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Abstract
Background: There is an incomplete understanding of the prevalence and predictors of attainment of low-density lipoprotein
cholesterol (LDL-C) goal after myocardial infarction (MI). Aim: To evaluate the prevalence of achievement of LDL-C goal of 70
mg/dL, to identify the baseline features associated with suboptimal lipid control, and to assess the use of LDL-C-lowering drug
therapies (LLT) beyond the first year after MI. Methods: The EYESHOT Post-MI was a prospective, cross-sectional, Italian
registry, which enrolled patients presenting to cardiologist 1 to 3 years after MI. In this retrospective post-hoc analysis, patients
were categorized in 2 groups according to the achievement or not of the LDL-C goal of 70 mg/dL. Univariable and multivariable
logistic regression analyses were performed to identify the baseline features associate with LDL-C!70 mg/dL. Results: The study
population included 903 patients (mean age 65.5 + 11.5 years). Among them, LDL-C was !70 mg/dL in 474 (52.5%). Male sex
(P¼ 0.031), hypertension (P¼ 0.024), prior percutaneous coronary intervention (P¼ 0.016) and high education level (P¼ 0.008)
were higher in the LDL-C <70 group. At multivariable analysis, low education level was an independent predictor of LDL-C!70
mg/dL (OR:1.582; 95%CI, 1.156-2.165; P ¼ 0.004). Conversely, hypertension increased the probability to achieve the LDL-C goal
(OR:0.650; 95%CI, 0.443-0.954; P ¼ 0.028). Among off-target patients, LLT was not modified in the majority of cases (67.3%),
intensified in 85 (18.6%), and actually reduced in 63 patients (13.8%). Conclusions: In patients presenting to cardiologists 1 to 3
years from the last MI event, LDL-C is not under control in a large proportion of patients, particularly in those with a low
education level or without hypertension. LLT is underused in this very-high-risk setting.
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Introduction

There is a continuous, positive, association between low-
density lipoprotein cholesterol (LDL-C) and the risk of major
cardiovascular events.1-3 Data from randomized controlled
trials (RCTs) showed that lowering LDL-C by intensifying
statin therapy or adding non-statin agents safely reduces cardi-
ovascular adverse events.4-7

Although RCTs have not been designed to assess clinical
outcome as a function of specific LDL-C levels, the use of lipid
goals can alert clinicians on patient’s residual risk and guide the
optimization of LDL-C-lowering drug therapies (LLT).8 The
previous edition of European Society of Cardiology (ESC)
guidelines on management of dyslipidemia recommended a
low-density lipoprotein cholesterol (LDL-C) serum level of
70 mg/dL in patients with very high total cardiovascular risk.9
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Ippocrate, 84131 Salerno, Italy.
Email: fpiscione@unisa.it

Journal of Cardiovascular
Pharmacology and Therapeutics
2021, Vol. 26(2) 149-157
ª The Author(s) 2020
Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/1074248420947633
journals.sagepub.com/home/cpt



The same LDL-C goal is recommended by the current guide-
lines of the American College of Cardiology/American Heart
Association (ACC/AHA) in this clinical setting.10

Consistent evidence from meta-analyses support the
achievement of the largest LDL-C reduction to prevent
atherosclerotic cardiovascular disease (ASCVD) and no lower
LDL-C limit to this benefit has been detected.11,12 Therefore,
the 2019 up-to-date ESC guidelines pursues this objective by
recommending a further lower absolute LDL-C treatment goal
of <55 mg/dL in very-high-risk patients such as those who
experienced acute coronary syndrome.13

The achievement of the LDL-C goal and the adoption of
appropriate pharmacological therapy in patients with subopti-
mal lipid control is a matter of concern in daily practice. To date,
few studies have investigated the adherence to guidelines rec-
ommendations and patterns in contemporary cardiology prac-
tices to reduce LDL-C level in very-high-risk patients such as
those who experienced previous MI.

Aim of our study is to evaluate the attainment of LDL-C
target level of 70 mg/dL, to identify baseline features associ-
ated with a suboptimal LDL-C control, and to assess the use of
LLT beyond the first year after MI in the real world.

The EYESHOT registry (EmploYEd antithrombotic thera-
pies in patients with acute coronary Syndromes HOspitalized in
iTaly), with nationwide prospective enrolment of patients pre-
senting to cardiologist 1 to 3 years after MI, provides a unique
opportunity to evaluate LDL-C level and to describe the sec-
ondary prevention strategies adopted in these subjects at very
high cardiovascular risk.

Methods

Study Population

The design and primary results of the EYESHOT Post-MI registry
have been described in detail elsewhere.14 In brief, this prospec-
tive, cross-sectional, nationwide, Italian registry, enrolled 1633
consecutive patients with a documented history of prior MI
occurred between 1 and 3 years before the time of enrolment. The
primary objective was to evaluate the clinical characteristics,
management and treatment of these very high-risk patients admit-
ted to Italian cardiology centers, using a recruitment broad
enough to provide data generalizable to the entire country. There-
fore, patients were recruited in cardiology units and/or ambula-
tory clinics of 165 cardiology centers located in 177 Italian
hospitals during a period of 3 months. Enrollment was made at
the beginning of outpatient visit or at hospital admission. The
patient baseline characteristics, including data on home pharma-
cological therapy, were collected at the time of recruitment. At the
end of visit or hospital discharge, changes in pharmacological
therapy, if any, were systematically collected.

In this retrospective post-hoc analysis, we included all the
patients for whom LDL-C value was available at the time of
enrollment. Patients were categorized in 2 groups according to
the achievement or not of the LDL-C goal of 70 mg/dL

recommended for subjects at very high risk by both the ESC and
ACC/AHA guidelines at the time of enrollment.10,15

All patients were informed of the nature and aims of the study
and asked to sign an informed consent for the anonymous man-
agement of their individual data. Local Institutional Review
Boards (IRB) approved the study protocol according to the cur-
rent Italian rules.

Measures

Baseline demographic, clinical, echocardiographic and labora-
tory data were prospectively collected and recorded on an elec-
tronic case report form. Beyond age and gender, the following
demographic features were reported: level of education (none,
elementary school, secondary school, high school, university),
occupation (unemployed, housewife/houseman, pension,
employed), number of books in the house (<10, 11-25, >25)
and number of persons in household. Education level was
defined low for patients with none, elementary- or
secondary-school degree. Patients with high education level
included those graduated from high school or university.

Pharmacological therapy was collected both at baseline and
at the end of visit or hospital discharge. The following LLT
agents were systematically reported: statins, ezetimibe, propro-
tein convertase subtilisin/kexin type 9 (PCSK9) inhibitors,
fibrates and omega-3 fatty acids. Statins were also grouped
according to their intensity as follows10,16

# high intensity: atorvastatin 80 mg, atorvastatin 40 mg,
rosuvastatin 40 mg and rosuvastatin 20 mg;

# moderate intensity: atorvastatin 20 mg, atorvastatin 10
mg, rosuvastatin 10 mg, rosuvastatin 5 mg, simvastatin
40 mg, simvastatin 20 mg, lovastatin 40 mg;

# low intensity: simvastatin 10 mg.

By combining data on statin intensity and the combination
with non-statin agents at baseline and at the end of visit/dis-
charge, we identified patients in whom treatment was intensi-
fied, remained unchanged or was reduced. Definitions of LLT
changes from baseline to the end of the visit/discharge are
detailed in the Supplemental material.

Statistical Analysis

Distribution of continuous data was tested with the Kolmo-
gorov–Smirnov and the Shapiro-Wilk tests. Normally distribu-
ted variables were expressed as mean + standard deviation
(SD), and compared using the Student t test, whereas non-
normally distributed variables as median and interquartile range
(IQR) and compared with the Mann-Whitney U test. Categorical
variables were reported as numbers and percentages and com-
pared using the w2 or Fisher exact tests, as appropriate.

Clinically relevant variables were included in univariable
logistic regression analysis to identify the baseline features
associated to the failure in the achievement of the LDL-C goal
(!70 mg/dL) at the time of enrollment. A multivariable stepwise
logistic regression model was performed to identify a set of
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independent predictors of LDL-C !70 mg/dL. Results were
reported as odds ratios (OR) with 95% confidence intervals (CI).

Moreover, an explorative analysis was conducted to evalu-
ate the LLT changes according to LDL-C goal <55 mg/dL. For
all tests, a P value of <0.05 was considered statistically signif-
icant. All tests were 2-sided. Analyses were performed with
SPSS system software, version 24.

Results

Baseline Features and Predictors of Failure to Achieve the
LDL-C Goal

The study population included 903 patients (mean age 65.5 +
11.5 years; 79.6% males). Of them, 429 (47.7%) showed LDL-
C values < 70 mg/dL, 474 (52.5%) !70 mg/dL.

The baseline characteristics are reported in Table 1. There
was no difference in terms of age between groups. Off-target
patients were more often females (23.2% vs. 17.2%, P¼ 0.031)
and with prior history of hypercholesterolemia (79.4% vs.

70.4%, P ¼ 0.002). Noteworthy, the rate of hypertension
(81.5% vs. 75.3%, P ¼ 0.024) and prior percutaneous coronary
intervention (PCI; 92.3% vs 87.3%, P¼ 0.016) was significantly
higher among patients with a better control of LDL-C serum
levels.

The majority of patients presented a low education level
(445, 59.0%); of them, 170 (38.2%) had elementary school or
none degree (Table 2). There was a statistical, graded, associa-
tion between LDL-C and the level of education (P ¼ 0.020).
Patients with higher degree (high school of university) showed a
significantly better control of LDL-C value compared to those
with low education level (P ¼ 0.008).

The 50.8% of patients included in the analysis were retired,
whereas 5.9% and 8.2% were unemployed or housewife/
houseman, respectively. There was no difference in terms of
occupation, number of books and of persons in household
between the groups of interest.

At multivariable logistic regression analysis, low education
level was an independent predictor of LDL-C!70 mg/dL

Table 1. Baseline Characteristics of the Study Population (N ¼ 903).

LDL-C < 70 mg/dL
N ¼ 429

LDL-C ! 70 mg/dL
N ¼ 474

Overall
N ¼ 903 P

Age, years 65.6 + 11.1 65.4 + 12.0 65.5 + 11.5 0.794
Age >75 years, N (%) 88 (20.5) 102 (21.5) 190 (21.5) 0.744
Female sex, N (%) 74 (17.2) 110 (23.2) 184 (20.4) 0.031
BMI, kg/m2 27.4 + 4.1 27.2 + 4.0 27.3 + 4.0 0.567
Time since last MI, N (%)
12-24 months 281 (65.5) 301 (63.5) 582 (64.5) 0.578
24-36 months 148 (34.5) 173 (36.5) 321 (35.5)
Type of last MI, N (%)
STEMI 230 (53.6) 233 (49.2) 463 (51.3) 0.183
NSTEMI 199 (46.4) 241 (50.8) 440 (48.7)
Prior PCI, N (%) 396 (92.3) 414 (87.3) 810 (89.7) 0.016
Prior CABG, N (%) 41 (9.6) 50 (10.5) 91 (10.1) 0.659
Multiple MIs, N (%) 74 (17.3) 82 (17.3) 156 (17.3) 0.999
Hypertension, N (%) 349 (81.5) 357 (75.3) 706 (78.3) 0.024
Diabetes mellitus, N (%) 110 (25.6) 110 (23.2) 220 (24.4) 0.665
Hypercholesterolemia, N (%) 299 (70.4) 373 (79.4) 672 (75.1) 0.002
Active smokers, N (%) 68 (15.9) 94 (19.8) 162 (17.2) 0.344
CKD, N (%) 63 (14.7) 53 (11.2) 116 (12.9) 0.135
Previous stroke/TIA, N (%) 11 (2.6) 21 (4.4) 32 (3.6) 0.151
History of atrial fibrillation, N (%) 47 (11.0) 52 (11.0) 99 (11.0) 0.999
PAD, N (%) 28 (6.6) 32 (6.9) 60 (6.7) 0.894
COPD, N (%) 49 (11.6) 61 (12.9) 110 (12.3) 0.610
History of major bleeding*, N (%) 10 (2.3) 12 (2.5) 22 (2.4) 0.999
History of heart failure, N (%) 73 (17.0) 67 (14.2) 140 (15.5) 0.269
Symptoms in the last 2 months, N (%) 112 (26.1) 131 (27.6) 243 (26.9) 0.652
Ejection fraction, % 55 (48-60) 55 (50-60) 55 (50-60) 0.422
Haemoglobin, g/dL 14.0 (12.8-15.0) 13.9 (12.6-14.9) 14 (12-15) 0.104
Creatinine, mg/dL 1.0 (0.9-1.2) 1.0 (0.8-1.1) 1.0 (0.8-1.2) 0.018
Total cholesterol, mg/dL 123 (111-133) 159 (142-185) 139 (123-162) <0.001
HDL cholesterol, mg/dL 43.0 (36.0-54.0) 45.0 (38.0-55.0) 45.0 (37.0-55.0) 0.019
LDL cholesterol, mg/dL 56.0 (47.0-63.0) 90.0 (77.0-107.0) 71.0 (57.0-91.0) <0.001
Triglycerides, mg/dL 100 (75-140) 111 (85-154) 104 (79-144) <0.001
Glucose, mg/dL 103 (92-120) 101 (93-115) 102 (92-118) 0.274

BMI, body mass index; CABG, coronary artery bypass graft; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; LDL-C, low-density
lipoprotein cholesterol; MI, myocardial infarction; NSTEMI, non-ST-elevation myocardial infarction; PAD, peripheral artery disease; PCI, percutaneous coronary
intervention; SBP, systolic blood pressure; STEMI, ST-elevation myocardial infarction; TIA, transient ischemic attack. *Clinically evident bleeding with haemoglobin
reduction !2g/dL or requiring transfusion or hospitalization.
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(OR: 1.582; 95%CI, 1.156-2.165; P ¼ 0.004). Conversely, the
history of hypertension was associated with the achievement
of LDL-C goal (OR: 0.650; 95%CI, 0.443-0.954; P ¼ 0.028)
(Table 3).

Lipid-Lowering Pharmacological Therapy

Medications at baseline are shown in Supplementary Table 1,
Statin therapy was reported in 841 (93.1%) patients, with a

Table 2. Demographic Features of the Study Population (N ¼ 903).

LDL-C < 70 mg/dL
N ¼ 429

LDL-C ! 70 mg/dL
N ¼ 474

Overall
N ¼ 903 P

Level of education§, N (%) None 10 (2.7) 8 (2.1) 18 (2.4) 0.020
Elementary school 73 (19.9) 79 (20.4) 152 (20.2)
Secondary school 115 (31.4) 160 (41.3) 275 (36.5)
High school 117 (32.0) 112 (28.9) 229 (30.4)
University 51 (13.9) 29 (7.5) 80 (10.6)

Low education level*, N (%) 198 (54.1) 247 (63.7) 445 (59.0) 0.008
High education level**, N (%) 168 (45.9) 141 (36.3) 309 (41.0) 0.008
Occupation, N (%) Unemployed 23 (6.0) 24 (5.8) 47 (5.9) 0.989

Housewife/houseman 31 (8.1) 35 (8.4) 66 (8.2)
Pension 197 (51.3) 210 (50.4) 407 (50.8)
Employed 133 (34.6) 148 (35.5) 281 (35.1)

Number of books in the house, N (%) <10 94 (27.1) 97 (26.9) 191 (27.0) 0.688
11-25 81 (23.3) 94 (26.0) 175 (24.7)
>25 172 (49.6) 170 (47.1) 342 (48.3)

Number of persons in household 2.5 + 1.1 2.4 + 1.2 2.5 + 1.1 0.364

LDL-C, low-density lipoprotein cholesterol.
§ Data available: 754 pts.
*Low education level was defined as none, elementary school or secondary school degree.
**High education level was defined as high school or university degree.

Table 3. Predictors of LDL !70 mg/dl in the Study Population (N ¼ 903).

Variable

Univariable Multivariable

OR 95%CI P OR 95%CI P

Age 0.998 0.987-1.010 0.780
Female 1.450 1.043-2.014 0.027 1.207 0.821-1.776 0.338
24-36 months since MI 1.091 0.830-1.434 0.531
NSTEMI vs STEMI 1.195 0.920-1.553 0.181
BMI 0.988 0.956-1.020 0.448
Active smokers 1.225 0.840-1.785 0.292
Low education level** 1.486 1.110-1.990 0.008 1.582 1.156-2.165 0.004
Ex-smokers 0.872 0.652-1.166 0.356
Diabetes mellitus 0.878 0.648-1.190 0.403
Hypertension 0.691 0.501-0.952 0.024 0.650 0.443-0.954 0.028
History of atrial fibrillation 0.999 0.657-1.517 0.995
CKD 0.731 0.494-1.081 0.117
PAD 1.043 0.617-1.763 0.875
COPD 1.133 0.758-1.692 0.542
Previous stroke/TIA 1.761 0.839-3.697 0.135
History of major bleeding events 1.088 0.465-2.545 0.846
History of heart failure 0.805 0.561-1.154 0.238
Multiple MIs 1.003 0.710-1.417 0.985
Prior PCI 0.575 0.368-0.899 0.015 0.712 0.418-1.211 0.210
Prior CABG 1.110 0.718-1.716 0.638
Symptoms in last 2 months 0.925 0.689-1.242 0.605
Ejection fraction 1.004 0.996-1.012 0.289
Hemoglobin** 0.402 0.037-4.409 0.456
Creatinine** 0.257 0.085-0.771 0.015 0.381 0.108-1.345 0.134
Glucose** 0.297 0.071-1.234 0.095

*Low education level was defined as none, elementary school or secondary school degree.
**Log-transformed to reach normality.
BMI, body mass index; CABG, coronary artery bypass graft; CKD, chronic kidney disease; CI, confidence interval; COPD, chronic obstructive pulmonary disease;
LDL-C, low-density lipoprotein cholesterol; MI, myocardial infarction; NSTEMI, non-ST-elevation myocardial infarction; OR, odds ratio; PAD, peripheral artery
disease; PCI, percutaneous coronary intervention; SBP, systolic blood pressure; STEMI, ST-elevation myocardial infarction; TIA, transient ischemic attack.
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greater use in the LDL-C <70 group (P ¼ 0.001). Atorvastatin
was the most prescribed one (716, 85.0%) and its use was
significantly prevalent in patients on-target (P ¼ 0.026). Over-
all, there was no difference in terms of statin intensity. Non-
statin drugs were taken by 214 (23.7%) patients, and in 196
(21.7%) were associated with statins. Non-statin therapy con-
sisted of ezetimibe (147, 16.3%) and/or omega-3 fatty acids
(74, 8.2%) in the majority of cases, whereas the use of fibrates
and PCSK9 inhibitors was marginal (4 patients for each class of
drugs). No therapy with bile acid sequestrants was reported. No
difference in the use of statins in combination with other LLT
agents were detected among groups.

Figure 1 and Supplementary Tables 2-5 detail changes of
statin intensity and/or of other non-statin agents from baseline
to the end of the visit/discharge. Among 474 patients with
LDL-C !70 mg/dL, statin therapy was intensified only in 31
(6.5%). Overall, LLT was unchanged in 626 (71.6%) patients at
the end of the visit/discharge, intensified in 103 (11.8%) and
reduced in 150 (16.0%) (Supplementary Table 5). Among off-
target patients, LLT was not modified in the majority of cases
(67.3%) and intensified in only 85 (18.6%).

The exploratory analysis using the LDL-C cut-off of 55 mg/
dL is reported in Supplementary Table 6. Patients with LDL-C
level!55 mg/dL underwent LLT intensification in only 13.7%
of cases; LLT was unchanged in 477 patients (68.0%) and was
even reduced in 101 (14.4%).

Discussion

The main findings of the current analysis can be summarized as
follows: 1) the LDL-C goal recommended by 2016 guidelines
was achieved in less than half the study population; 2) a low
education level was an independent predictor of LDL-C !70
mg/dL; 3) patients with history of hypertension showed a better
lipid control and hypertension by itself was independently
associated with the achievement of the LDL-C goal; 4) LLT
is underused, particularly in those who did not achieve the
LDL-C goal.

LDL-C is a leading, modifiable, risk factor for cardiovas-
cular disease and its control is strongly recommended by cur-
rent guidelines. Our study demonstrates that the lipid goal is
not reached in more than half of cases and emphasizes that
management of elevated LDL-C levels 1 to 3 years after MI
is still suboptimal in the real world. These results are consistent
with data from the EUROASPIRE surveys, which investigated
primary and secondary preventive practices in patients with
established coronary heart disease in Europe since 1995-
1996.17 The most recent survey (EUROASPIRE V) reported
the achievement of LDL-C <70 mg/dL in less than 30.0% of
cases; this percentage was slightly higher among those on high-
intensity LLT.18 A recent subanalysis from the EPHESUS
study, a cross-sectional Turkish registry enrolling patients with
atherosclerotic diseases, documented the achievement of the
LDL-C goal in only 18% of cases.19 The attainment of
LDL-C target was even lower in a cohort of patients with recent
acute coronary syndrome enrolled in a retrospective Germany
registry, being observed in just 11.5% of cases.20

In comparison with these studies, our analysis included a
selected population of subjects who experienced MI more than
a year prior enrollment. In this patient setting, we found a large
proportion of patients out of LDL-C target, which emphasizes
the high necessity to implement the guidelines in daily practice.
In fact, these patients are particularly vulnerable to recurrent
ischemic event, related or not to the treated coronary lesion,21,22

and need a close monitoring and optimized pharmacological
therapy, including LLT, to minimize their residual risk.

Consistently with previous observations,18,19,23,24 in our
study higher level of education was associated with greater
LDL-C goal achievement. Socioeconomic indicators may affect
multiple spheres of individual life, including the opportunities of
access to health-care facilities and the adherence to long-term
therapy.25 Accordingly, recent data from the Prospective Urban
Rural Epidemiologic (PURE) study, which included subjects
from 21 high-, middle-, or low-income countries, showed
that low education level was the single largest risk factor
contributing to death.26

Figure 1. Changes of statin therapy intensity from the baseline to the end of the visit/discharge in the overall population and in the study groups.
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In this study, we found that patients with hypertension had a
lower risk to be off-target. This result is consistent with a
previous cross-sectional study on 67,100 patients with coronary
artery disease (CAD), showing that hypertension significantly
correlated with the achievement of LDL-C goal.27 Moreover,
in a retrospective administrative cohort of patients with CAD
or diabetes, the odds to attain the LDL-C value of 100 mg/dL or
lower was higher among those with history of hypertension.28

We hypothesize that patients with hypertension have a higher
perceived cardiovascular risk, which might influence the fre-
quency of medical visit, adherence to prescribed drugs and the
adoption of behavior education measure. These attitudes and
practices might explain the higher probability of these patients
achieving the recommended LDL-C goal.

Several factors may influence the achievement of the
LDL-C goal such as non-persistence or poor adherence to LLT
due to lifestyle, multiple drug assumption, older age and
comorbidities.29 In the EUROASPIRE V, intolerance to statins
or patient’s refusal to increase dose were the main reasons for
LLT reduction.18 The majority of patients reduced LLT based
on the advice of their physician without any detailed explana-
tion or was unsure of the reason of the change.18

The EYESHOT post-MI study was not conceived to inves-
tigate lipids as primary objective and, thus, the reasons for the
undertreatment of LDL-C are not reported. Consistently with
previous evidence, one might expect LLT intolerance be
involved in a percentage of cases in our study population. A
further explanation could be the underestimation of the
ASCVD risk by both the patients and the physicians. The EYE-
SHOT post-MI registry focused on patients who experienced
MI more than 1 year before. The misperception that, beyond
the first year after MI, patients become chronic and stable may
favor a detrimental phenomenon of therapeutic inertia, partic-
ularly in the elderly and in those with multiple comorbidities,
and may have contributed to the substantial undertreatment of
patients with LDL-C !70 mg/dL.

Statin LLT is the standard of care for lipid management after
MI. The PINNACLE registry, designed to evaluate the adher-
ence to guidelines in the management of dyslipidemia, showed
a substantial gap in care of CAD patients, who did not receive
statin in 28% of cases.30 In our cohort, however, statins were
adopted in the vast majority of cases (93%). Although statin use
was significantly higher among those with LDL-C <70 mg/dL,
it was reported in 90% of off-targets and, among them, a large
proportion (65%) were on high-intensity treatment. The failure
to achieve the LDL-C goal in spite of statin LLT, has been
previously described. An analysis of the DYSIS (Dyslipidemia
International Study), a cross-sectional study focused on statin-
treated outpatients throughout 30 countries worldwide, showed
the attainment of the LDL-C goal with statins in only one-fifth
of cases at very high cardiovascular risk.31 In this scenario, the
marginal prescription of highly effective and well-tolerated
LLT drugs, including PCSK9 inhibitors, sheds light on the need
for guidelines implementation. Our real-world data advocates a
wider use of these agents among patients who experienced MI
and who are still off-target despite conventional LLT.

Although perception, knowledge, and adherence with the
guidelines have increased, the attainment of the LDL-C goal
after MI is still far in most of the patients. To favor the largest
LDL-C reduction possible in the highest-risk patients, the latest
2019 edition of ESC guidelines for the management of dysli-
pidemia have even reduced the LDL-C treatment goal of <55
mg/dL for very-high-risk patients.13 This might result in a
wider discrepancy between the theoretical cut-off and the poor
lipid control observed in patients after MI. Data from real-
world registries have the potential to improve secondary pre-
ventive strategies by raising awareness of physicians and of the
whole community on the efforts still needed.

Our results need to be interpreted taking into account the
observational and cross-sectional design of the EYESHOT
post-MI registry. The absence of patient information over time
did not allow to evaluate changes in LDL-C and the achieve-
ment of the percentage reduction recommended in very-high
risk categories.13,15

Even if the participating centers were asked to include in the
registry all consecutive post-MI patients, we were not able to
verify the enrolment process, due to the absence of administra-
tive auditing. However, it is unlikely that selective enrolment in
few sites may have substantially changed the study results.

Another limitation of this post-hoc analysis concerns the
lack of data about adherence, adverse events and reasons for
changes or discontinuation of LLT. Lipid evaluation and treat-
ment were not the primary objective of the EYESHOT post-MI
registry, which aimed to investigate the broader secondary pre-
ventive strategy in a real-world post-MI setting.

The use of statin intensity groups may have affected the
granularity of data and the possibility to capture minor dosage
modification within the same statin intensity category. Also, the
definitions adopted for LLT changes from baseline to the end of
the visit/discharge did not account for the type of non-statin
agent added or discontinued. However, these assumptions were
required for the analysis and the understanding of the results.

Conclusions

In patients presenting to cardiologists 1 to 3 years from the last
MI event, LDL-C levels are suboptimal in a large proportion of
patients, particularly in those with a low education level, which
might have influenced the frequency of medical visit, drug
compliance and the adoption of behavior education measures.

Despite the availability of many effective and well-tolerated
statin and non-statin LLT, there is still a substantial underuse of
such drugs in patients at very high cardiovascular risk. The
failure to reach the LDL-C goal recommended by the guide-
lines remains a matter of concern in the real world.
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