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Little is known about the predictors recurrent ischemic events in patients with ST-segment
elevation myocardial infarction (STEMI). This study aimed at investigating the predictors
of recurrent myocardial infarction (MI) at long-term follow-up in a real-world STEMI
cohort. All consecutive STEMI patients who underwent emergent coronary angiography
and primary percutaneous coronary intervention between February 2013 and June 2019
at our institution were included. The primary outcome was recurrent MI; secondary out-
comes were all-cause death, target vessel revascularization (TVR), in-stent restenosis, defi-
nite stent thrombosis (ST) and non-TVR. The study population included 724 STEMI
patients; at median follow-up of 803 (324 to 1,394) days, the primary outcome was
reported in 70 patients (10.1%). All-cause death occurred in 6.8%, TVR in 4.2%, in-stent
restenosis in 2.5%, and ST in 1.9% of cases. At multivariable analysis, diabetes (hazard
ratio [HR] = 1.18), serum level of lipoprotein(a) [Lp(a), HR = 1.01], and angiographic evi-
dence of restenotic lesion (HR = 2.98) resulted independent predictors of recurrent MI.
Kaplan-Meier analysis confirmed that diabetes, restenotic lesion, and differential Lp(a)
risk range values, identified patients with lower long-term survival free from recurrent
MI. Lp(a) level ≥ 30 mg/dL had an incremental prognostic stratification capability in
patients with diabetes (HR = 5.34), and in patients with both diabetes and restenotic lesion
(HR = 17.07). In conclusion, in this contemporary cohort of STEMI patients, diabetes, Lp
(a) serum levels and restenotic lesions were independently associated with recurrent MI at
long term. The coexistence of Lp(a) level ≥ 30 mg/dL showed an incremental risk stratifi-
cation capability, supporting its implementation for long-term prognostic assessment in
this high-risk clinical setting. © 2021 Elsevier Inc. All rights reserved. (Am J Cardiol
2021;159:44−51)
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Despite the advances in preventive strategies, antithrom-
botic drugs and primary percutaneous coronary intervention
(PCI) techniques, ST-segment elevation myocardial infarc-
tion (STEMI) is still associated with a high risk of death
both in the acute setting and at long term.1,2 In previous
studies, patients who have had a myocardial infarction (MI)
were at heightened risk for recurrent ischemic events and
death, suggesting the need for better prognostic stratifica-
tion and prolonged surveillance after the index event.3,4

Given the wide spectrum of factors involved in acute coro-
nary syndrome (ACS) pathophysiology, novel predictors or
multiparametric models are advisable to stratify the progno-
sis and optimize secondary preventive strategies in patients
with a recent history of STEMI. Many clinical, laboratory,
angiographical, and PCI parameters are routinely collected
by real-world registries, but their prognostic performance at
long term is still poorly known. Against this background,
we aimed at investigating the predictors of recurrent MI in
a contemporary population with STEMI who received pri-
mary PCI treatment.
Methods

This was an observational, single-center, cohort study
including consecutive patients who underwent primary PCI
at our Institution. From February 2014 to June 2019, all
consecutive patients with STEMI who underwent urgent/
emergent coronary angiography at the University Hospital
of Salerno, Italy, were prospectively collected in the institu-
tional ACS register. Only drug-eluting stent (DES) was
implanted during the study period. Patients who underwent
PCI of venous or arterial graft, those conservatively treated
or with an indication for coronary artery bypass graft, were
excluded from the analysis.

STEMI was defined, according to current guidelines, by
the presence of symptoms consistent with myocardial ische-
mia (i.e., persistent chest pain) and electrocardiographic cri-
teria: ST-segment elevation (measured at the J-point) ≥
2.5 mm in men <40 years, ≥2 mm in men ≥40 years, or
≥1.5 mm in women in leads V2 to V3 and/or ≥1 mm in the
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Table 1

Baseline characteristics of the study population

Variable Overall population (N = 724)

Age (years) 62.1§13.3

Men 560 (77.3%)

Hypertension 456 (63.0%)

Diabetes mellitus 187 (25.8%)

Hyperlipidemia 334 (46.1%)

Active smokers 391 (54.0%)

Obesity 197 (27.2%)

History of CAD 110 (15.2%)

Prior MI 92 (12.7%)

Prior PCI 82 (11.3%)

Left ventricular EF (%)

<35 64 (8.8%)

35-45 200 (27.6%)

45-55 219 (30.2%)

>55 228 (31.5%)

Hemoglobin (g/dL) 14.5 (13.2-15.6)

eGFR (mL/min) 80.0 (60.5-94.0)

Peak troponin (pg/mL) 31.1 (7.5-75.7)

Total cholesterol (mg/dL) 182.3§47.8

HDL-cholesterol (mg/dL) 45.2§13.5

LDL-cholesterol (mg/dL) 110.2§40.1

Triglycerides (mg/dL) 123.0 (85.0-163.8)

Lipoprotein(a) (mg/dl) 10.0 (6.0-30.0)

C-reactive protein (mg/L) 0.92 (0.36-2.62)

Erythrocyte sedimentation rate (mm/hour) 15.0 (7.0-28.5)

CAD = coronary artery disease; EF = ejection fraction;

eGFR = estimated glomerular filtration rate; HDL-C = high-density lipo-

protein cholesterol; LDL-C = low-density lipoprotein cholesterol;

MI = myocardial infarction; PCI = percutaneous coronary intervention.

Continuous normally distributed variables are expressed as mean § SD.

Categorical variables are expressed as N (%). Continuous non-normally

distributed variables are expressed as median (interquartile range). Hyper-

lipidemia was defined by laboratory data showing LDL-C > 160 mg/dL,

HDL-C < 40 mg/dL in men or < 50 mg/dL in women, fasting triglycerides

> 150 mg/dL, clinical diagnosis of primary hyperlipidemia, or previous

lipid lowering therapy. History of CAD was defined as previous acute cor-

onary syndrome, coronary revascularization, or established CAD. Obesity

was defined by body mass index value ≥ 30 kg/m2.
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other leads (in the absence of left ventricular hypertrophy or
left bundle branch block).5 Informed consent was obtained
from all individual participants at the time of inclusion in
the register. The study was approved by the local ethics
committee. The investigation conforms to the principles
outlined in the Declaration of Helsinki.

During the hospitalization, demographic, clinical, labo-
ratory, echocardiographic, angiographic, and PCI proce-
dural data were prospectively collected. Blood samples
were collected in all patients at admission to determine
blood count, myocardial biomarkers, and creatinine. Glo-
merular filtration rate was estimated by using the Chronic
Kidney Disease Epidemiology Collaboration equation.
After 12 hours from admission, serum levels of total choles-
terol, high-density lipoprotein cholesterol, low-density lipo-
protein cholesterol (LDL-C), triglyceride, lipoprotein (Lp)
(a) C-reactive protein, and erythrocyte sedimentation rate
were systematically determined. Echocardiography was
performed in all patients at admission. Coronary angiogra-
phy and PCI procedural data were also systematically col-
lected. For each patient, we reported the occurrence of
adverse events during hospitalization including ventricular
tachycardia, ventricular fibrillation, high-grade atrioventric-
ular block, acute heart failure, cardiogenic shock, and death.
Follow-up data were obtained through outpatient clinic vis-
its, medical charts, or telephone interview. For some
deceased patients, the information were obtained by tele-
phone interview of the treating physicians or the next of
kin. In this study, clinical outcome was assessed at the lon-
gest available follow-up. The primary outcome measure
was the rate of recurrent nonfatal or fatal MI after dis-
charge. Recurrent MI was defined by the presence of angina
symptoms with typical ECG changes and elevated cardiac
troponin levels with at least one value above the 99th per-
centile upper reference limit according to the Fourth Uni-
versal Definition of MI.6 Secondary outcome measures
were target vessel revascularization (TVR), in-stent reste-
nosis (ISR), definite stent thrombosis (ST), non-TVR, and
all-cause death. TVR was defined as any repeat PCI or coro-
nary artery bypass graft of any segment of the target vessel;
any revascularization of a different vessel was defined as
non-TVR. ISR was defined as a previously stented lesion
with a >50% diameter stenosis. ST was defined as the pres-
ence of a thrombus that originates in the stent or in the seg-
ment 5 mm proximal or distal to the stent confirmed by
coronary angiography.7

The distribution of continuous data was tested with the
Kolmogorov-Smirnov and the Shapiro-Wilk test. Normally
distributed variables were expressed as mean § standard
deviation, whereas non-normal ones as median and inter-
quartile range. Categorical variables were reported as num-
bers and percentages. All baseline variables were tested at
univariable Cox regression analysis for the primary study
outcome; a multivariable stepwise Cox regression was per-
formed to identify a set of independent predictors for recur-
rent MI at the longest available follow-up. To limit the risk
of overfitting, only variables with higher statistical signifi-
cance at univariable analysis were tested in the multivari-
able model. Results were presented as hazard ratios (HR)
with 95% confidence intervals (CI). The Hosmer-Leme-
show statistic was used to assess the goodness-of-fit of the
Descargado para BINASSS BINASSS (pedidos@binasss.sa.cr) en National Library o
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logistic regression model. The cumulative incidence of the
primary study outcome was estimated at various time frame
using the Kaplan-Meier method and the log-rank test was
used for comparison between groups. For all test, a p value
<0.05 was considered statistically significant. Statistical
analysis was performed by using SPSS version 25.0 (SPSS
Inc., Chicago, IL) and R version 3.5.1 (R Foundation for
Statistical Computing, Vienna, Austria).
Results

Overall, 724 STEMI patients were included in the analy-
sis. The baseline characteristics of the study population are
summarized in Table 1. Missing values for the variable of
interest are reported in Supplementary Table S1. The mean
age was 62.1 § 13.3 year; 560 (77.3%) were males. Ninety-
two patients (12.7%) had a history of previous MI, and 82
(11.3%) underwent previous PCI. The left ventricle ejection
fraction at admission was <35% in 8.8% of patients,
between 35% and 45% in 27.6%, between 45% and 55% in
f Health and Social Security de ClinicalKey.es por Elsevier en noviembre 09, 
ación. Copyright ©2021. Elsevier Inc. Todos los derechos reservados.



Table 2

Angiographic and procedural features

Variable Overall population (N = 724)

Time to PCI (hours)

0-3 325 (45.6%)

3-6 198 (27.8%)

6-12 61 (8.6%)

> 12 128 (18.0%)

Treated coronary artery

Left main 14 (1.9%)

Left anterior descending 407 (56.2%)

Left circumflex 118 (16.3%)

Right 263 (36.3%)

Multivessel coronary disease 282 (39.0%)

Bifurcation lesion 125 (17.3%)

Chronic occlusion 17 (2.3%)

Restenotic lesion 48 (6.6%)

Stent implantation 684 (94.5%)

Number of stents 1.0 (1.0-2.0)

Minimum stent diameter (mm) 3.00 (2.50-3.50)

Maximum stent diameter (mm) 3.00 (2.75-3.00)

Stents length (mm) 28.0 (18.0-38.0)

TIMI flow after PCI

0 18 (2.5%)

1 14 (2.0%)

2 79 (11.1%)

3 603 (84.5%)

GP IIb/IIIa inhibitors 204 (28.2%)

Cangrelor 3 (0.4%)

PCI = percutaneous coronary intervention; TIMI = thrombolysis in myo-

cardial infarction; GP IIb/IIIa inhibitors = glycoprotein IIb/IIIa inhibitors.

Continuous normally distributed variables are expressed as mean § SD.

Categorical variables are expressed as N (%). Continuous non-normally

distributed variables are expressed as median (interquartile range).
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30.2%, and >55% in 31.5%. Angiographic and procedural
features are reported in Table 2. Left anterior descending
(56.2%) and right coronary artery (263, 36.3%) were the
most treated vessels. DES implantation was reported in 684
(94.5%) patients.

In�hospital and follow-up adverse events are summa-
rized in Supplementary Table S2. The proportion of acute
heart failure and cardiogenic shock was 6.2% and 6.6%,
respectively. Thirty patients (4.1%) died during the hospi-
talization.

During a median follow-up of 803 (interquartile range
324 to 1,394) days, the primary study outcome was reported
in 70 patients (10.1%). All-cause death occurred in 47
patients (6.8%), TVR in 29 (4.2%), non-TVR in 30 (4.3%),
ISR in 17 (2.5%), and ST in 13 patients (1.9%); one patient
was lost at follow-up. At univariable Cox regression analy-
sis, age (p = 0.003), male sex (p = 0.040), diabetes
(p = 0.006), history of coronary artery disease (CAD,
p = 0.039), previous PCI (p = 0.047), Lp(a) (p = 0.004),
multivessel disease (p = 0.008), and restenotic lesion (p
<0.001) were significantly associated with the risk of recur-
rent MI. At multivariable model, diabetes (HR = 1.72; 95%
CI 1.02 to 2.90), Lp(a) (HR = 1.01; 95% CI 1.00 to 1.02),
and restenotic lesion (HR = 2.99; 95% CI 1.59 to 5.59)
resulted as independent predictors for the primary outcome
(Table 3). Figure 1 shows the Kaplan-Meier curves for sur-
vival free from MI recurrence in the overall population and
Descargado para BINASSS BINASSS (pedidos@binasss.sa.cr) en National Library o
2021. Para uso personal exclusivamente. No se permiten otros usos sin autoriz
in subsets stratified according to the presence or not of dia-
betes, type of coronary lesion, and Lp(a) risk range value
<30, ≥30 and <50, and ≥50 mg/dL. Noteworthy, each of
these conditions was able to identify patients with a lower
probability of survival at long-term follow-up. Figure 2
depicts the distribution of the study population according to
Lp(a) value and shows the incremental risk for the primary
outcome in patients with Lp(a) ≥30 and <50, and in those
with Lp(a) ≥50 mg/dL compared with patients with Lp(a)
<30 mg/dL. Figure 3 shows the risk for the primary out-
come in patients with diabetes (HR = 2.93; 95% CI 1.31 to
6.54), Lp(a) ≥ 30 mg/dL (HR = 3.56; 95% CI 1.78 to 7.10)
and/or restenotic lesion (HR = 8.43; 95% CI 2.74 to 25.90)
in isolation compared with patients without these conditions
set as a reference group. The coexistence of Lp(a) level ≥
30 mg/dL was associated with a substantially increased risk
for recurrent MI in patients with diabetes (HR = 5.34; 95%
CI 2.28 to 12.50). Also, the combination of Lp(a) ≥
30 mg/dL with both diabetes and coronary restenotic
lesions, albeit reported in only 5 patients, was associated
with a markedly higher risk for recurrent MI (HR = 17.07;
95% CI 3.83 to 76.11).
Discussion

The main findings of the present study enrolling a con-
temporary population of STEMI patients treated with pri-
mary PCI can be summarized as follows: (1) diabetes,
restenotic lesions and Lp(a) level were independent predic-
tors of MI recurrence at long-term follow-up; (2) patients
with diabetes versus those without, patients with angio-
graphic evidence of restenotic versus de novo coronary
lesions, and patients with different Lp(a) risk range values,
have a significantly different survival probability in terms
of MI recurrence; (3) the coexistence of Lp(a) level ≥
30 mg/dL with diabetes and/or restenotic lesions was asso-
ciated with an incremental risk for recurrent MI.

The implementation of local networks to reduce the out-
of-hospital delay, the advances in primary PCI techniques,
and the adoption of more effective antithrombotic drugs
have substantially cut down the rate of in-hospital mortality
and improved the expectancy and quality of life after
STEMI.1 The improved survival during the hospitalization
has resulted in the progressive growth of stable post-MI
patients, who need special care in terms of secondary pre-
ventive programs.3 The percentage of death during the hos-
pitalization in our population was 4.1% and was consistent
with previous contemporary STEMI populations from mul-
ticenter register cohorts8; after discharge, about one in ten
patient developed a new MI event during the follow-up.
This finding emphasizes the importance of prognostic strati-
fication and strong secondary preventive programs in
higher-risk STEMI subjects.

Diabetes and restenotic lesions are established risk fac-
tors for recurrent MI. The Framingham study demonstrated
a double risk of developing CAD among diabetic compared
with nondiabetic subjects.9 Diabetic patients with ACS had
longer lesions, greater plaque burden, smaller lumen area,
and larger plaque necrotic core and calcium content com-
pared with nondiabetic patients.10 Consistently with our
f Health and Social Security de ClinicalKey.es por Elsevier en noviembre 09, 
ación. Copyright ©2021. Elsevier Inc. Todos los derechos reservados.
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Table 3

Cox regression analysis for the recurrence of MI

Variable Univariable model Multivariable model

HR 95% CI p value HR 95% CI p value

Age (years) 1.027 1.009-1.045 0.003 n.s.

Male sex 0.589 0.356-0.976 0.040 n.s.

Hypertension 1.466 0.881-2.442 0.141

Diabetes 1.956 1.211-3.159 0.006 1.718 1.018-2.900 0.043

Hyperlipidemia 0.963 0.603-1.540 0.876

Active smokers 0.840 0.528-1.338 0.464

Obesity 1.086 0.652-1.809 0.750

History of CAD 1.776 1.029-3.067 0.039 n.s.

Prior MI 1.585 0.868-2.895 0.134

Prior PCI 1.841 1.008-3.362 0.047

Left ventricular EF (%) 0.839 0.676-1.042 0.112

Hb (g/dL) 0.990 0.977-1.003 0.118

eGFR (mL/min) 0.994 0.984-1.003 0.209

Peak troponin (pg/mL) 1.000 0.997-1.004 0.787

Total cholesterol (mg/dL) 1.000 0.994-1.005 0.863

HDL-cholesterol (mg/dL) 1.005 0.987-1.024 0.583

LDL-cholesterol (mg/dL) 1.000 0.993-1.006 0.908

Triglicerides (mg/dL) 0.998 0.994-1.002 0.265

Lipoprotein(a) (mg/dl)* 1.010 1.003-1.016 0.004 1.010 1.003-1.017 0.007

C-reactive protein (mg/L) 1.000 0.999-1.001 0.757

Erythrocyte sedimentation rate (mm/hour) 1.012 0.999-1.026 0.066

Left main PCI 2.013 0.492-8.230 0.330

Left anterior descending PCI 1.083 0.674-1.739 0.742

Left circumflex PCI 0.973 0.511-1.852 0.934

Right coronary artery PCI 1.008 0.619-1.641 0.974

Multivessel disease 1.872 1.175-2.983 0.008 n.s.

Bifurcation lesion 1.199 0.667-2.155 0.545

Chronic occlusion 0.669 0.093-4.823 0.690

Restenotic lesion 3.654 1.992-6.703 <0.001 2.985 1.593-5.591 0.001

Stent implantation 1.172 0.472-2.909 0.733

Number of stents 0.812 0.557-1.183 0.277

Minimum stent diameter (mm) 0.869 0.513-1.469 0.599

Maximum stent diameter (mm) 0.773 0.462-1.295 0.328

Stents length (mm) 0.996 0.979-1.013 0.620

TIMI flow after PCI 1.226 0.752-2.000 0.414

GP IIb/IIIa inhibitors 1.176 0.707-1.954 0.533

CAD = coronary artery disease; CI = confidence interval; EF = ejection fraction; eGFR = estimated glomerular filtration rate; GP IIb/IIIa

inhibitors = glycoprotein IIb/IIIa inhibitors; Hb = hemoglobin; HDL-C = high-density lipoprotein cholesterol; HR = hazard ratio; LDL-C = low-density lipo-

protein cholesterol; MI = myocardial infarction; PCI = percutaneous coronary intervention; TIMI = thrombolysis in myocardial infarction.

* Per 1 mg/dL increase.
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finding, diabetes has been strongly associated with new car-
diovascular adverse events after the index MI.11

Although the implementation of new-generation DES
has substantially reduced the entity of neointimal hyperpla-
sia after stent implantation, ISR remains the leading mecha-
nism of PCI failure.12,13 In a large cohort of 10,000 patients
who underwent PCI and routine control angiography at 6 to
8 months, Cassese et al reported ISR as an independent cor-
relate of 4-year mortality.14 The strongest predictors of ISR
were small vessel size, long stented segments, the percent-
age of residual stenosis after PCI, and the antiproliferative
drug released by DES.15−17 Our study conducted on a con-
temporary population treated with new-generation DES,
confirmed the independent association of restenotic lesion
and recurrent MI. This risk was particularly high in patients
with coexistent diabetes and Lp(a) level ≥ 30 mg/dL.

The novelty of the present study is the role of Lp(a) as an
independent predictor of recurrent MI, suggesting to consider
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this information for STEMI risk stratification in combination
with more conventional prognostic parameters such as diabe-
tes and restenotic lesions. Lp(a) is a cholesterol-rich low-
density lipoprotein consisting of an apolipoprotein B100
moiety covalently linked to apolipoprotein(a), and it is char-
acterized by pro-inflammatory, pro-atherogenic, and pro-
thrombotic effects.18 High levels of Lp(a) were found to be
associated with major cardiovascular events in large popula-
tion-based cohort studies.19,20 Although these data were lim-
ited to healthy adults, low-risk, populations, routine one-time
screening for Lp(a) has been recommended also for individu-
als at intermediate or high risk of CV events, including
patients with established CAD.21 However, the clinical util-
ity of Lp(a) as a marker of risk after MI remains
uncertain,22,23 particularly in the high-risk setting of STEMI.
A preliminary analysis of three large secondary prevention
cohorts of patients with established CAD, showed no signifi-
cant association between the risk of CV events and levels of
f Health and Social Security de ClinicalKey.es por Elsevier en noviembre 09, 
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Figure 1. Kaplan-Meier curves of survival free from recurrent MI in the overall population (A) and stratified by diabetes (B), Lp(a) values (C), and type of

coronary lesion (D). Lp(a) = lipoprotein(a).

48 The American Journal of Cardiology (www.ajconline.org)
Lp(a) analyzed as a continuous variable. However, when
data were combined with other 8 secondary prevention stud-
ies, patients with Lp(a) levels in the highest quantile showed
an increased risk of recurrent events, albeit with significant
heterogeneity between studies.24 Moreover, in a subanalysis
of the dal-Outcomes trial, Lp(a) levels did not predict the
occurrence of further ischemic events in patients with recent
ACS.23 Nonetheless, given the low median levels of Lp(a) in
the observed population, the study was underpowered to clar-
ify the impact of Lp(a) on cardiovascular outcomes. In the
present study, we included only patients with STEMI, an
ACS subset characterized by the highest thrombotic risk,
younger median age, and the need for more aggressive
antithrombotic treatment. Therefore, we may hypothesize
that Lp(a) may perform better as a prognostic marker due to
the characteristics of these very high-risk population. Our
results were consistent with a previous single-center study
evaluating a historical cohort of 435 STEMI patients
Descargado para BINASSS BINASSS (pedidos@binasss.sa.cr) en National Library o
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admitted from 2000 to 2003.25 However, in that study half of
the patients were treated with fibrinolysis, and the devices
adopted for PCI, as well as secondary preventive pharmaco-
therapy, differed substantially from the current standard of
care (i.e., antiplatelet therapy and lipid-lowering therapy).
Conversely, we included a larger contemporary population
of patients who underwent primary PCI and clinical manage-
ment according to the most recent and recommended stan-
dard of care.

In a recent subanalysis of the ODYSSEY Outcomes trial,
baseline Lp(a) predicted the recurrence of major cardiovas-
cular events in patients with an index ACS event, indepen-
dently from LLDL-C levels. Interestingly, alirocumab
produced a median 23% reduction in Lp(a) levels, and the
LDL-C and Lp(a) lowering were independently associated
with the absolute reduction on cardiovascular events.26 Simi-
lar data were reported in a prespecified analysis of the
FOURIER trial, with a 27% reduction of Lp(a) concentration
f Health and Social Security de ClinicalKey.es por Elsevier en noviembre 09, 
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Figure 2. Distribution of patients according to Lp(a) value and risk for recurrent MI. Lp(a) levels < 30 mg/dL was set as reference (HR = 1). CI = confidence

interval; HR = hazard ratio; Lp(a) = lipoprotein(a).

Figure 3. Incremental risk for recurrent MI in patients with high Lp(a) lev-

els. Bar graph showing the incremental risk for recurrent MI in patients

with diabetes, Lp(a) ≥ 30 mg/dL and/or restenotic lesions, in isolation or

combined, against those free from these conditions.

*Patients not affected by diabetes, Lp(a) levels ≥ 30 mg/dL and restenotic

lesions were set as reference (HR = 1). The number of patients in the refer-

ence group was 335 and the rate of recurrent MI in this group was 1.53 per

100 person-years. CI = confidence interval; HR = hazard ratio; Lp

(a) = lipoprotein(a).
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produced by evolocumab.27 These findings derived from
RCT populations are confirmed in our real-world STEMI
population, suggesting that Lp(a) may influence the patient
risk profile after the index event. Moreover, these studies
suggest the importance to develop novel therapeutic strate-
gies, including PCSK9 inhibitors, for reducing the residual
risk of cardiovascular adverse events through the combined
reduction of both LDL-C and Lp(a) levels.28,29
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The results of this study need to be interpreted consider-
ing some limitations. First, the retrospective, observational,
single-center study design and the relatively small sample
size. However, to the best of our knowledge, this is the larg-
est study investigating the prognostic role of Lp(a) in the
high-risk setting of STEMI. Second, we did not provide
data on LDL-C control in our study population. It is uncer-
tain whether Lp(a) predicts cardiovascular events in
patients with optimal statin therapy and target LDL-C val-
ues, and a detailed description of LDL-C control would
have enabled us to address this controversial issue. How-
ever, these data were not available in our register and,
beyond recent evidence on PCSK9 inhibitors, conventional
antilipidic drugs are ineffective to reduce the Lp(a) serum
concentration. Third, we did not report the Lp(a) values
during follow-up. Since Lp(a) may act as an acute-phase
protein, its levels may increase during the acute phase and
remain high for several weeks after an ACS.30

In conclusion, in this real-world cohort of STEMI
patients, diabetes, Lp(a) serum levels and restenotic lesions
were independently associated with recurrent MI at long
term. The coexistence of Lp(a) level ≥ 30 mg/dL showed
an incremental risk stratification capability in patients with
diabetes and/or restenotic lesions, supporting its implemen-
tation for long-term prognostic assessment in this high-risk
clinical setting.
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