis. Most of the
previous studies on calcium-phosphate and ASCVD
risk were conducted in an older population and peo-
ple with chronic kidney disease. The findings in the
study by Razavi et al are of interest because these
electrolyte measurements preceded clinical ASCVD.
Interestingly, despite the difference in serum phos-
phate and calcium-phosphate product, the baseline
renal function was comparable between those with
and without incident carotid atherosclerosis. This im-
plies that young people with elevated phosphate and
calcium-phosphate product might be more prone to
carotid atherosclerosis development. Further studies,
using Mendelian randomization for instance, would be
needed to establish causality.

J Am Heart Assoc. 2021;10:e021887. DOI: 10.1161/JAHA.121.021887

Carotid Atherosclerosis in Young Adults

The study by Razavi et al does not negate the im-
portance of traditional risk factors. Although it showed
that the 5 components of the metabolic syndrome
could not explain nearly three quarters of the prema-
ture carotid atherosclerosis, age, smoking, blood pres-
sure, low-density lipoprotein, triglyceride, and waist
circumference were all significantly associated with ca-
rotid atherosclerosis before multivariable adjustment.
This brings home the point that ASCVD risk factors
can be different in different age groups. Logically, the
risk factors in the young are less likely to be diseases,
such as hypertension and diabetes mellitus, but more
likely to be related to genetics and lifestyle factors, in-
cluding diet. Studies of ASCVD risk factors in children
and young adults may reveal more novel risk factors
and offer new approaches to stopping ASCVD before
it develops.
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