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FIGure 1. Study flow char.

population is high, easy to identify, and the cardiovascular 
damage is potentially preventable.  

In our cohort the prevalence of participants with SH 
was higher than the prevalence usually described in the 
literature4,5. It should be noted that if these individuals had 
not been included in our cohort they would otherwise have 
not be identified. These findings are reflective of the “real-
world” where a low proportion of people are diagnosed 
and treated. Supporting our findings, the prevalence of 
LDLc ≥190 mg/dL among American adults free of coronary 
artery disease was also 7%, and they had a multiple fold 
higher risk of cardiovascular events16. Moreover, a familial 
hypercholesterolemia monogenic mutation identified 
by gene sequencing was rare (<2% among those with a 
LDLc ≥190 mg/dL)16. To date, there is no gold standard 
for the clinical diagnosis of SH. Nonetheless, the first 
step is to assess the cholesterol levels and to perform a 
thorough clinical examination looking for features of hy-
percholesterolemia (e.g., xanthomas, xanthelasmas) and 
premature cardiovascular disease (e.g., angina pectoris, 
intermittent claudication, erectile dysfunction)17. Although 
these features may be useful in the case of severe auto-
somal dominant hypercholesterolemia, they are of little 
utility for the great majority of people with polygenic 
forms of hypercholesterolemia. In our cohort we did not 
systematically evaluate the presence of xanthomas or 
xanthelasmas, and the proportion of patients with any of 

myocardial infarction, stroke, or peripheral artery disease 
was low (≤10%) is not different between people with SH 
or not. On the other hand, a simple LDLc measurement 
could identify patients with carotid plaques, signals of 
premature vascular ageing (as supported by higher PWV 
and cIMT), and family history of premature cardiovascular 
disease18,19. Given the important hereditary component of 
LDLc, this simple and inexpensive laboratorial measure-
ment (i.e. Blood measurement of LDLc) should be used 
for screening of SH. As supported by our findings, many 
of these patients will not present an identifiable gene 
mutation, but rather present polygenic profiles that will 
make them more prone to have elevated LDLc. 

We found that variants located on LDLR gene 
(rs55997232, rs17242395, rs1010679, and rs11668477) 
were those with stronger association with LDLc levels 
in our cohort. However, none of these 4 SNPs have been 
identified in previous studies. Variants located on the 
APOB gene (rs1367117, rs6548010, rs6754295, rs481069, 
rs61743299 and rs515135) presented lower association 
with LDLc. The variant rs1367117 had already been pre-
viously associated with higher concentrations of LDLc20. 
Furthermore, some SNPs located on PCSK9 gene, which 
did not reach the statistically significant threshold in our 
study, are known for their associations with LDLc21-25. 

Despite the fact that our findings are not in total con-
cordance with those already reported in other cohorts 
and populations of different ethnic backgrounds8,14,26, 
the density of our genotyping is not sufficient to find a 
mutation of one of the 3 genes commonly implicated 
in familial form; if we consider a 0.5% or lower preva-
lence of hypercholesteromemia-associated variants, it 
is very plausible that we had found none among our 
102 patients more likely to have any form of hypercho-
lesterolemia. In this regard, the heritability of LDLc was 
important, highlighting the need for an early detection 
and treatment of hypercholesterolemia, thus limiting 
the lifetime cumulative exposure to elevated LDLc16,27. 
For limiting the exposure to excessive LDLc levels in this 
high-risk population, and beyond lifestyle changes, an 
early initiation of statins is required (at least in the great 
majority of patients who have any form of SH). early 
(during childhood and adolescence) statin initiation 
with the goal of lowering LDLc below 100 mg/dL may 
delay the progression of vascular damage and reduce 
the incidence of cardiovascular events19,28,29. In addition 
to statins, PCSK9 inhibitors and ezetimibe may be consid-
ered in people unable to tolerate intensive statin therapy 
or in whom statins are ineffective to lower LDLc to the 
desired target. Using the STANISLAS cohort, we have 
previously shown that the circulating PCSK9 levels and 

suppleMentAl tAble 5. Genetic comparisons between 
individuals taking Statins or not for the 3 candidate genes as-
sociated with SH occurrence using association tests for binary 
variables

P value P BH

PCSK9

Rs28385710 0.005 0.16

Rs72646509 0.02 0.38

Rs634272 0.05 0.48

LDLR

Rs17242395 0.002 0.06

Rs55997232 0.004 0.06

APOB

Rs61742247 0.001 0.05

Rs13392272 0.003 0.05

Rs515135 0.004 0.05

Rs12713956 0.004 0.05

Sex and age are used as covariates
For this table only, the 213 subjects that were using statins have been 
included in the dataset.




