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Limitations of Cardiovascular Risk Scores in Primary Prevention.
An Opportunity for Risk Modulators?

Limitaciones de los puntajes de riesgo cardiovascular en prevencion primaria.
¢Una oportunidad para los moduladores de riesgo?
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ABSTRACT

Background: Cardiovascular risk scores have limitations related to calibration, discrimination, and low sensitivity. Different "risk
modulators" have been identified to improve cardiovascular risk stratification: carotid atherosclerotic plaque (CAP), coronary artery
calcium (CAC) score and lipoprotein(a) [Lp(a)].

Objectives: The aims of this study were: 1) to determine the prevalence of risk modulators mentioned in a primary prevention
population; 2) determine the concordance between the 2 methods of detecting subclinical atherosclerosis; and 3) establish which
proportion of patients should receive statins according to the initial risk stratification and after being recategorized by screening
for risk modulators.

Methods: Individuals aged 18 to 79 years who consulted for cardiovascular risk assessment and who were not receiving lipid-lower-
ing treatment were included. The risk score was calculated in each patient using ASCVD Risk Estimator. The presence of CAP, CAC
score and Lp(a) level were evaluated.

Results: The cohort was made up of 348 patients; mean age was 55.6 = 12.2 years and 45.4% were men. In the total population,
29.8%, 36.8%, and 53.2% of patients showed Lp(a) value = 50 mg/dL, CAP, or a CAC score > 0, respectively. The prevalence of CAP
and CAC score was progressively higher according to the cardiovascular risk category; however, the proportion of low-risk subjects
who had risk modulators was considerable (Lp(a) = 50 mg/dl: 25.7%; CAP: 22%; CAC score > 0: 33%). In the 60 subjects <45 years,
the prevalence of CAC score > 0 and CAP was 18.3% and 10%, respectively. The agreement between the two methods for quantify-
ing subclinical atheromatosis was fair (kappa= 0.33). The indication for statin treatment increased by 31.6% after evaluating the
presence of modulators.

Conclusion: The presence of risk modulators was common in this population in primary prevention, even in low-risk subjects or <
45 years. Detection of risk modulators could improve initial stratification and lead to reconsideration of statin treatment.

Key words: Risk Assessment - Risk Assessment - Plaque, Atherosclerotic - Carotid Artery Diseases — Vascular calcification -
Lipoprotein(a) - Primary prevention - Hydroxymethylglutaryl - CoA Reductase Inhibitors - Heart Disease Risk Factors

RESUMEN

Introduccion: Los puntajes de riesgo cardiovascular tienen limitaciones relacionadas con la calibracién, la discriminacién y la baja
sensibilidad. Se han identificado diferentes “moduladores de riesgo” que permiten mejorar la estratificacion del riesgo cardiovascu-
lar: placa aterosclerética carotidea (PAC), puntaje de calcio arterial coronario (pCAC) y lipoproteina(a) [Lp(a)].

Objetivos: 1) determinar la prevalencia de los moduladores de riesgo citados en una poblacién en prevencién primaria; 2) determinar
la concordancia entre los 2 métodos de deteccion de aterosclerosis subclinica; 3) establecer qué proporcion de pacientes deberian
recibir estatinas inicialmente, segiin su puntaje de riesgo, y posteriormente con el conocimiento de los moduladores de riesgo.
Material y métodos: Se incluyeron individuos de 18 a 79 afnos, que asistieron para una evaluacién de riesgo cardiovascular y que no
estaban recibiendo tratamiento hipolipemiante. Se calcul6 el puntaje de riesgo (ASCVD Risk Estimator) en cada paciente. Se evalué
la presencia de PAC, el pCAC y el nivel plasmatico de Lp(a).

Resultados: Se incluyeron 348 pacientes (edad media 55,6 = 12,2 afios, 45,4% hombres). En la poblacién total, 29,8%, 36,8% y 53,2%
de los pacientes mostraron un valor de Lp(a) = 50 mg/dL, PAC o un pCAC > 0, respectivamente. La prevalencia de PAC y pCAC fue
progresivamente mayor segin la categoria de riesgo cardiovascular; sin embargo, la proporcion de sujetos de bajo riesgo que tenian
moduladores de riesgo fue considerable (Lp(a) = 50 mg/dl: 25,7%; PAC: 22%; pCAC > 0: 33%). En los 60 individuos menores de 45
anos la prevalencia de pCAC > 0y PAC fue de 18,3% y 10%, respectivamente. La concordancia entre los dos métodos para determinar
la presencia de ateromatosis subclinica fue discreta (kappa 0,33). La indicacién del tratamiento con estatinas aumenté un 31,6%
luego de evaluar la presencia de moduladores.

Conclusion: La presencia de moduladores de riesgo fue frecuente en esta poblacion en prevencion primaria, incluso en sujetos de bajo
riesgo o menores de 45 anos. La detecciéon de moduladores de riesgo podria mejorar la estratificacion inicial y llevar a reconsiderar
el tratamiento con estatinas.

Palabras clave: Medicion de Riesgo - Medicién de Riesgo - Placa Aterosclerética - Enfermedades de las Arterias Carétidas - Calcifi-
cacién Vascular - Lipoproteina(a) - Prevencién primaria - Inhibidores de Hidroximetilglutaril - CoA Reductasas - Factores de Riesgo
de Enfermedad Cardiaca
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INTRODUCTION

In apparently healthy individuals, the risk of a future
cardiovascular event is related to the number and in-
tensity of risk factors and the duration of exposure.
(1

The best known strategy in cardiovascular preven-
tion is to use risk scores to identify those individuals
at high risk of developing cardiovascular disease and
to recommend preventive measures according to the
calculated risk level. (1,2) Risk scores or risk functions
are mathematical equations that calculate the prob-
ability that an individual will develop the event of in-
terest within a specific period of time, according to the
level of exposure to different risk factors. (3) However,
these scores have major limitations related to calibra-
tion, discrimination and low sensitivity, as most car-
diovascular events occur in the population group with
low or intermediate risk. (4)

Several additional biomarkers have been evaluat-
ed to improve cardiovascular risk stratification (risk
modulators). (5) Detection of carotid atherosclerotic
plaques (CAP) improves the prediction of cardiovas-
cular events over and above that provided by models
that only consider conventional risk factors. (6,7) Cor-
onary artery calcium (CAC) score is associated strong-
ly and in a graded fashion with the risk of present-
ing cardiovascular events, independently of age, sex,
ethnicity, and traditional risk factors. (8,9) Finally, el-
evated lipoprotein(a) [Lp(a)] levels are independently
associated with increased cardiovascular risk due to
the activation of atherogenic, inflammatory and pro-
thrombotic mechanisms. (10)

Considering the above, the aims of this study were:
1) to determine the prevalence of risk modulators
[CAE, CAC score and Lp(a) level] in a primary pre-
vention population initially stratified through a risk
score; 2) determine the concordance between the 2
methods of detecting subclinical atheromatosis (CAP
and CAC score); 3) establish which proportion of pa-
tients should receive statins according to the initial
risk stratification and after being recategorized by
screening for risk modulators.

METHODS
This is a descriptive cross-sectional study with a sample ob-
tained from the cardiovascular prevention outpatient clin-
ic belonging to the Department of Cardiology of a private
health center in the Autonomous City of Buenos Aires.
Patients between 18 and 79 years, without cardiovas-
cular disease or previous lipid-lowering treatment who at-
tended the clinic for cardiovascular risk assessment were
included.

Definition of variables

The risk score (ASCVD Risk Estimator) used by the Ameri-
can guidelines for the management of cholesterol (American
College of Cardiology/American Heart Association) was cal-
culated in patients within the age range and with the vari-
ables required to calculate it. (11) Patients with a score <
than 5%, between 5% and 7.4%, between 7.5% and 19.9%,
and equal to or greater than 20% were classified as low risk,

"borderline" risk, moderate risk, and high risk, respectively.

The presence of CAP was non-invasively assessed by
ultrasound and was defined as: 1) abnormal wall thickness
(defined as intima-media thickness > 1.5 mm); 2) abnormal
structure (protrusion towards the lumen, loss of alignment
with the adjacent wall); and 3) abnormal wall echogenicity.

The CAC score was calculated using a multislice com-
puted tomography without contrast agent injection and
with electrocardiographic gating during a breath-hold of ap-
proximately 5-7 seconds. Coronary calcium was identified as
an area of at least 1 mm2 at the level of the vessel with a
threshold > 130 Hounsfied units. The CAC score obtained
was expressed in Agatston units.

Lp(a) plasma level was obtained by the nephelometric
method and was expressed in mg/dL. A value of 50 mg/dL
or greater was considered elevated. Triglyceride levels, total
cholesterol and HDL-cholesterol (HDL-C) were measured
by enzymatic-colorimetric assay method and immunoturbi-
dimetry. LDL-cholesterol (LDL-C) was calculated with the
Friedewald formula. (12) Glomerular filtration rate was es-
timated using the CKD-Epidemiology Collaboration (CKD-
EPI) equation. (13) All the tests were performed in a single
laboratory with the same methods.

For this study, and based on current recommendations,
statins were indicated for the following groups of patients
in primary prevention, after the initial stratification by
clinical data and risk score: a) severe hypercholesterolemia
(C-LDL = 190 mg/dL); b) diabetes mellitus; ¢) moderate or
severe renal dysfunction (glomerular filtration rate < 60
mL/min/1.73 m2); d) high risk score. (11-15) With the infor-
mation obtained about the presence of risk modulators, the
following clinical scenarios were also considered for recom-
mending statins according to different guidelines, position
papers, and consensus statements: (a) patients with border-
line or moderate risk with CAC score > 0 (14); (b) low-risk
patients with a CAC score = 100 or greater than the expected
75th percentile for sex and age (11,15,16); ¢) patients with
low, borderline or moderate risk with CAP (12,13); d) sub-
jects with moderate risk and a Lp(a) value = 50 mg/dL (17);
and e) subjects with low or borderline risk and a Lp(a) value
= 75 mg/dL. (17)

Statistical analysis
The normal distribution of the variables was explored by
analyzing mean, standard deviation, median, skewness, kur-
tosis, a histogram and with the Shapiro-Wilk test. The differ-
ence of continuous variables between the groups were com-
pared using the Student's t test or Mann-Withney-Wilcoxon
test for normal and abnormal distributions, respectively.
Categorical variables were analyzed with the chi-square test.
The agreement between the two methods for quantifying
subclinical atheromatosis (CAC by computed tomography
and CAP by ultrasound) was analyzed using Fleiss' kappa.
Agreement was defined as poor, fair, moderate, substantial,
or almost perfect if the kappa value was less than or equal to
0.20, between 0.21 and 0.40, between 0.41 and 0.60, between
0.61 and 0.80, and between 0.81 and 1, respectively.
Continuous variables were expressed as mean * stand-
ard deviation or median (25-75 interquartile range), as ap-
plicable, and categorical variables as percentages. A two-
tailed p value < 0.05 was considered statistically significant.
All the statistical calculations were performed using STATA
11.1 software package.

Ethical considerations
The study was conducted following the recommendations
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regarding medical research of the Declaration of Helsinki,
the Guidelines for Good Clinical Practice and the current
ethical rules.

RESULTS

A total of 348 patients in primary prevention who
were not receiving lipid-lowering treatment were in-
cluded in our study. Mean age was 55.6 = 12.2 years
and 45.4%% were men; 8.1% had a history of type 2
diabetes mellitus and 40.2% had hypertension. Mean
total cholesterol was 242.5 * 51.9 mg/dL. The char-
acteristics of the study population are described in
Table 1.

The adequate characteristics to estimate the risk
score were found in 82.8% (n = 288) of the popula-
tion. When this subpopulation was analyzed, 37.9%,
14.2%, 32.6% and 15.3% of patients were classified at
low, "borderline", moderate or high risk, respectively.

The risk score could not be estimated in 17.2%
(n = 60) of the population due to age < 40 years (n
= 37), presence of severe hypercholesterolemia, total
cholesterol > 320 mg/dL, (n = 20) or both conditions
(n = 3).

Overall, 29.8%, 36.8%, and 53.2% of patients
showed a Lp(a) value = 50 mg/dL, CAP, or a CAC score
> 0, respectively. A CAC score = 100 or = 300 was pre-
sent in 17.5% and 8.3% of subjects, respectively, while
only 5 patients had a score = 1000.

Patients with elevated Lp(a) levels showed higher
total cholesterol, LDL-C, HDL-C and apolipoprotein B
values compared with those with low levels. Patients
with CAP were older and were more commonly hyper-
tensive compared to patients without carotid athero-
matosis. Finally, risk factors (including age, male sex,
lipid values, obesity, diabetes, and hypertension) were
more common in individuals with a CAC score > 0 com-
pared with patients with a CAC score = 0. The charac-
teristics of the population according to the presence or
absence of risk modulators are shown in Table 2.

In the subpopulation stratified by risk score (n =
288), 27.2% had Lp(a) levels = 50 mg/dL, with a medi-
an of 25 (9.9-57.7) mg/dL. Coronary calcium score was
> 01in 55.9% of the subjects and 39.2% presented CAP.
In addition, CAC score was = 100 or = the 75th per-
centile expected for sex and age in 18.9% and 29.6% of
patients. The presence of risk modulators in the dif-
ferent categories estimated by the cardiovascular risk
score can be observed in Figure 1. Despite the lack of
indication for statins, a significant proportion of low-
risk subjects (n = 109) had risk modulators: 25.7%
had Lp(a) = 50 mg/dL; 22% had CAP; 33% had CAC
score > 0, and 33% had CAC score = 75th percentile
for sex and age.

In the subpopulation that could not be stratified
using the risk score due to age < 40 years and in those
with total cholesterol < 320 mg/dL (n = 37), median
Lp(a) was 18.6 (9.8-36.3) mg/dL, and was = 50 mg/dL
in 18.9% of patients. In 8.1% of patients CAC score
was > 0 and 2.7% had CAP, with an overall prevalence

Table 1. Characteristics of the population included in the study

Continuous variables, mean + SD or n=348
median (IQR)
Age, years 556 +12.2
Systolic blood pressure, mm Hg 130.4 + 16.5
Body mass index, kg/m2 27.4+5.0
Total cholesterol, mg/dL 2425+ 51.8
HDL-C, mg/dL 52.5+15.7
LDL-C, mg/dL 156.7 + 48.1
Triglycerides, mg/dL 140.5 (88-201.5)
Apolipoprotein B, mg/dL 126.3+34.3
Creatinine levels, mg/dL 09+0.5
Risk score*, % 7.3(3,.2-15.2)
Categorical variables, n (%)
Male sex 158 (45.4)
Current smoker 49 (14.1)
Type 2 diabetes mellitus 28 (8.1)
Hypertension 140 (40.2)
Obesity 76 (22.4)
FH 126 (36.3)
Risk strata*
Low risk 109 (37.9)
"Borderline" risk 41 (14.2)
Intermediate risk 94 (32.6)
High risk 44 (15.3)

FH: family history or early cardiovascular disease; HDL-C: HDL-choles-
terol; LDL-C: LDL-cholesterol; SD: standard deviation; IQR: 25-75 inter-
quartile risk.

*The risk score used was the ASCVD Risk Estimator (American College
of Cardiology/American Heart Association) and was calculated in 288
patients.

of subclinical atherosclerosis of 11%. It is worth men-
tioning that in subjects < 45 years and with total cho-
lesterol < 320 mg/dL (n = 60) the prevalence of CAP
was 18.3% while 10% had CAC score > 0 (none of the
patients had CAC score = 100). The total prevalence of
subclinical atheromatosis in subjects < 45 years was
23%. Figure 2 shows the graphical representation of
the prevalence of cardiovascular risk modulators in
this subpopulation.

In the subpopulation that could not be stratified
using the risk score due to severe hypercholester-
olemia (n = 23), the median Lp(a) was 54.3 (20-72)
mg/dL and was = 50 mg/dL in 55% of patients. In addi-
tion, 91.3% and 65.2% of patients had a CAC score > 0
or associated CAP, respectively. In addition, 25% and
66.7% of patients had CAC score = 100 or = 75th per-
centile expected for age. The graphical representation
of the prevalence of cardiovascular risk modulators in
this subpopulation can be observed in Figure 3.

Of the total of patients with CAP, 75.8% had a CAC
score > 0. Moreover, of all the patients with a CAC
score > 0, 52.4% had CAP. The agreement between the
two methods for quantifying subclinical atheromato-
sis was fair (kappa= 0.33), both in men (kappa = 0.35)
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Table 2. Characteristics of the population according to the presence or absence of risk modulators

Continuous variables, mean + Lp(a) < 50 mg/dL Lp(a) > 50 mg/dL Without With atherosclerotic CAC score =0 CAC score > 0
SD or median (1QR) (n=244) (n=104) atherosclerotic plague (n=163) (n=185)
plaque (n = 220) (n=128)
Age, years 54.3 +13,.2 56.5 + 12.6 52.6 +12.2 624+ 11.1* 51.2+12.9 60.6 + 11.1*
Systolic blood pressure, mm Hg 1276+ 16.8 130.5+17.6 1274 +15.6 136.1 + 16.9* 126.1 +15.9 1346 + 16.2*
Body mass index, kg/m? 269+4.9 26.7 +4.0 27.1+5.3 27.6 +4.6 26.1+43 28.3 +5.4*
Total cholesterol, mg/dL 242 +53.4 271.2 + 57.6* 238.4 +47.9 247.2 +57 233.8 +40.6 248.4 + 58.7*
HDL-C, mg/dL 52 +15.6 56.9 + 16.1* 52.6 + 16 53+ 15.3 55.1+16.9 50.1 + 14.4*
LDL-C, mg/dL 156.4 +47.9 178.6 + 59.4* 152.9 +43.6 160.9 + 54 149.2 + 359 161.6 + 55.5*
Triglycerides, mg/dL 132.5 141.5 135.5 145 121.5 152
(83.5-194.5) (88-197) (87-207) (89-195) (84.5-185.5) (93-218)*
Apolipoprotein B, mg/dL 123.7 +35.3 137.5 +33.1* 123.8 +32.2 128.7 +37.4 119.7 £ 27.9 131.2 +38.7*
Creatinine levels, mg/dL 0.92 + 0.6 0.84+0.2 0.84+0.2 0.95+0.7 0.85+0.2 0.91 £ 0.6

Categorical variables, %

Male sex 47.1 34.4 441 45.9 37.8 50.8*
Current smoker 13.1 14.1 12.6 15.6 12.2 15.1
Type 2 diabetes mellitus 7.2 7.8 8.1 7.4 4.3 10.9*
Hypertension 34.0 359 32.9 55.6* 26.8 53.9*
Obesity 22.7 17.5 234 20.9 15.8 27.9*%
FH 353 42.2 32.5 38.3 36.7 34.1

FH: family history or early cardiovascular disease; HDL-C: HDL-cholesterol; LDL-C: LDL-cholesterol; SD: standard deviation; Lp(a): lipoprotein(a); CAC:
coronary artery calcium; IQR: 25-75 interquartile risk.

*p < 0.05
1€ 100 Fig. 1. Prevalence of risk mod-
ulators in the different cat-
¢ 90 egories of cardiovascular risk
N factors (n = 288) *p < 0.05.
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and women (kappa = 0.30). In patients = 40 years, tion would be candidates to receive statins. However,
agreement was fair (kappa = 0.29), and was moderate = when the presence of risk modulators was considered,
(kappa = 0.45) in younger patients. 110 patients (47.2%) who were initially not considered

The initial stratification based on clinical data and candidates for lipid-lowering agents had indication for
risk score showed that 33% (n = 115) of the popula- statins (Figure 4).
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DISCUSSION
Our study exposes the limitations of estimating car-
diovascular risk based exclusively on a risk score,
since many young patients or with low-risk score had
subclinical atheromatosis or elevated lipoprotein(a)
levels.

In our study, the risk score could not be assessed in
37 subjects < 40 years without severe hypercholester-
olemia. In the 60 patients < 45 years despite the CAC
score was available, we could not evaluate the per-

centile >75th by sex and age, since the epidemiologi-
cal studies did not report the percentiles in this age
group. These results are clinically relevant since ap-
proximately 3% to 10% of acute coronary syndromes
occur in very young patients. (18) Despite these re-
sults, cardiovascular risk is often underestimated in
this population. Very young patients with a first epi-
sode of coronary artery disease have high prevalence
of overweight, smoking and hyperlipidemia. (19) Our
data showed that approximately 1 out of 4 to 5 sub-

Fig. 2. Prevalence of risk mod-
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olemia (>320 mg/dL, n = 23). 920
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Initial stratification
B With indication

Without indication

Stratification
by modulators

M With indication

76.9%

LDL-C = 190 mg/dL
Diabetes
Moderate to severe CKD
High-risk score

52.8%

R

Borderline or moderate risk with CAC score > 0
Low-risk with CAC score = 100 or = 75th percentile
for sex and age
Low, borderline or moderate risk with CAP
Moderate risk and Lp(a) > 50mg/dL
Low risk and Lp(a) > 75 mg/dL

Fig. 4. Indication of statins
by baseline stratification
and after screening for risk
modulators CAC: coronary
artery calcium; CKD: chronic
kidney dysfunction; Lp(a):
Lipoprotein(a); CAP: carotid
artery plaque.

Without indication

jects < 45 years had subclinical atheromatosis (18%
CAP, 10% CAC score > 0). Similar findings were re-
cently reported in a study by Razavi et al. in which 1
out of 10 young people in the general population and
one out of three young people with traditional risk
factors had a high CAC score. (20) In addition, a co-
hort study including more than 13 000 subjects aged
30-49 years reported a prevalence of CAC score > 0
in 20.6%. At long-term follow-up, CAC score was an
independent predictor of vascular events and mortal-
ity. (21) Also, another study evaluated the presence of
subclinical atheromatosis in a very young population
(between 14 and 40 years old). The prevalence of CAP
was 5.2%, and even more relevant, its presence was
independently associated with a higher incidence of
cardiovascular events and mortality during follow-up.
(22)

On the other hand, although our study showed
that the higher risk estimated with the risk score was
associated with higher prevalence of subclinical ather-
omatosis, one third of the patients categorized as "low
risk" had CAC score > 0 and 1 out of 5 subjects had
CAP Similar results were reported in previous studies,
in which 20-30% of patients categorized as "low risk"
by different scores exhibited CAP. (23, 24) Likewise, in
large population-based studies, 11% to 15% "low-risk"
patients were recategorized when CAC score was con-
sidered. (25) Although the percentages are lower than
those reported in our paper, our sample of patients is
made up of individuals who consulted for cardiovas-
cular risk assessment and had a higher prevalence of
risk factors compared to the general population.

Subjects with severe hypercholesterolemia (many
of them with familial hypercholesterolemia), who
could not be stratified using the risk score constitute a
population at increased cardiovascular risk. Although
the presence of risk modulators in this population adds
prognostic information, (26-29) it does not change the

initial indication for high-intensity statins. Our study
showed a high prevalence of risk modulators in this
subpopulation, in agreement with other publications.
Only less than 9% of patients with severe hypercholes-
terolemia had no subclinical coronary atheromatosis,
whereas 65% had atherosclerotic involvement of both
territories.

The current evidence suggests that estimation of
CAC score better predicts cardiovascular events than
the presence of CAP. (30) However, the agreement be-
tween both determinations to detect subclinical ath-
eromatosis was low in our study. In other words, and
consistent with the data we have previously reported,
a "normal" carotid Doppler ultrasound does not ex-
clude the presence of subclinical coronary artery ath-
erosclerosis, and vice versa. (31) Furthermore, our
findings coincide with those reported by Moreyra et
al. in that the agreement between the coronary and
carotid territories in subjects undergoing primary pre-
vention was weak (kappa 0.21). (32)

Another interesting finding of our paper is that
approximately 25-30% of patients showed an elevated
Lp(a) level, including the low-risk subgroup. Except
for lipid profile, there was no significant association
between high Lp(a) values and traditional risk factors.
The association between elevated Lp(a) values and
increased risk of cardiovascular disease has emerged
from epidemiological and genetic studies. (33,34) The
activation of pro-atherogenic, pro-inflammatory and
pro-thrombotic mechanisms would explain the associ-
ation of this lipoprotein with increased cardiovascular
risk. (35) Recently, a European position paper recom-
mends measuring Lp(a) concentration at least once
in a lifetime in the adult population. Without specific
therapies to reduce Lp(a) levels, this consensus rec-
ommends counteracting elevated Lp(a) by early and
intensive control of risk factors, mainly by treating
hypertension and reducing LDL-C. (17)
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In addition, several guidelines on cardiovascular
prevention recommend screening for subclinical ath-
eromatosis, mainly in "intermediate risk" patients, as
a useful means of recategorizing them. (11,14, 16) The
main aim of recategorization is to better identify pa-
tients who will benefit from the use of statins. Lipid
guidelines, recommendations, and consensus state-
ments also use the detection of risk modulators to rec-
ommend C-LDL targets and the intensity of lipid-low-
ering therapy. (11-16) Our work showed that 47.2%
of the subjects who were not initially candidates for
receiving statins, were so when they were reclassified
through the detection of risk modulators. . Therefore,
using this hybrid modality of vascular risk assess-
ment, we would recommend the indication of statins
in 65% of our population sample. In our opinion, and
considering our results, screening for risk modulators
should also be considered in low-risk strata.

Finally, the strategy of estimating cardiovascular
risk based on risk scores was practically not evaluated
in randomized clinical trials. Recently, a study showed
that risk stratification based on CAC score compared
with a strategy based on risk score may be more ef-
ficient, personalized, cost-effective, and motivating
for statin initiation and maintenance in patients in
primary prevention. (36) Whether this further trans-
lates into a reduction in cardiovascular events is being
evaluated in a large, long-term trial. (37)

Our study has certain limitations. Firstly, in we
only used the risk score recommended by the Ameri-
can guidelines. The implementation of other risk
functions could change the results. Secondly, the
criteria used to indicate statins were selected by the
group of researchers, based on current local and inter-
national guidelines. Finally, the presence of biases and
confounders may be expected due to the observational
design of our study.

CONCLUSION

The presence of risk modulators was common in this
population in primary prevention, even in low-risk
subjects or young individuals. Considering simultane-
ous screening of several risk modulators could opti-
mize the initial stratification of our patients and lead
to reconsider treatment with statins.
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