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Impact of Optimizing Lipid-Lowering Therapy on Residual
Cardiovascular Risk

Impacto de la optimizacidon del tratamiento hipolipemiante en el riesgo cardiovascular residual
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ABSTRACT

Background: The SMART-REACH model predicts the risk or recurrent cardiovascular events.

Objectives: The objectives of this study were: a) to evaluate the residual cardiovascular risk in a secondary prevention population
with low-density lipoprotein cholesterol (LDL-C) levels above the recommended goal, using a simulation model; and b) to determine
the impact of optimizing lipid-lowering therapies in terms of residual cardiovascular risk reduction.

Methods: We conducted a cross-sectional, descriptive and multicenter study. Patients with a history of cardiovascular disease and
LDL-C = 55 mg/dL were consecutively included. The 10-year and lifetime risk of recurrent events (myocardial infarction, stroke, or
vascular death) were estimated using the SMART-REACH model. By means of a simulation, lipid-lowering treatment was optimized
for each patient [using statins, ezetimibe and/or proprotein convertase subtilisin/kexin type 9 inhibitors (PCSK9i)], with estimation
of LDL-C reduction, checking if lipid-lowering goal was achieved and calculating the reduction in cardiovascular risk and the cor-
responding number needed to treat (NNT).

Results: The cohort was made up of 187 patients; mean age was 67.9 + 9.3 years and 72.7% were men. The calculated 10-year and
lifetime residual risks were 37.1 + 14.7% and 60.3 + 10.7%, respectively. Overall, treatment was optimized with a single pharmaco-
logical strategy with statins, ezetimibe or PCSK9i inhibitor in 38.5%, 11.5% and 5.5% of the population, respectively. Optimization
based on two treatments was performed in 27.5% (statins + ezetimibe), 7.7% (statins + PCSK9i) and 1.1% (ezetimibe + PCSK9i ) of
the cases. In 15 patients, treatment was optimized when the three drugs (statins + ezetimibe + PCSK9i) were considered. Overall,
53.9% and 62.9% of the actions implemented to optimize treatment showed a 10-year or lifetime NNT < 30 to prevent an event,
respectively.

Conclusion: In this study, patients with a history of cardiovascular disease who do not reach LDL-C goal showed significant residual
cardiovascular risk. The simulation model showed a significant margin for optimizing treatment, with a marked reduction in re-
sidual cardiovascular risk.

Keywords: Residual cardiovascular risk - Cholesterol LDL - Hydroxymethylglutaryl-CoA reductase inhibitors - Ezetimibe - PCSK9
inhibitors.

RESUMEN

Introduccion: El modelo SMART-REACH predice el riesgo de eventos cardiovasculares recurrentes.

Objetivos: Los objetivos de este estudio fueron: a) evaluar el riesgo residual en una poblacién en prevencién secundaria y niveles
de colesterol asociado a lipoproteinas de baja densidad (C-LDL) fuera de meta; b) mediante un modelo de simulacién, determinar el
impacto de optimizar las terapias hipolipemiantes en términos de reduccién del riesgo residual.

Material y métodos: Estudio transversal, descriptivo y multicéntrico. Se incluyeron consecutivamente pacientes con antecedentes
cardiovasculares y un C-LDL mayor o igual que 55 mg/dL. El riesgo de eventos recurrentes (infarto agudo de miocardio, accidente
cerebrovascular o muerte vascular) a 10 afios y a lo largo de la vida se estim6 utilizando el modelo SMART-REACH. Mediante una
simulacién, se optimizé el tratamiento hipolipemiante de cada paciente (utilizando estatinas, ezetimibe o inhibidores de proproteina
convertasa subtilisina kexina tipo 9 [iPCSK9)), se estim6 el descenso del C-LDL, se verificé el alcance del objetivo lipidico y se calculd
la reduccién del riesgo cardiovascular y el nimero necesario a tratar (NNT) correspondiente.
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Resultados: Se incluyeron 187 pacientes (edad media 67,9 + 9,3 afios, 72,7 % hombres). Los riesgos residuales calculados a 10 afios
y a lo largo de la vida fueron 37,1 = 14,7 % y 60,3 + 10,7 %, respectivamente. Globalmente, se pudo optimizar una sola estrategia
farmacolégica con estatinas, ezetimibe o un iPCSK9 en el 38,5 %, el 11,5 % y el 5,5 % de la poblacién, respectivamente. La optimi-
zacién basada en dos tratamientos se realiz6 en el 27,5 % (estatinas + ezetimibe), el 7,7 % (estatinas + iPCSK9) y el 1,1 % (ezetimibe
+ iPCSK9) de los casos. En 15 pacientes se optimizé el tratamiento considerando los tres farmacos. El1 53,9 % y el 62,9 % de las
acciones para optimizar el tratamiento mostraron un NNT menor que 30 para evitar un evento a 10 anos o a lo largo de la vida,
respectivamente.

Conclusion: En este estudio, los pacientes con antecedentes cardiovasculares que no alcanzan la meta de C-LDL mostraron un riesgo
residual considerable. La simulacién mostré un importante margen para optimizar el tratamiento, con un impacto notable en el
riesgo residual.

Palabras clave: Riesgo cardiovascular residual - Colesterol LDL - Inhibidores de la hidroximetilglutaril-CoA reductasa - Ezetimibe -

Inhibidores de la PCSK9

INTRODUCTION

Cardiovascular disease is the leading cause of death
worldwide. (1) In the field of secondary cardiovascu-
lar prevention, current therapies have demonstrated
a remarkable ability to reduce cardiovascular risk in
our patients. However, despite these measures, car-
diovascular events still occur, even among patients
receiving optimal pharmacological treatment. As a
result, the concept of "residual cardiovascular risk" is
commonly used to describe the persistent risk of re-
current events despite adequate management of tradi-
tional cardiovascular risk factors, as low-density lipo-
protein cholesterol (LDL-C), blood pressure, or blood
glucose levels. (2)

The prognosis of patients with a history of cardio-
vascular disease is highly variable. Traditional risk
factors are independent predictors of recurrent events
and mortality. (3) Furthermore, the possibility of esti-
mating residual cardiovascular risk using scores has
been explored several years ago. (4-5) However, their
utility is limited in contemporary populations who are
on statins and other cardioprotective therapies as the
standard of care. (6)

Recently, a model has been developed for the pre-
diction of recurrent cardiovascular events based on the
Reduction of Atherothrombosis for Continued Health
(REACH) cohort study. (7) This model, called SMART-
REACH, can estimate the 10-year and lifetime risk
of recurrent cardiovascular events [acute myocardial
infarction (AMI), stroke, or vascular death]. These
estimations are based on clinical characteristics of
patients that are readily available in a usual clinical
setting. In addition, this model allows quantifying the
impact of different pharmacological treatments on re-
sidual cardiovascular risk, estimating risk reduction,
and calculating the number needed to treat (NNT) to
avoid an event.

The objectives of this study were: a) to evaluate the
residual cardiovascular risk in a population with a his-
tory of cardiovascular disease and LDL-C levels above
the recommended goals, using the SMART-REACH
model; and b) to determine the potential impact of
optimizing lipid-lowering therapies in terms of resid-
ual cardiovascular risk reduction using a simulation
model.

METHODS

We conducted a cross-sectional, descriptive, and multicenter
study in five outpatient cardiology centers in the Autono-
mous City of Buenos Aires and Great Buenos Aires, between
July and November 2022. The population was made up of
consecutive patients between 45 and 80 years (age range that
allows calculation of residual risk with the SMART-REACH
model) with a history of cardiovascular disease (coronary
artery disease, peripheral artery disease or cerebrovascular
disease). For the present study, patients who did not meet
the LDL-C goal recommended by current guidelines (< 55
mg/dL) were selected. (8) The medical records of the patients
included were reviewed, obtaining information on their his-
tory, cardiovascular risk factors, and medication received.

Serum levels of glucose, total cholesterol, high-density
lipoprotein cholesterol (HDL-C), triglycerides, C-reactive
protein, lipoprotein(a) [Lp(a)] and creatinine were measured
according to standard methods. LDL-C was calculated us-
ing the Friedewald formula. (9) Glomerular filtration rate
was estimated according to the CKD-EPI (chronic kidney
disease-epidemiology collaboration) equation. (10)

The 10-year and lifetime risks of recurrent events (MI,
stroke, or vascular death) were estimated using the SMART-
REACH model. (7)

Subsequently, a simulation model was used to further
optimize the lipid-lowering treatment in each patient, esti-
mating the decrease in LDL-C and verifying if the recom-
mended lipid goal was reached or not. Based on the rec-
ommendations of the latest Consensus on Cardiovascular
Prevention of the Argentine Society of Cardiology for sec-
ondary prevention of very high-risk patients who do not
reach LDL-C goal, (11) we considered the following order
for optimizing lipid-lowering treatment: 1) raise statins to
maximum dose, using high-intensity statins (atorvastatin 80
mg/day or rosuvastatin 40 mg/day). The choice between the
two regimens was based on previous treatment (raising the
dose of the statin the patient was already receiving). If, on
the other hand, the patient was receiving another statin, we
arbitrarily chose to administer atorvastatin 80 mg/day; 2)
add ezetimibe if LDL-C goal was not met despite treatment
with statins; 3) add a proprotein convertase subtilisin/kex-
in type 9 inhibitor (PCSK9i) when despite treatment with
statins and ezetimibe, LDL-C threshold was 70 mg/dL. The
simulation model considered no more than three steps in the
process for optimizing lipid-lowering therapy (one strategy
at a time). Some patients required a single step to optimize
treatment (following the order previously mentioned), while
others required two or three steps.

To estimate the hypothetical decrease in LDL-C with
each treatment, we considered the following hypotheses:
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(a) doubling of the statin dose implies an additional 6% de-
crease in LDL-C value; (12) (b) adding ezetimibe implies an
additional 23% decrease in LDL-C value; (13,14) (c¢) adding
a PCSK9i implies an additional 54% decrease in LDL-C val-
ue; (15) (d) switching from a moderate-intensity statin to a
high-intensity statin implies an additional 16% decrease in
LDL-C value; (13,16) e) switching from low-intensity statin
to high-intensity statin implies an additional 23% decrease
in the LDL-C value; (13) f) adding high-intensity statin
(atorvastatin 80 mg/day) in those patients who were not
taking statins implies an additional 50% decrease in LDL-
C value; (13) and, g) since the SMART-REACH model does
not include the use of pitavastatin, a similar intensity statin
(atorvastatin 10 mg/day) was chosen in those cases. (17)
Finally, the 10-year and lifetime residual cardiovascular
risk reduction with the corresponding NNT were calculated
for each necessary optimizing step to achieve LDL-C goal.
These results were automatically calculated by the SMART-
REACH model with each treatment change for each patient.

Statistical analysis

Continuous variables were expressed as mean *= standard
deviation (SD), or median and interquartile range (IQR) 25-
75, as applicable, and categorical variables as frequencies
and percentages. Continuous data with normal distribution
were compared between two groups using the Student's t
test; the Wilcoxon-Mann-Whitney was used to compare data
with non-normal distribution. A p value < 0.05 was consid-
ered statistically significant. All the statistical calculations
were performed using STATA 13.1 software package.

Ethical considerations

The study was conducted following the recommendations re-
garding medical research of the Declaration of Helsinki, the
Guidelines for Good Clinical Practice and the rules of the lo-
cal Committee on Ethics. The study protocol was approved
by the institutional review board.

RESULTS

A total of 187 patients were included; median age was
67.9 = 9.3 years and 72.7% were men. The prevalence
of type 2 diabetes in the population was 27.3% and
72.2% had hypertension; blood pressure was not well
controlled in 17.1% and 10.7% were current smokers.
Mean LDL-C level was 81.4 + 23.8 mg/dL and me-
dian triglyceride level was 115 mg/dL (IQR 88-153).
The baseline characteristics of the population are de-
scribed in Table 1.

In total, 95.2% of the population was taking statins
(high-intensity statins: 58.9%; moderate/low intensi-
ty-statins: 41.1%). The type and dose of statins used
are shown in Table 2.

Regarding non-statin therapy, 40.6% of the sub-
jects received ezetimibe (as monotherapy in only one
patient, the rest received combination therapy with
ezetimibe and statins), while two patients were treat-
ed with a PCSK9i .

On average, the calculated 10-year and lifetime
residual risks were 37.1 + 14.7% and 60.3 = 10.7%,
respectively.

The simulation showed that only 5 patients (2.7%)
did not meet criteria to consider optimizing treatment.
In all the cases, these were patients who had already

been receiving high-intensity statins on maximum
doses in combination with ezetimibe and had LDL-C
value below the threshold for indicating a PCSK9i (<
70 mg/dL). The remaining 97.3% of patients met the
criteria for the first step for optimizing lipid-lowering
treatment. In 81.9%, 12.6% and 5.5% of these cases it
was possible to optimize statin treatment (switching
to higher-intensity statin or raising to the maximum
dose), adding ezetimibe, or administering an PCSK9i,
respectively. However, only 37.9% of patients could
achieve the LDL-C goal. A second step for optimizing
treatment could be done in 81 patients. In this op-
portunity, ezetimibe or a PCSK9i was added in 80.2%
and 19.8% of cases, respectively. Nevertheless, 35.8%
of patients would not reach the LDL-C goal. Finally,
a third step for optimizing treatment was achieved in
15 patients (all of them received a PCSK9i). In this oc-
casion, LDL-C goal would be achieved in all the cases.

Table 1. Baseline characteristics of the population

Continuous variables* Total population (n = 187)

Age, years 67.9(9.3)
Time from index event, years 6 (3-11)
Systolic blood pressure, mm Hg 126.3 (14.1)
Total cholesterol, mg/dL 151.4 (30.7)
LDL-C, mg/dL 81.4(23.8)
HDL-C, mg/dL 44.2 (10.4)
Triglycerides, mg/dL 115 (88-153)
non-HDL-cholesterol, mg/dL 107.2 (29.4)
Creatinine level, mg/dL 1.1(0.4)
Glomerular filtration rate (mL/min) 75.6 (20.2)
Glycated hemoglobin (HbA1c), %** 6.8(1.2)
C-reactive protein, mg/dL (n=57) 1.5(1.4)
Lipoprotein(a), mg/dL (n=57) 25 (14-63)
Apolipoprotein B, mg/dL (n=51) 67.2 (30.4)

Categorical variables, %

Men 72.7
Type 2 diabetes 27.3
Hypertension 72.2
Active smoker 10.7
Coronary artery disease 83.1
Acute coronary syndrome 55.1
Myocardial infarction 36.4
Coronary revascularization 75.4
Peripheral vascular disease 13.9
Cerebrovascular disease 15.5
Heart failure 12.8
Atrial fibrillation 12.3
Familial hypercholesterolemia 8.6

*Mean or median (standard deviation or interquartile range)
**Patients with type 2 diabetes
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Considering all the steps for optimizing treatment
altogether, monotherapy with statins, ezetimibe or
PCSKOi could optimize treatment in 38.5% (n = 70),
11.5% (n = 21) and 5.5% (n = 10) of the population,
respectively. The use of two drugs optimized treat-
ment in 27.5% (statins + ezetimibe, 50 patients), 7.7%
(statins + PCSKO9i, 14 patients) and 1.1% (ezetimibe
+ PCSK9i, 2 patients) of the cases. In 15 patients
(8.2%) treatment was optimized by considering three
drugs (statins + ezetimibe + PCSK9i).

The simulation model showed that, after applying
all possible strategies to optimize treatment, 72.7%
(136 patients) would achieve the lipid-lowering goal.
The remaining 27.3% consisted of 5 patients with no
possibility of optimizing treatment and 46 patients
with LDL-C value between the goal (< 55 mg/dL) and
the threshold value (70 mg/dL) eligible to indicate a
PCSK9i. The stepwise sequence for optimizing treat-
ment and the proportion of patients who achieved
LDL-C goals can be seen in Figure 1.

The 10-year and lifetime residual risks decreased
on average by 2.8 + 1.9% and 3.5 + 2.9% after the
first step in treatment optimization, respectively. The
calculated NNT was 50.4 + 28.4 in the first case and
42.5 = 24.1 in the second case. After performing a
second step for optimizing treatment, the 10-year and
lifetime residual risks decreased on average by 6.1 +
3% and 7.5 * 3.6%, respectively. The calculated NNT
was 19.7 £ 8.5 in the first case and 16.2 + 6.5 in the
second case. Finally, in the subgroup of patients in
whom a third step for optimizing treatment could be
performed, the 10-year and lifetime residual risks de-
creased on average by 12.8 + 4.3% and 16.6 + 2.5%,
respectively. In this case, the calculated NNT were

very low (8.2 = 2.9 and 6.1 = 1 for 10-year and life-
time risks, respectively). The impact of the different
steps for optimizing lipid-lowering therapy on 10-year
and lifetime residual risks are shown in Figure 2. The
effect of the therapeutic regimens used on residual
risk is shown in Figure 3.

Overall, 53.9% and 62.9% of the actions imple-
mented to optimize treatment showed a 10-year or
lifetime NNT < 30 to prevent an event, respectively.
As expected, the lowest NNT values (greater impact
on residual risk) were observed in patients with a
higher baseline atherogenic lipid profile (Table 3).

DISCUSSION

In primary prevention, the current guidelines recom-
mend the use of risk scores to stratify cardiovascular
risk, since patients at higher cardiovascular risk are
more likely to benefit from certain pharmacological
treatments. (8,11,18,19) On the other hand, the tra-
ditional approach suggests that all patients with es-
tablished vascular disease should be classified as "very
high risk". However, this universal and simplified ap-
proach ignores the fact that the individual level of car-
diovascular risk may vary in these patients and limits
the possibility of a more personalized management in
secondary prevention. (20)

In this context, predictive tools as the SMART-
REACH model used in our study have emerged to es-
timate residual cardiovascular risk. The use of these
tools could be very useful, since recurrent events are
very common in the population with a history of car-
diovascular disease. (21-22) Moreover, the clinical
applicability of the risk scores developed to estimate
residual cardiovascular risk has already been evalu-

Patient with cardiovascular disease and
LDL-C > 55 mg/dL (n = 187).

No criteria to
optimize
n=5(2.7%)

Margin to optimize
n =182 (97.3%)

Step 1

Optimize statins (81.9%)
Add ezetimibe (12.6%)
Add PCSK9i (5.5%)

LDL-C < 55 mg/dL
n =69 (37.9%)

LDL-C > 55 mg/dL n
=113 (62.1%)

Margin to optimize, n = 81

Step 2

Add ezetimibe (80.2%)

LDL-C <55 mg/dL
n =52 (64.2%)

Margin to optimize, n = 15

Step 3

Add PCSK9i (100%)

Fig. 1. Stepwise sequence for
optimizing treatment and
proportion of patients who
| achieved LDL-C goal. PCSK9i:

proprotein convertase sub-
tilisin/kexin type 9 inhibitors.

Add PCSK9i (5.5%)

LDL-C >55 mg/dL
n = 29 (35.8%)

LDL-C <55 mg/dL
n =15 (100%)
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Fig. 2. The impact of the dif- 0

ferent steps for optimizing
lipid-lowering therapy on
10-year and lifetime residual
risks. NNT1: number needed

50.4

to treat to reduce a recur-
rent event at 10 years. NNT2:
number needed to treat to

reduce a lifetime recurrent
event.

Step 1 Step 2 Step 3
M 10-year risk reduction (%) ™ NNT1 ™ Lifetime risk reduction (%) NNT2
Fig. 3. Impact of the different
. 60
therapeutic schemes used 5
to optimize treatment on
residual risk. NNT1: number
needed to treat to reduce a 50 | 48.9
recurrent event at 10 years.
NNT2: number needed to
treat to reduce a lifetime 40 | 37
recurrent event. PCSK9: pro-
protein convertase subtilisin/
kexin type 9. 30 |
235
20 1
171
1.6
10 | 9.5
6.7
3.2 Rl
2.6] - 2.6 2.8
o mln e
Statins Ezetimibe PCSK9 i Statins + Statins + Statins + Ezetimibe +
Ezetimibe PCSK9 i Ezetimibe + PCSK9 i
PCSK9 i
M 10-year risk reduction (%) ™ NNT1 ™ Lifetime risk reduction (%) NNT2

ated in our country. (23) Specifically, the present study
evaluated a subpopulation in secondary prevention
that did not reach the LDL-C goal (< 55 mg/dL). As
it would be expected in a subgroup with higher lipid
values, our findings showed a significant estimated
residual risk, not only for developing an event in a
relatively short time interval (10 years), but also for
experiencing recurrent events over a lifetime. This
long-term time perspective could be especially useful
in younger patients.

The use of high-intensity statins in patients with
a history of cardiovascular disease is specifically rec-
ommended in the current guidelines. (8,11,17,18)
However, high-intensity statins are underutilized in
routine practice. (24) These clinically relevant prob-
lems in the management of lipid-lowering medications
have also been reported in our country. (25,26) In our
study, approximately 4 out of 10 patients were receiv-
ing inadequate dose of statins. Consequently, the mar-
gin for improving statin therapy was relevant.
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Table 2. Type and dose of statins received by the population

Statin

Simvastatin 1

Atorvastatin 15

Rosuvastatin 2 19

Fluvastatin

Pitavastatin 2

Total, n (%)

4 5(2.8)

26 31 12 84 (47.2)

37 26 84 (47,2)
3 3(1.7)

2(1.1)

Table 3. Baseline atherogenic particles and effect of treatment optimization on residual risk

Variable NNT < 30 NNT > 30
(10-year risk) (10-year risk)
LDL-C, mg/dL 94.4 (23.8) 66.8 (10.1)
non-HDL-C, mg/dL 122.2 (30.7) 91.6 (17.5)
ApoB, mg/dL (n=51) 77.1(31.5) 57.7 (28.1)

ApoB: apolipoprotein B; NNT: number necessary to treat

When the lipid-lowering goal is not achieved, ad-
dition of other non-statin drugs is also strongly rec-
ommended. (27) Combination therapy with statins
and ezetimibe was associated with greater cardiovas-
cular benefit compared to statin monotherapy in the
IMPROVE-IT study. (28) Similarly, in patients with
a history of cardiovascular disease, combination ther-
apy with moderate-intensity statins and ezetimibe
was not inferior to monotherapy with high-intensity
statins in the RACING study. (29) Likewise, the addi-
tion of a PCSK9 inhibitor to secondary prevention pa-
tients treated with statins has demonstrated a reduc-
tion in residual cardiovascular risk in the FOURIER
and ODYSSEY OUTCOMES trials. (30,31) Neverthe-
less, the use of combination therapies is uncommon
in daily practice. (24, 32) In this regard, about 40% of
the patients in our study were receiving ezetimibe and
only two patients were receiving a PCSK9i. Again, af-
ter the simulation, treatment was optimized in 88 and
41 patients with the use of ezetimibe or PCSK?9i, alone
or in combination, respectively. The use of PCSK9i
might even have been higher if we had not considered
a threshold value of 70 mg/dL as an indication. Our
findings are similar to those reported by Cannon et al.
in a simulation model performed with patients in the
United States. (13) In this case, 20%, 24%, and 26%
of the population evaluated required optimizing ther-
apy with statins alone, with combination therapy of
statins and ezetimibe, or with a triple scheme (statins,
ezetimibe, and PCSK9i) to achieve the LDL-C goal <
55 mg/dL, respectively. (33)

The NNT was introduced in the setting of clinical
trials to assess the impact of a given treatment, (34)
and is defined as the number of individuals needed
to be treated with the experimental therapy to pro-
duce or prevent one additional event compared with
those that would occur with the control treatment.

NNT < 30 NNT > 30
(lifetime risk) (lifetime risk)
<0.001 91.6 (23.8) 64.2(7.1) <0.001
<0.001 119.3 (30) 88.6(17.2) <0.001
0.027 74.2 (31.8) 56.2 (27.2) 0.047

The lower the NNT, the more effective the treatment.
Although there is no cut-off value, there is some con-
sensus among physicians and patients that a value be-
low 30 is more than acceptable in the context of cho-
lesterol-lowering treatments. (35) In our study, more
than half of the individual interventions performed
to optimize lipid-lowering treatment showed an NNT
value < 30. The relevance of this finding is that opti-
mizing lipid-lowering therapy produces a considerable
reduction in the residual cardiovascular risk in many
patients. Our findings are consistent with a simula-
tion study based on the recently published DA VINCI
study, (36) where the absolute and relative risk reduc-
tion with maximum possible treatment optimization
in patients with a history of cardiovascular disease
was 8.1% and 24%, respectively.

Finally, it is important to emphasize that the great-
est impact in terms of residual risk reduction was ob-
served in patients with a higher baseline atherogenic
lipid profile and with very-high intensity LDL-C-low-
ering interventions. Undoubtedly, once again our find-
ings demonstrate the direct association between the
quantity and quality of lipid profile and the clinical
complications of atherosclerosis. (37,38)

This study has some limitations. The possibility
of bias cannot be ruled out due to the study design.
Moreover, the score used in this study has not been
validated in Argentina. Nevertheless, external vali-
dation of SMART-REACH model was performed in
North America. (39) In addition, we did not consider
the presence of statin intolerance in the simulation,
a situation widely reported in the literature. (40) In
other words, the simulation evaluated the optimiza-
tion of treatment in an ideal scenario without adverse
drug effects that could limit its use. Another remark-
able aspect is that the incorporation of other lipid-low-
ering drugs as bempedoic acid or inclisiran were not
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considered by the simulation model because they were
not available in our country at the time the study was
conducted. On the other hand, our study only focused
on optimizing lipid-lowering treatment. The model al-
lows adjustment for other risk factors and incorpora-
tion of other drugs as antiplatelet agents or diabetes
medications. Finally, the aim of the present study was
to estimate residual cardiovascular risk using predic-
tive tools. Further prospective research should be con-
ducted to determine whether these scores calibrate
and discriminate correctly in our population.

CONCLUSION

Our study demonstrated that patients with a history
of cardiovascular disease who do not reach LDL-C
goal have a significant 10-year and lifetime residual
cardiovascular risk. However, the simulation model
showed a significant margin for optimizing treatment,
which was also associated with a marked reduction in
residual cardiovascular risk.
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