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Keywords: The current control of low-density lipoprotein cholesterol among patients with atherosclerotic
Ischemic heart disease cardiovascular disease is very low and this is associated with an increase of cardiovascular outcomes. In
LDL-cholesterol addition, the latter this happens, the risk will be greater. This is mainly due to an insufficient use of the
Secondary prevention lipid-lowering therapy currently available. In fact, with current treatments (statins, ezetimibe and

Lipid-lowering therapy PCSK9 inhibitors), the majority of patients in secondary prevention should achieve low-density

lipoprotein cholesterol goals. For these reasons, in this manuscript promoted by the Spanish Society of
Cardiology we propose three simple and feasible decision-making algorithms that include the majority
of clinical scenarios among patients with ischemic heart disease, with the double aim of attaining
therapeutic goals in the majority of patients as soon as possible; in secondary prevention the magnitude
of the benefit is risk- and time-dependent.
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RESUMEN
Palabras clave: El control actual de la concentracién de colesterol unido a lipoproteinas de baja densidad en el paciente
Cardiopatia isquémica con enfermedad cardiovascular ateroesclerética es muy escaso y esto se asocia con un aumento del

cLDL
Prevencion secundaria
Tratamiento hipolipemiante

riesgo de que se presenten complicaciones cardiovasculares. Ademas, cuanto mas tarde se logren dichos
objetivos, el riesgo serd mayor. Esto se debe principalmente a un uso insuficiente de las terapias
hipolipemiantes actualmente disponibles. De hecho, con los tratamientos actuales (estatinas, ezetimiba
e inhibidores de la proteina PCSK9), la mayoria de los pacientes en prevencion secundaria deberia lograr
los objetivos de control del colesterol unido a lipoproteinas de baja densidad. Por estos motivos, en el
presente documento promovido por la Sociedad Espafiola de Cardiologia se proponen 3 algoritmos de
abordaje sencillos y facilmente aplicables, que abarcan la mayoria de las situaciones clinicas que nos
podemos encontrar en los pacientes con cardiopatia isquémica, con el doble objetivo de lograr controlar
a la mayoria de los pacientes y hacerlo lo antes posible, ya que el beneficio en prevencién secundaria
depende del riesgo y del tiempo.

© 2019 Sociedad Espaiiola de Cardiologia. Publicado por Elsevier Espaiia, S.L.U. Todos los derechos reservados.
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Abbreviations

ACS: acute coronary syndrome
CV: cardiovascular
LDL-C: low-density lipoprotein cholesterol

INTRODUCTION

Although major advances have been made in the diagnosis and
treatment of atherosclerotic cardiovascular (CV) disease (ASCVD)
in recent years, recurrent ischemic events are still very common.!
There are a number of reasons for this, including poor control of CV
risk factors,”> among which hypercholesterolemia plays a major
role.® There is a wide body of evidence showing that excessive
blood cholesterol is a major cause of ASCVD, in particular
cholesterol that binds to low-density lipoproteins (LDL-C) and to
apolipoprotein B-containing lipoproteins, which are represented
by nonhigh-density lipoprotein cholesterol (non-HDL-C).** The
lowering thus of LDL-C and non-HDL-C using lipid-lowering drugs
is a highly effective strategy for preventing both primary ASCVD
and recurrent episodes.*® Clinical trials of drugs designed to
reduce atherogenic cholesterol (statins,” statins combined with
ezetimibe,® and PCSK9 inhibitors) have clearly shown that the
greater the reduction in LDL-C levels, the greater the protective
effect against ASCVD.? Indeed, as yet, there is no limit to the
amount that LDL can be lowered while still reducing CV risk, even
when levels are below 30 mg/dL.'®!! In addition, no harmful
health effects have been observed in patients with very low LDL-C
levels,'? although longer-term studies are needed. Data from
numerous sources, including cases of rare genetic diseases
characterized by very low LDL-C levels from birth, cellular and
organ physiology studies, Mendelian randomization analyses, and
clinical trials, have shown that very low LDL-C levels do not
significantly alter physiological functions associated with choles-
terol metabolism or increase the risk of disease.!®

In view of the above evidence, CV prevention guidelines
recommend increasingly strict atherogenic cholesterol targets for
patients with ASCVD and tailoring these targets to different risk
enhancers, such as ASCVD severity, comorbidities, and other CV
risk factors.'® Guidelines also stress the importance of rapid
attainment of targets to maximize the preventive benefit.'” In
short, the goal for patients should be to reduce LDL-C levels “as
much as possible and as fast as possible”. The European Society of
Cardiology (ESC) recommends that patients with acute coronary
syndrome (ACS) should be started on high-intensity statins as soon
as possible, regardless of LDL-C levels.'®

Despite the evidence, however, clinical practice studies
continue to show that most patients with ASCVD do not meet
the recommended treatment goals for the main CV risk factors. In
the recent EUROASPIRE V registry, just one-third of coronary
patients had LDL-C levels within the desired range.>!” There are
several reasons that could explain this lack of control, including
frequent prescription of lipid-lowering therapies incapable of
achieving sufficiently low LDL-C levels, a certain degree
of physician inertia when it comes to intensifying therapy in
patients not meeting their goals, and suboptimal treatment
adherence among patients.'® Failure to achieve lipid goals is
worrying as poor control is directly linked to high ASCVD
recurrence rates and also has high social and economic costs.'°
Strategies are thus needed to ensure that both clinicians and
patients make appropriate use of available treatment resources.

The aim of this consensus statement is to help clinicians achieve
LDL-C goals in patients with ASCVD in as short a time as possible.
Special attention is placed on accurate assessment of CV risk,

establishment of LDL-C goals, and identification of the most
suitable lipid-lowering therapies for patients with acute or chronic
coronary syndrome. This statement is not intended to be used as a
clinical practice guideline, but rather to present practical
recommendations that we believe will help improve LDL-C control
in Spain. The statement is an initiative of the Spanish Cardiology
Society and has been endorsed by the three sections of the society
mostly closely involved in lipid control (Clinical Cardiology,
Vascular Risk and Cardiac Rehabilitation, and Ischemic Heart
Disease and Acute Cardiovascular Care).

ALGORITHMS: METHODOLOGY AND JUSTIFICATION

The first step in the design of the algorithms presented in this
study was for a group of hyperlipidemia experts from a range of
clinical fields and settings (cardiology, primary care, lipid units) to
examine evidence from different clinical trials. The purpose of the
algorithms is to help physicians from any specialty (eg, cardiol-
ogists, internists, general practitioners) or care level (primary care,
hospitals, outpatient clinics) achieve LDL-C goals in patients with
ischemic heart disease in as short a time as possible. The
algorithms were designed to address 2 major clinical scenarios:
an acute scenario (hospitalization due to ACS or admission for
myocardial infarction and/or coronary revascularization in the
past year) and a chronic scenario (ACS >1 year previously,
percutaneous or surgical coronary revascularization, or stable
angina without revascularization).

The same 6-step procedure was applied to both scenarios to
determine 1) individual CV risk, 2) prior use of statin therapy,
3) use of maximally tolerated statin doses, 4) LDL-C levels at initial
evaluation, 5) treatment options for achieving LDL-C goals as soon
as possible, and, 6), additional treatment options for achieving
unmet goals after a period of 4 to 6 weeks for patients with acute
disease or chronic disease and extreme risk or 4 to 8 weeks for
patients with chronic disease and nonextreme (very high) risk.

In line with the 2017 and 2019 recommendations of the
American Association of Clinical Endocrinologists, patients with
ischemic heart disease were categorized into 2 CV risk groups—an
extreme risk group and a nonextreme (very high) risk group—
depending on their clinical characteristics.?’*? In light of recent
evidence,®'12324 however, it was decided to extend the criteria for
extreme risk. While not all the patients in this group have the same
risk of a CV event, they all have a higher risk than patients in the
nonextreme (very high) risk group. Patients not meeting any of
the criteria for extreme risk were considered to be at very high risk
of a CV event (table 1).

A target LDL-C level of under 55 mg/dL was established for
patients at extreme risk, regardless of the clinical scenario (acute or
chronic). The choice of this lower threshold was based on the
findings of several studies. The IMPROVE-IT trial, for example, found
that intensive therapy with simvastatin 40 mg plus ezetimibe
10 mg (LDL-C, 53.7 mg/dL) resulted in a significant reduction in CV
events compared with simvastatin 40 mg (LDL-C, 69.5 mg/dL).8In a
meta-analysis of 8 clinical trials involving 38 153 patients allocated
to statin therapy, those who achieved LDL-C levels under 50 mg/dL
experienced the fewest CV events.” Recent studies of PCSK9
inhibitors have also shown that strict lipid goals can be achieved
with these drugs. In the FOURIER trial (patients with ASCVD),
evolocumab lowered median LDL-C levels to 30 mg/dL,>> while in
the ODYSSEY trial (patients with ACS in past year),!! alirocumab
resulted in an initial lowering of LDL-C to 38 mg/dL, although this
increased to 53 mg/dL at the end of follow-up due to the study
design. In both studies, addition of PCSK9 inhibitors to standard
treatment resulted in further reductions in CV events in patients
with ischemic heart disease.' "% For our algorithms, it was decided
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Table 1

Patients with ischemic heart disease and extreme or very high cardiovascular risk

Extreme CV risk e Diabetes

e Chronic kidney disease (stage 3b A2-A3 or 4)

e Atherosclerotic vascular disease in another place (clinical or clearly defined by imaging)

e > 2 previous myocardial infarctions

e Myocardial infarction in previous 2 years

e Involvement of > 2 coronary vessels (multivessel disease), regardless of revascularization

e Previous coronary revascularization surgery

e ACS in young patient (<55 y for men and <65 y for women)

e Progression of cardiovascular disease (clinical or confirmed by imaging) despite being within target range*
e Familial hypercholesterolemia

o Lipoprotein (a) > 180 mg/dL

Nonextreme (very high) CV risk

o None of the above criteria

ACS, acute coronary syndrome; CV, cardiovascular.

" Appearance of new clinical manifestations and/or new atherosclerotic lesions in imaging studies, regardless of associated symptoms.
Table compiled using data from Cannon et al.,® Schwartz et al.,'" Jellinger et al.,>! Garber et al.,>? Sabatine et al.,>> and Abu-Assi et al.>.

to maintain the LDL-C goal at under 70 mg/dL for patients with
chronic disease and nonextreme risk. Notwithstanding, if a patient
experiences a new CV event at an LDL-C level of between 70 and
135 mg/dL, the goal should be to reduce their LDL-C by at least 50%,
especially if they have been previously treated with statins.?®

We followed the recommendations of Masana et al.>6-2% and
the more recent recommendations of the Spanish Atherosclerosis
Society,?® albeit with some minor modifications, to choose the
most suitable lipid-lowering therapies and estimate their ability to
reduce LDL-C (table 2).3° Although the bulk of evidence on the CV
benefits of LDL-C reduction comes from clinical trials with statins
(vs statins plus ezetimibe and PCSK9 inhibitors), priority was given
to achieving target LDL-C levels as quickly as possible using
existing lipid-lowering drugs with proven CV benefit.%11:23

Treatment adherence is an importance consideration when
contemplating changes to treatment and patients must be made to
understand the importance of adhering to treatment if they wish
to achieve their goals. Finally, although decisions on whether to
intensify lipid-lowering therapy in patients with ASCVD should not
be delayed, patients should be encouraged to follow an appropriate
diet and to exercise regularly.!61415:25

INTERPRETATION OF ALGORITHMS

This consensus statement proposes 3 algorithms for improving
LDL-C control in different clinical scenarios in patients with
ischemic heart disease and CV risk. Algorithm 1 is for patients
with acute disease (figure 1), algorithm 2 is for patients with
chronic disease and extreme risk (figure 2), and algorithm 3 is for
patients with chronic disease and nonextreme (very high) risk
(figure 3). The 3 algorithms are designed to be interpreted in a
similar manner. Each algorithm has 6 columns. The first column
identifies the patient’s CV risk (extreme vs nonextreme/very high)
and establishes the corresponding LDL-C goal. The second and
third columns dictate which steps should be taken depending on
whether the patient was taking statins at the time of evaluation
and on whether they were receiving maximally tolerated doses.
The fourth column shows a range of possible LDL-C levels during
initial evaluation. Based on this information and on the LDL-C-
lowering ability of the different treatments contemplated in table
2, the fifth column shows treatment intensification options for
achieving target LDL-C levels in as short a time as possible. To
simplify interpretation, this column uses the same color-code
system as that used in table 2 (red, very high-intensity lipid-
lowering treatment; orange, high-intensity lipid-lowering treat-
ment; yellow, medium-intensity lipid-lowering treatment; blue,
addition of PCSK9 inhibitors). A box containing 2 colors indicates
that there are 2 potentially valid treatments. The size of each color

indicates the approximate likelihood of reaching the desired LDL-C
levels with each option. When an LDL-C reduction of 50% to 59% is
needed, patients can be treated with maximally tolerated statin
doses or moderate-intensity statins combined with ezetimibe,
depending on the situation (eg, previous statin therapy and its
intensity, risk of adverse effects with maximally tolerated statin
therapy). Patients should have their blood tested after 4 to 6 or
8 weeks of treatment initiation, depending on the scenario. If target
levels have not been reached, treatment should be intensified
according to the indications in column 6, which also uses the same
color codes as table 2. If, by contrast, target levels have been
achieved, the follow-up visits should be spaced out.

DISCUSSION

The REPAR study showed that good lipid control was achieved
in only 26% of patients seen at cardiology clinics in Spain and that
this lack of control was mainly due to the underutilization of
available lipid-lowering treatments: only 45% of patients were
being treated with high-intensity statins and 14% with ezetimi-
bab.?! Physician inertia was also very common, as therapy was not
intensified in 7 out of 10 patients with inadequate lipid control.
These findings are surprising considering the strong evidence
supporting the CV benefits of lipid-lowering therapy, whether with
high-intensity statins, such as atorvastatin (which is specifically
indicated for the prevention of CV disease), or with statins plus
ezetimibe.®>?> Measures are needed to reverse this trend. The
algorithms presented in this document are designed to provide a
simple guide to improving lipid control for secondary prevention
in Spain. They are informed by the latest scientific evidence and
contemplate most clinical scenarios of ischemic heart disease,
including hospitalization for ACS and outpatient monitoring.

Lowering of LDL-C levels reduces the incidence of CV events,
and the lower the levels, the greater the reduction.'? These benefits
are also seen in patients older than 75 years.>> Nonetheless, unlike
other risk factors, such as hypertension and diabetes, LDL-C does
not appear to be associated with a J-curve, ie, there is no threshold
under which lowering of LDL-C starts to produce adverse
effects.®!1?3 The LDL-C goal established for the extreme CV risk
category, 55 mg/dL, is particularly strict because evidence from
various studies suggests that a threshold of 70 mg/dL is too high for
many patients with ischemic heart disease.!!%>

CV risk tends to be underestimated across clinical practice
settings.> This is concerning, as risk underestimation in hyperlipi-
demic patients leads to inappropriate LDL-C goals and insufficient
intensification of lipid-lowering treatment.>®> The aim of this
consensus statement was to formulate a simple approach for
identifying ASCVD patients with extreme CV risk and to provide
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Table 2

Classification of lipid-lowering drugs according to their ability to reduce low-density lipoprotein cholesterol

Lowering ability

Treatments

Add PCSK9* inhibitor at maximally tolerated doses to lipid-lowering treatment
e Evolocumab 140 mg (~85%)

e Alirocumab 75 mg (~76%)

e Alirocumab 150 mg

Potent statin + ezetimibe
e Atorvastatin 40-80 mg +ezetimibe 10 mg
e Rosuvastatin 10-40 mg +ezetimibe 10 mg

High (50%-59% reduction)

High-potency statin

e Atorvastatin 40-80 mg

e Rosuvastatin 20-40 mg
Medium-potency statin + ezetimibe

e Simvastatin 20-40 mg +ezetimibe 10 mg
o Pravastatin 40 mg +ezetimibe 10 mg

o Lovastatin 40 mg +ezetimibe 10 mg

o Fluvastatin 80 mg + ezetimibe 10 mg

e Pitavastatin 2-4 mg+ezetimibe 10 mg

o Atorvastatin 10-20 mg + ezetimibe 10 mg
e Rosuvastatin 5 mg+ezetimibe 10 mg

Moderate (30%-49% reduction)

Medium-potency statin

e Atorvastatin 10-20 mg

e Rosuvastatin 5-10mg

e Simvastatin 20-40 mg

e Pravastatin 40 mg

o Lovastatin 40 mg

e Pitavastatin 2-4 mg

e Fluvastatin XL 80 mg

Low-potency statin +ezetimibe

e Simvastatin 10 mg+ezetimibe 10 mg
e Pravastatin 20 mg +ezetimibe 10 mg
e Lovastatin 20 mg +ezetimibe 10 mg
o Fluvastatin 40 mg + ezetimibe 10 mg
e Pitavastatin 1 mg+ezetimibe 10 mg

Adapted from Masana et al.>®*~?® and Mostaza et al.*®.

" In general, it is recommended to start with maximal doses of PCSK9 inhibitors to achieve the greatest possible reduction in low-density lipoprotein cholesterol as early as

possible.

Patient CV . . Maximally
risk Prior statin therapy tolerated dose

Yes

Acute scenario No

(goal < 55 mg/dL):

Initial treatment If control not
options achieved after 4-6 wk

/7
|
| -

LDL-C

/7
I
[
/

< 55 mg/dL *%
No —155-100 mg/dL I—V

LDL-C lowering ability
High (50%-59%)

Moderate (30%-49%)

> 100 mg/dL I

Figure 1. Algorithm for lipid-lowering therapy in acute scenarios. CV, cardiovascular; LDL-C, low-density lipoprotein cholesterol. * Consider addition of PCSK9
inhibitors if combination statin and ezetimibe therapy is not expected to achieve goals (tailor to patient’s LDL-C levels and characteristics). ** Consider moderate-
intensity statins in elderly or frail patients or when high-intensity statins are contraindicated. *** If LDL-C reduction of > 50% has not been achieved.

guidance on how to optimize lipid-lowering therapy and achieve LDL-
C goals in this setting. A recent Spanish study described an equation
for predicting risk in patients with familial hypercholesterolemia.®”

The speed with which LDL-C goals are achieved is also
important, as the sooner a target is reached and the longer it

is maintained, the greater the benefit.>3%37 The algorithms
presented in this document are designed to ensure that
patients reach target LDL-C levels as quickly as possible. If the
treatment intensification initiated at the time of evaluation
does not succeed in lowering levels within 4 to 6 or 8
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Patient CV Prior statin Maximally tolerated LDL-C Initial treatment If control not
risk therapy dose options achieved after 4-6 wk

—
—
o
< 55 mg/dL
LDL-C lowering ability

High (50%-59%)

Yes

Yes

Acute scenario No
Extreme CV risk
(goal < 55 mg/dL):

No

I
E—
—
I
E—
I

Moderate (30%-49%)

Figure 2. Algorithm for lipid-lowering therapy in chronic with extreme CV risk scenarios. CV, cardiovascular; LDL-C, low-density lipoprotein cholesterol. * Consider
addition of PCSK9 inhibitors if combination statin and ezetimibe therapy is not expected to achieve goals (tailor to patient’s LDL-C levels and characteristics). **
Consider moderate-intensity statins in elderly or frail patients or when high-intensity statins are contraindicated. *** If there is failure to reduce LDL-C by > 50%.

If control not

Patignt Ccv Prior statin Maximally tolerated LDL-C Initial treatment achieved
risk therapy dose options after 4-8 wk
| <7omgadl | — [T
[70100mgaL | —> I
[100-130mgraL | —> NSNS
Yes | >130mgaL | —> SN
\ <70 mg/dL — | \ | |

Chronic scenario

(goal < 70 mg/dl): > 130 mg/dL — I
. e
m — o —
LDL-C lowering ability \ _ ., I e

High (50%-59%)

Moderate (30%-49%)

Figure 3. Algorithm for lipid-lowering therapy in chronic with nonextreme (very high) CV risk scenarios. CV, cardiovascular; LDL-C, low-density lipoprotein
cholesterol. * Consider addition of PCSK9 inhibitors if combination statin and ezetimibe therapy is not expected to achieve goals (tailor to patient’s LDL-C levels and
characteristics). ** Consider moderate-intensity statins in elderly or frail patients or when high-intensity statins are contraindicated. *** If there is failure to reduce
LDL-C by > 50%.

weeks, depending on the scenario, further intensification is by each patient’s LDL-C goals. Currently available lipid-lowering

needed. drugs with proven benefit for secondary CV prevention®'!?3 are

The current evidence indicates that the CV benefits of lipid- shown in table 2, which also indicates how treatments can be
lowering therapy depend not so much on the treatment used, but combined depending on prior therapy and current goals. Again, the
on the LDL-C reduction achieved, thus shifting the focus from high- ultimate aim is to reach target LDL-C levels as quickly as possible.
intensity statin therapy to high-intensity lipid-lowering therapy.>® A French research group recently published an algorithm with a

The choice of lipid-lowering drugs should therefore be determined similar purpose to ours. While they did not include the latest
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evidence on PCSK9 inhibitors or provide recommendations beyond
4 to 6 or 8 weeks following discharge for ACS,'” their algorithm led
to improved lipid control through intensification of lipid-lowering
therapy. At discharge, 91% of patients were taking high-intensity
statins (combined with ezetimibe in 62%), and at follow-up, 77% of
the patients had reached the target LDL-C level of under 70 mg/
dL° We believe it is also likely that the application of the
algorithms proposed in this manuscript will lead to high rates of
LDL-C control in patients with ischemic heart disease in different
clinical scenarios and ultimately reduce the risk of new CV events.
There is, however, a need for studies analyzing the cost-
effectiveness of these algorithms in clinical practice.

CONCLUSIONS

An optimal approach to secondary CV prevention should
include lifestyle measures (with patient participation in cardiac
rehabilitation programs), attainment of risk factor control goals,
and use of drugs and interventions with proven prognostic
benefits. Although it is well known that LDL-C lowering
significantly reduces the risk of CV events, most patients do not
reach their target levels, even though we have the tools to achieve
adequate control in most cases. While this is worrying in the
context of the general hyperlipidemic population, it is even more of
a concern in patients requiring secondary prevention. To address
this situation, the Spanish Cardiology Society decided to create a
set of simple, easy-to-apply algorithms that cover most secondary
prevention scenarios encountered in clinical practice.
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