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In this issue of Atherosclerosis, Boakye et al. investigated the sex and
race-specific prevalence and extent of aortic valve calcification (AVC)
[1]. The authors performed an analysis of the Atherosclerosis Risk in
Communities (ARIC) Study, a prospective community-based biracial
cohort established in 1987 for the surveillance of determinants of sub
clinical atherosclerosis and coronary heart disease (CHD) in United
States Black and White adults [2]. Specifically, they included 2283
participants (≥75 years old) who reported no history of overt CHD who
underwent non-contrast cardiac gated computed tomography scanning
at their 7th semi-annual visit (2018–2019). The aim of this analysis was
to identify the sex and race burden of AVC and its association with
cardiovascular risk factors. Although not universally present, AVC was
highly prevalent (44.8%) in this older patient cohort (mean age 80.5 ±
4.3 years old). White men had the highest prevalence (58.2%) followed
by Black men (40.5%), White women (38.9%) and Black women
(36.8%). The prevalence of AVC increased significantly with age in all
race-sex groups. Similar trends were noted when comparing the extent
of AVC with the highest median Agaston unit (AU) noted in White men
(100.9 AU) followed by Black men (68.5 AU), White women (52.3 AU)
and Black women (46.5 AU). This persisted after adjusting for age, ed
ucation level, study center and atherosclerotic Cardiovascular Disease
(ASCVD) risk factors, Moreover, in a fully adjusted model (including
race and sex), increasing age, male sex, White race, hypertension, and
lipoprotein a (Lp(a)) were all independent predictors of prevalent AVC.
The study presented by Boakye et al. adds to a growing body of
literature investigating sex and racial differences in the atherosclerotic
processes such as coronary artery calcification (CAC) and extra-coronary
calcifications (ECCs) including thoracic aortic wall calcification, mitral
valve and aortic valve calcification. Several prior studies have exten
sively described racial differences in the prevalence and extent of CAC
and coronary artery disease (CAD). The earliest study dates back to 1965
when an autopsy study found that White patients had a higher preva
lence of calcified lesions in the major coronary arteries compared to
their Black counterparts [3]. More recent CT-based studies have

confirmed prior conclusions showing that Black patients have a lower
prevalence of coronary calcifications as compared to White patients [4,
5]. Studies using invasive coronary angiography further confirms this
trend reporting a lower prevalence of obstructive disease in Black versus
White patients, but higher prevalence of diffuse atherosclerotic plaques
among Black patients [4]. An analysis of the Multi-Ethnic Study of
Atherosclerosis (MESA) (6814 participants; White n = 2619 and Black
= 1898) has also found that White participants had the highest preva
lence and extent of coronary calcification even after adjusting for cor
onary risk factors [6].
Are the results of this analysis expected? Although AVC was initially
believed to be the product of a degenerative process, emerging evidence
suggests a strong relation between valvular calcification and athero
sclerotic risk factors. This is supported by epidemiological studies
showing that atherosclerosis and AVC share similar risk factors such as
increasing age, male gender, hypertension, dyslipidemia, and smoking
[7,8]. This is further reinforced by recent immunohistochemical studies
that provide evidence of similar atherosclerosis pathological processes
such as inflammatory cell mediated infiltration, lipid deposition, and
active calcification [9,10]. As such, AVC looks to be mainly the result of
a cascading effects initiated by endothelial valvular damage, leading to
an influx of inflammatory cells. This inflammatory response stimulates
the activation and differentiation of interstitial cells to osteoblasts
culminating in the formation of calcification processes. To that effect,
AVC has been strongly associated with CAC [11], CAD [11,12], and
carotid stenosis [13] suggesting AVC as a potential marker of athero
sclerosis burden and not just an age-mediated degenerative disease.
Moreover, the current paper supports these proposed processes as the
authors
found
that
hypertension,
non-high-density
lip
oprotein-cholesterol, and Lp(a) to be independently associated with
AVC.
The prevalence of AVC depends on the studied cohort and ranged in
several population-based studies from 13% in the MESA study to 33% in
the Rotterdam study [9,14]. The current study primarily included older
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patients, and thus had higher prevalence of AVC (44.8%) [1]. Additional
analysis of the MESA study showed that ethnic differences were also
observed regarding ECCs. After adjusting for traditional cardiovascular
risk factors and coronary artery calcium, White participants had the
highest prevalence of valvular calcifications, AVC included, as
compared to Black participants [9]. The current paper further un
derlines a recurring paradoxical trend, that Black patients have lower
prevalence of aortic valve calcification even in the presence of multiple
atherosclerotic risk factors [1,15]. It seems that this racial difference is
not solely driven by traditional cardiovascular risk factors, a finding
mirrored in studies investigating CAC burden [6]. These trends in AVC
may bridge our understanding of the racial difference in aortic stenosis
(AS), often a product of AVC progression [16,17].
What are the clinical implications of these findings? Recently, AVC
score is being used more often in different clinical scenarios to deter
mine whether the patient has severe aortic stenosis. Similar epidemio
logical studies, including the current paper, have also shown that men
have a higher prevalence and burden of AVC compared to women, even
among patients with severe aortic stenosis [1,14,18]. AVC is most useful
in evaluating AS in patients with discordant echocardiographic/hemo
dynamic conventional markers (ie: Low-flow low-gradient AS). To that
effect, recent European guidelines have encouraged a gender-based
interpretation of AVC scores [19]. However, most of the defined
thresholds currently used in clinical practice are derived from predom
inantly white cohorts.
This study suggests that race should be taken into account when
assessing patients with suspected severe aortic stenosis and aortic valve
calcifications. The current evidence encourages the investigation of sex
and race-based cutoffs for optimal use and clinical practice. Given the
above, identifying and adopting sex and race-based cutoffs for aortic
valve calcifications is important to ultimately delivering personalized
and equitable medicine.
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