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Abstract

Background: Low-density lipoprotein cholesterol (LDL-C) contrib-
utes decisively to the development of cardiovascular disease (CVD). 
In the LYNX registry we determined the rate of achievement of the 
target value of LDL-C, the use of lipid-lowering therapy (LLT) and 
the predictive factors of not reaching the target in patients with stable 
coronary heart disease (CHD).

Methods: LYNX included consecutive patients with stable CHD 
treated at the University Hospital of Caceres, Extremadura (Spain) 
from September 2016 to September 2018, and those who must have 
an LDL-C target below 70 mg/dL according to the European Society 
of Cardiology (ESC) 2016 guidelines. The variables independently 
associated with the breach of the LDL-C objective were evaluated by 
multivariable logistic regression.

Results: A total of 674 patients with stable CHD were included. The 
average LDL-C levels were 68.3 ± 24.5 mg/dL, with 56.7% showing 
a level below 70 mg/dL. LLT was used by 96.7% of patients, 71.7% 
were treated with high-powered statins and 30.1% with ezetimibe. 
The risk of not reaching the target value of LDL-C was higher in 
women, in active smokers, and in those who had multivessel CHD or 
had atrial fibrillation. Patients with diabetes mellitus, those who took 
potent statins or co-administration treatment with ezetimibe were 
more likely to reach the target level of LDL-C.

Conclusions: The treatment of dyslipidemia in patients with chronic 

CHD remains suboptimal; however, an increasing number of very 
high-risk patients achieve the LDL-C objective, although there is still 
enormous potential to improve cardiovascular outcome through the 
use of more intensive LLT.
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Introduction

Atherosclerotic cardiovascular disease (CVD) is the lead-
ing cause of death in Europe, responsible for 45% of all 
deaths [1], and this despite the fact that the implementation 
of healthy lifestyles and pharmacological interventions have 
contributed to the reduction of approximately one-third of 
mortality [2, 3].

Chronic coronary heart disease (CHD) continues to be 
the most prevalent cardiology pathology attended in cardiology 
consultations and accounts for 50% of patients with heart disease 
[4].

Low-density lipoprotein cholesterol (LDL-C) is one of the 
main risk factors for CVD because of its role in the devel-
opment of atherosclerosis. Scientific evidence has shown that 
LDL-C is the fundamental cause of CVD and that its intensive 
reduction with lipid-lowering therapy (LLT) should be part of 
the treatment of all patients with established CVD [5].

The effectiveness of statins has been demonstrated in nu-
merous studies, not only to reduce LDL-C levels [6], but also 
in the reduction of cardiovascular events [7], and their effec-
tiveness is favored by a more intensive treatment [8]. In ad-
dition, the reduction of LDL-C with other LLT different from 
statins has also proved the reduction of cardiovascular events. 
Thus, co-administration therapy with ezetimibe demonstrated 
in the IMPROVE-IT study the benefit of a non-statin associ-
ated with standard LLT with statins to reduce cardiovascular 
events in patients with CVD [9]. More recently, non-statin LLT 
that is very effective in reducing LDL-C has been approved 
such as proprotein convertase subtilisin/kexin type 9 inhibitors 
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(PCSK9i) evolocumab and alirocumab [10, 11].
International clinical practice guidelines set out precise 

objectives for the treatment of dyslipidemia [12, 13]. Al-
though the classification of cardiovascular risk differs slightly 
between guidelines, all those that were in force at the time 
the study was conducted defined a target of LDL-C < 70 mg/
dL for patients with a very high risk. However, studies have 
revealed a significant gap between target LDL-C levels and 
LDL-C levels measured in different populations, particularly 
in very high-risk patients. The recent DYSIS II study in 18 
countries showed that only 29.4% of patients with stable CHD 
were on targets [14]. In a recent Spanish multicenter registry 
carried out in cardiology consultations, which included pa-
tients with CHD, only 26% of patients met the LDL-C ob-
jective, and this despite the fact that 95.3% of them received 
LLT [15]. More recently, the LIPICERES registry showed 
that 52.3% of patients with CHD achieved the LDL-C objec-
tive [16]. In the EUROASPIRE V registry, carried out in 29 
European countries, only 29% of patients with previous in-
farction achieved the objective; however, Spain is one of the 
countries in which this degree of achievement of objectives 
higher, 48.7% [17].

During the elaboration of this article, the new guidelines 
of dyslipidemias of the European Society of Cardiology (ESC) 
have been published [18], where it is established a more de-
manding LDL-C objective in very high-risk patients, which is 
reduced to < 55 mg/dL.

The objective of this study was to analyze the frequency 
and predictive factors of achieving LDL-C objectives in pa-
tients with stable chronic CHD reviewed in two cardiology 
consultations in the province of Caceres (Extremadura, Spain).

Patients and Methods

Study design

Observational and cross-sectional study in which all patients 
with chronic CHD who were reviewed in two cardiology con-
sultations of the Department of Cardiology of the San Pedro 
de Alcantara de Caceres University Hospital (Extremadura, 
Spain) from September 2016 to September 2018 were con-
secutively included. This study was approved by the Clinical 
Research Ethics Committee of the hospital.

Variables studied

The clinical data were obtained from the clinical history of the 
patients at the initial and only visit. Data on biodemograph-
ic parameters (current age and gender) and anthropometric 
(weight, height, body mass index (BMI) and abdominal perim-
eter) characteristics, cardiovascular risk factors (arterial hyper-
tension, diabetes mellitus, dyslipidemia, smoking and family 
history of premature CHD), vascular disease (cerebral or pe-
ripheral), presence of atrial fibrillation, valvulopathies, cur-
rent clinical and analytical parameters (blood glucose, HbA1c, 
creatinine, cholesterol, triglycerides, high-density lipoprotein 

cholesterol (HDL-C), LDL-C and lipoprotein (a) (Lp(a)) were 
collected likewise, and data related to CHD (age of onset, cor-
onary angiography, number of affected vessels and number of 
events) were also collected.

The name and daily dose of LLT (statins and/or ezetimibe 
and/or PCSK9i) were collected. High-intensity statins were 
considered to be those whose expected reduction in LDL-C 
was 50% (rosuvastatin 20 mg, atorvastatin 40 and 80 mg per 
day), according to the ESC 2016 guidelines [12].

Variable definition

A patient was considered to have a stable chronic CHD when 
he or she fulfilled one or more of the following: coronary ste-
nosis > 50%, assessed by coronary angiography or coronary 
computed tomography (CT); previous percutaneous coronary 
intervention (PCI); previous coronary artery bypass graft 
(CABG); or history of acute coronary syndrome (> 3 months 
before inclusion).

A patient was classified as diabetic if the diagnosis was 
recorded in his medical history, if he received antidiabetic 
medication or if he had a fasting blood glucose > 126 mg/dL 
or an HbA1c > 6.5%. If it was between 100 and 125 mg/dL or 
HbA1c between 5.7% and 6.4% without a previous diagnosis 
of diabetes, it was considered prediabetes.

It was considered as a smoker for those who had con-
sumed at least one cigarette in the last month.

One patient was overweight if he had a body mass index 
(BMI) between 25 and 30 kg/m2, and was obese if he had a 
BMI > 30 kg/m2. Abdominal obesity was defined by an ab-
dominal perimeter > 102 cm in men and > 88 cm in women. 

LDL-C levels were calculated with Friedewald’s formula. 
The main variable of the study was the “adequate lipid con-
trol”. Following the criteria of the European guideline [12], the 
concentration of LDL-C < 70 mg/dL was defined as adequate 
control, thus establishing two groups: LDL-C < 70 mg/dL and 
LDL-C ≥ 70 mg/dL . The update of the ESC 2019 guidelines 
for dyslipidemia was published during the preparation of this 
manuscript, and reduced the concentration of LDL-C to obtain 
adequate control at < 55 mg/dL [18].

Statistical analysis

In the descriptive analysis, the quantitative variables are shown 
with measures of central tendency and dispersion (mean and 
standard deviation), except Lp(a), which does not follow a 
normal distribution (median and interquartile range), and the 
qualitative variables such as absolute frequency (n) and rela-
tive frequency (%). For the comparisons of means, the Stu-
dent’s t-test was used and to compare more than two means, 
the analysis of variance (ANOVA) test was applied. For the 
Lp(a) analysis, non-parametric tests were used (Mann-Whit-
ney U or Kruskal-Wallis).

Factors associated with non-compliance with LDL-C tar-
get values were first analyzed using the Student’s t-test or the 
Mann-Whiney U-test for continuous variables, and with the 
Chi-square or Fisher’s exact test for categorical variables. Sub-
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sequently, a univariate and multivariable logistic regression 
analysis was used. The variables included in the multivariate 
model were those with a value of P < 0.2 in the univariate anal-
ysis or variables of clinical interest. Statistical analysis was 
performed with the SPSS 21.0 program (SPSS, Inc., IL, USA).

The research meets the guidelines for human studies, and 
the study protocol has been approved by the hospital’s human 
research committee. The study was conducted in accordance 
with the ethical standards of the institution responsible for hu-
man beings, as well as with the Declaration of Helsinki.

Results

Patient characteristics

A total of 674 consecutive patients were included in the study. 
The mean age was 65.6 ± 12.1 years and 19.3% were women. 
The mean age of onset of CHD was 59.3 ± 12.0 years, 25.4% 
(171) of the patients were older than 75 years and 4% (27) 
were younger than 45 years; and 29.2% (192) of patients had 
performed a cardiac rehabilitation program.

Table 1 shows the general characteristics of the study 

population.
Coronary angiography was performed in 97.6% of the pa-

tients, 44.5% showing coronary lesions of a vessel, 15.6% with 
coronary revascularization surgery and percutaneous revascu-
larization by 80% angioplasty had been performed, stenting 
in 35.8% of them, and more than one stent to the rest. One 
hundred twenty-five (18.5%) patients had presented more than 
one event.

Lipid concentrations and LLT

The lipid values of the whole sample are shown in Table 2. 
Plasma Lp(a) levels greater than 50 mg/dL were present in 
31.2% of patients.

Regarding the consumption of LLT, 96.7% (652) of the 
patients were treated with statins, without differences between 
sexes (women 96.9% vs. men 96.7%; P: not significant). 
Figure 1 shows the distribution of its use. The most used is 
atorvastatin (68.4%). Of the non-statin lipid-lowering agents, 
30.1% received ezetimibe and 1% PCSK9i.

Four hundred eighty (71.7%) of the patients were treated 
with high-intensity statins. There were no significant differ-
ences between sexes in the prescription of high-intensity LLT 

Table 1.  General Characteristics of the Study Population (N 
= 674)

Clinical variables Results
Age (years) 65.6 ± 12.1
Age of onset of CHD (years) 59.4 ± 12.0
Women (%) 19.3
Weight (kg) 78.1 ± 14.7
Size (cm) 165.0 ± 9.4
Body mass index (BMI) (kg/m2) 28.6 ± 4.3
Nutritional condition
  Low weight (BMI < 18.4) (%) 0.2
  Normal weight (BMI 18.5 - 24.9) (%) 18.1
  Overweight (BMI 25 - 29.9) (%) 48.1
  Obesity (BMI > 30) (%) 33.6
Waist circumference (cm) 101.7 ± 10.6
  > 102 in man (%) 46
  > 88 in women (%) 90.7
Active smoker (%) 15.3
Arterial hypertension (%) 63.6
Diabetes mellitus (%) 38.7
Dyslipidemia (%) 66.6
Family history of premature CVD (%) 37.9
Peripheral artery disease (%) 10.4
Cerebrovascular disease (%) 7.1
Atrial fibrillation (%) 12.6

CHD: coronary heart disease; CVD: cardiovascular disease.

Table 2.  Analytical Values of the Whole Sample (Mean ± 
Standard Deviation)

Total cholesterol (mg/dL) 139.2 ± 31.1
LDL-C (mg/dL) 68.3 ± 24.5
HDL-C (mg/dL) 47.3 ± 13.9
Triglycerides (mg/dL) 119.3 ± 69.3
Non-HDL cholesterol (mg/dL) 91.9 ± 28.3
Creatinine (mg/dL) 1.1 ± 0.7
Glucose (mg/dL) 112.4 ± 34.6
HbA1c (%) 6.1 ± 1.0

HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipo-
protein cholesterol; HbA1c: glycosylated hemoglobin.

Figure 1. Distribution of use of the different statins.
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(women 70.0% vs. men 72.1%; P: not significant) nor in that of 
ezetimibe (women 26.9% vs. men 31.0%; P: not significant).

Predictors of achievement of LDL-C objectives

Three hundred eighty-two patients had a LDL-C < 70 mg/dL 
(56.7%), and 448 patients with a non-HDL cholesterol < 100 
mg/dL (66.5%). One hundred eighty-nine patients had a LDL-
C < 55 mg/dL (28%); 59% of men vs. 46.9% of women had 
LDL-C values < 70 mg/dL (P = 0.014). There were no differ-
ences in achieving LDL-C objectives according to the age of 
the patients.

Neither hypertensive patients, nor diabetics, nor those 
with overweight or obesity, nor those with a family history of 
early CHD showed differences in the achievement of LDL-C 
objectives, but those who had a history of dyslipidemia (49.9% 
vs. 70.2%; P < 0.0001) did.

Patients who achieved the LDL-C target < 70 mg/dL also 
showed lower mean HDL-C levels (46.3 ± 14.1 mg/dL vs. 48.5 
± 13.6 mg/dL; P = 0.039) and similar triglyceride values (116.5 
± 75.6 mg/dL vs. 122.4 ± 57.7 mg/dL; P = 0.272). Lp(a) levels 
were higher in individuals who did not achieve the LDL-C tar-
get < 70 mg/dL compared to those who did (42.9 ± 44.4 mg/dL 
vs. 36.4 ± 39.2 mg/dL; P = 0.035).

In patients who were in high-intensity LLT, the LDL-C 
target of < 70 mg/dL was achieved in 75.9%, compared to 
24.1% of those who did not (P = 0.009); and in those who 
took ezetimibe, regardless of whether they took high-intensity 
LLT, the LDL-C target of < 70 mg/dL was achieved at 65.4%, 
compared to 34.6% of those who did not take it (P = 0.007).

Factors associated with the fulfillment of the LDL-C objec-
tive

Table 3 details the characteristics associated with achieving the 
LDL-C target < 70 mg/dL, among which are diabetes mellitus, 
a lipid-lowering treatment with high-intensity statins and tak-
ing ezetimibe. In contrast, female sex, active smoking, having 
more extensive coronary involvement, and the coexistence of 

atrial fibrillation were associated with poor control with LDL-
C ≥ 70 mg/dL.

Discussion

In Western countries, the incidence of myocardial infarction 
has decreased in recent years and long-term survival has im-
proved [19, 20]. However, patients with a previous myocardial 
infarction continue to have a high cardiovascular risk and it is 
estimated that one in five has a recurrent cardiovascular event 
in the following 10 years [21].

The existence of a relationship between the reduction of 
LDL-C and cardiovascular risk has been shown in numerous 
studies, such that the reduction of 39 mg/dL (1 mmol/L) is 
associated with a 23% decrease in cardiovascular events [9]. 
Therefore, current guidelines recommend, regardless of LDL-
C level, the prescription of LTT to all patients with CHD if 
not contraindicated. In LYNX, 96.7% of all patients were on 
LLT. Other studies have also reported high percentages of very 
high-risk patients on LLT, as in the DYSIS II study, in which 
93.8% of the CHD cohort used LLT [14].

However, despite the high percentage of very high-risk pa-
tients in LLT, most studies have poor results in achieving LDL-
C objectives. In the DYSIS II study, only 29.4% of patients 
with stable CHD achieved the LDL-C target < 70 mg/dL [14]. 
In patients with the Swedish Secondary Prevention after Heart 
Intensive Care Admission register, with 1 year of post-infarc-
tion follow-up during 2013, about 70% did not reach the LDL-
C target < 70 mg/dL (69% of men and 75% of women) [22].

In the CEPHEUS registry, conducted in 29 countries in the 
Middle East, only 22.8% of patients with CAD achieved the 
LDL-C target of < 70 mg/dL [23], and in the EPHESUS study, 
conducted in 40 centers in Turkey, only 18% [24].

In Spain, in the REPAR registry it was achieved a con-
trol level of 26% in LDL-C objectives in patients with stable 
CHD, with great variability in the average levels of LDL-C 
in different regions [15]. The most recent data in Spain show 
improvements in the management of dyslipidemia, but the 
achievement of the LDL-C objective remains insufficient. In 
the LIPICERES registry, the achievement of LDL-C objec-
tives in patients with stable CHD was 52.3% [16].

In LYNX, more than half of patients with CHD have an 
LDL-C level below 70 mg/dL, and this is probably related to 
an increasingly widespread use of LLT and the high-intensity 
of such treatment.

Data obtained from the Swedish quality registry SWEDE-
HEART showed an improvement in the achievement of LDL-
C control objectives, which was 56% in 2017 and rising to 
60% in 2018 [25]. The causes could be greater therapeutic 
compliance by having greater access to high-intensity statins 
by lowering the prices of atorvastatin after the patent expired. 
In previous observational studies, adherence to statin therapy 
in patients with CHD ranged from 50% to 79%; factors that 
may affect compliance would include demographic and socio-
economic factors, side effects, lifestyle, distance between doc-
tor visits, and number of pills prescribed [22].

Cross-sectional EUROASPIRE records carried out in sev-

Table 3.  Factors Independently Associated With LDL-C < 70 
mg/dL (Logistic Regression)

OR (95% CI) P
Female sex 1.7 (1.12 - 2.48) 0.01
Diabetes 0.7 (0.50 - 0.96) 0.03
Active smoker 2.0 (1.29 - 3.11) 0.002
Multivessel CHD 1.5 (1.03 - 2.16) 0.03
High-intensity statins 0.7 (0.46 - 0.92) 0.01
Ezetimibe 0.6 (0.45 - 0.91) 0.01
Atrial fibrillation 1.9 (1.14 - 3.02) 0.01

Statistical C = 0.67 (0.63 - 0.71). Hosmer-Lemeshow calibration P = 
0.23. OR: odds ratio; CI: confidence interval; LDL-C: low-density lipo-
protein cholesterol.
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eral European countries on patients with CHD over the last few 
years (1999 - 2013) showed an improvement in the achievement 
of target LDL-C levels, as well as a higher prescription of LLT 
and a higher use of high-intensity statins over time; the degree 
of lipid control of LDL-C < 70 mg/dL increased from 6.1% in 
EUROASPIRE II (1999 - 2000) to 25.6% in EUROASPIRE 
IV (2012 - 2013), that is only one-fifth of the patients achieved 
LDL-C treatment objectives [26]. In the recently published EU-
ROASPIRE V, carried out in 2016 - 2017, there has been a slight 
improvement in the control of LDL-C in secondary prevention 
[27]; and the global data for Europe show an achievement of 
29% objectives, however, the LLT was frankly improvable, 
since up to 16% of the patients did not take any LLT, and the 
percentage of combined LLT was quite low (10%). However, 
the data of the Spanish arm for achieving LDL-C objectives 
were 49%, and they are very close to the results of LYNX.

Danchin et al have demonstrated similar results in 18 
countries in non-Western Europe, in which only 32% of very 
high-risk patients achieved an LDL-C < 70 mg/dL [28].

The new lipid guides of the ESC 2019 [18] published dur-
ing the writing of this article recommend LDL-C levels < 55 
mg/dL in very high-risk patients; in LYNX, 28% of patients 
manage to reach that goal.

In LYNX the control of LDL-C seems to be better in men 
than in women and in diabetic patients compared to those who 
are not, while smoking was systematically associated with un-
favorable lipid levels. LDL-C was better controlled in patients 
with high-intensity LLT vs. those with low/moderate LLT and 
in those with combination LLT with ezetimibe. In contrast, 
control of LDL-C was worse in patients with a big extent of 
coronary involvement, and in those with atrial fibrillation.

In LYNX, being a woman was associated with a lower 
achievement of the LDL-C objective < 70 mg/dL (23% vs. 
32% in men), and this despite the fact that they received LLT 
in the same proportion and there were no differences in the pre-
scription of high-intensity LLT or ezetimibe. This difference in 
LLT according to sex has been previously reported in different 
studies [14, 29, 30], despite the fact that there are no specific 
recommendations for the treatment of hyperlipidemia [31] de-
pending on the sex of the patient, due to various factors, such 
as a lower prescription (not found in LYNX), lower adherence, 
higher prevalence of intolerance, and higher rate of discontinu-
ation of statin therapy in women, due to lower awareness of 
cardiovascular risk by the doctor and the patient [32]. In the 
EUROASPIRE V registry the lipid profile was on average less 
optimal in women compared to men, with higher levels of CT, 
LDL-C and non-HDL-C; and showed a LDL-C > 70 mg/dL in 
68.6% of men compared to 77.9% of women [27]; but in this 
registry women received less treatment with LLT and received 
less frequently LLT of high intensity than men, and this was 
reflected in their lipid profile, facts that do not occur in LYNX.

The EPHESUS registry [24] included 1,482 secondary 
prevention patients (63 ± 10 years, 38% women), and only 
18% achieved an LDL-C < 70 mg/dL; and as it was seen in 
other countries, fewer women were treated properly (86% vs. 
15%; P = 0.017).

The more powerful statins are known to reduce morbidity 
and mortality after acute coronary syndrome more effectively 
than the less powerful ones [33-35]. The most recent Euro-

pean Atherosclerosis Society (EAS)/ESC guidelines of 2016 
and 2019 for the treatment of dyslipidemia [12, 18] recom-
mend that LLT with high doses of powerful statins begin early 
afterwards in all patients with acute coronary syndrome with-
out contraindications or intolerance, regardless of the baseline 
value of LDL-C. In LYNX, 97.6% of all patients took LLT, of 
which 71.7% were high-intensity LLT.

The IMPROVE-IT study showed that, in patients with 
CHD, there was a greater reduction in LDL-C levels with 
ezetimibe in combination with simvastatin than with simvas-
tatin alone [9]. Current recommendations recommend that if 
LDL-C target cannot be achieved with high-intensity statins 
at the maximum tolerated dose, ezetimibe, and if necessary, 
a PCSK9i should be added [18]. In LYNX, 30.1% of patients 
received LLT in combination of a statin with ezetimibe. We 
can improve the degree of lipid control through the progressive 
titration of statin treatment and the use of combined LLT in a 
high proportion of patients with CVD.

PCSK9i were used only in seven patients in LYNX, which 
is probably due to the fact that in the period 2016 - 2018 the 
use of these drugs had not yet been extended and their avail-
ability was limited. The efficacy of PCSK9i has been widely 
demonstrated [10, 11], but their high cost and the limitations 
of the Health Administrations continue to be a barrier to their 
use in the clinic.

In LYNX, treatment with high-intensity statins and with 
ezetimibe is associated with a lower risk of not reaching the 
LDL-C objective in the multivariate analysis, in line with 
previous findings [14, 33]. In Spain, in the REPAR study, the 
adequate control of LDL-C in secondary prevention was only 
26%. Taking into account that only 45% of treated patients took 
high-intensity statins and that ezetimibe was only used in 14% 
of patients, the scope for improvement was wide. In addition, 
this study showed that therapeutic inertia is common in Spain 
in secondary prevention, since treatment was not extended in 
70% of cases [15]. There are several reasons that could explain, 
at least in part, this insufficient control of LDL-C, and there 
are included, among others, underestimation of cardiovascular 
risk, fear of side effects of treatment, poor use of combination 
therapy lipid lowering or lack of adherence to treatment [15].

Of the EUROASPIRE V patients, 88% were on LTT, al-
though with variations between countries of 75 to 98%; and 
59% of them were on high-intensity LLT (72% with atorvas-
tatin 40 - 80 mg/day and in 20% with rosuvastatin 20 - 40 
mg/day), while 8% were on combination statin treatment with 
ezetimibe. Furthermore, in this registry, therapeutic inertia 
is analyzed 1 year after acute coronary syndrome, verifying 
that there is an increase in the number of patients without LTT 
(from 12% at the time of hospital discharge to 16% 1 year 
later) and the proportion of high-intensity LTT decreased from 
58% to 50% 1 year later [27].

Being diabetic is associated with a good compliance of the 
objectives of LDL-C in repeated studies [36]; also in LYNX. In 
the article written by Breuker et al [37], performed exclusively 
in the diabetic population, it is shown a high rate of patients 
who did not achieve the LDL-C objective in that population, 
with 59% of patients with LDL-C ≥ 70 mg/dL, and women 
were also less prone to achieve the goal of LDL-C.

In the Swedish registry there were a smaller proportion of 
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patients with diabetes and patients treated with statins in the 
uncontrolled group than in the controlled group [22].

The worse control of LDL-C in patients with more exten-
sive coronary disease that shows the LYNX record does not 
surprise us, since a worse control with higher LDL-C values 
favor the progression of atherosclerosis. Regarding the relation 
between poor control of LDL-C and the presence of atrial fibril-
lation, the evidence supports the role of inflammation in the pro-
duction of atrial fibrillation, and statins have anti-inflammatory 
effects that could be relevant for the prevention of fibrillation 
handset. In a group selected for underlying inflammation of in-
dividuals in the JUPITER trial, increasing levels of C-reactive 
protein were associated with an increased risk of atrial fibril-
lation and random association to rosuvastatin significantly re-
duced that risk [38]. Therefore, patients with more potent LLT 
and, therefore, lower LDL-C, would have lower inflammation 
and less incidence of atrial fibrillation. In a recent study, the 
use of statins tended to be associated with a lower risk of new 
onset atrial fibrillation after a heart attack, and statins tended to 
reduce new onset atrial fibrillation after heart attack [39].

In our work, the mean levels of Lp(a) are higher in patients 
with LDL-C > 70 mg/dL. We know that the determination of 
LDL-C includes the cholesterol content of Lp(a), which can 
contribute up to 30-45% of LDL-C levels [40]. This circum-
stance makes it more difficult for individuals with elevated 
Lp(a) levels to lower LDL-C levels below 70 mg/dL [41].

Conclusions

The results of the LYNX study show that despite the evidence 
in reducing the risk of CVD through intensive secondary pre-
vention, the management of LDL-C in these patients remains 
suboptimal, and there is still a large treatment gap between the 
guidelines and the achievement of the LDL-C objective. How-
ever, an increasing number of very high-risk patients achieve 
the LDL-C objective, although there is still enormous potential 
to improve cardiovascular outcome through the use of more 
intensive LLT and combined therapies.

Limitations of the study

Some limitations must be recognized. First, the monocentric 
nature of our study could limit the generalization of our result. 
Second, our center is especially motivated and involved in car-
diovascular risk control, and this may have contributed to the 
LDL-C control results obtained.
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