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Event recurrence after myocardial infarction: Prediction is very difficult,
especially about the future
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a r t i c l e i n f o
 recurrent events remains a challenge [2].

Albeit traditional risk factors have demonstrated negative prog-
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An almost epidemic number of people are actually suffering
from ischemic heart disease (IHD), making this condition the
leading cause of death worldwide [1]. According to the projection
of the World Health Organization, by 2030, over 10 million deaths
(13.4% of global deaths) would be attributable to IHD.

Over years, continuous implementation of timely and effective
treatments substantially improved the survival rate of patients
following myocardial infarction (MI), leading to a growing number
of patients with established IHD, vulnerable to subsequent cardio-
vascular events [2,3]. These patients have been traditionally
considered a rather homogenous group for risk of future events, and
then treated with similar secondary prevention strategies. How-
ever, this supposed homogeneity is a falsemirage, as a profound risk
heterogeneity across this “mixed-up” group exists. As proof, among
18,436 patients with cardiovascular disease, Kaasenbrood et al. [2],
have recently shown a large variation in estimated 10-year risk of
recurrent cardiovascular events, that was <10% in approximately
half patients while remained >20e30% in one-third.

Therefore, treating all post-MI patients with the same (one-size-
fits-all) strategy is no longer appropriate. A more tailored approach
to individualize secondary prevention interventions is urgently
needed to identify patients at higher risk, potentially deriving the
most benefit from more intense treatments. However, how to
identify post-MI patients who are more likely to experience
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nostic impact in secondary prevention, their performance in predict-
ing future events remains suboptimal [2]. With this regards, the case
of LDL-C is a striking example. In the secondary prevention setting,
where the vastmajority of individuals have dysfunctional lipoproteins,
LDL-C has proven to keep its negative prognostic value, but to be a
poor (clinically-inconclusive) predictor of recurrent events [4].

In this issue of IJC, Ohm et al. [5] investigated the value of ach-
ieved lipid levels after MI for predicting the risk of recurrent car-
diovascular events. They investigated a cohort of 25,643 first-ever
MI survivors in Sweden (2005e2013). The main questions
addressed are the following: (a) which is the predictive capacity of
different lipid fractions for recurrent cardiovascular events after
first MI, and (b) does their individual assessment have any addi-
tional value over clinical risk estimation?

The study population was grouped into quintiles based on total
cholesterol, LDL-C, HDL-C, and triglycerides levels at first follow-up
visit (4e14weeks post-MI).

The timeframe for lipids assessment was appropriate, as after
4weeks maximal (LDL-lowering) effect of statins is expected. How-
ever, the individual response to statins can vary over time, with 10% of
patients showing an initial unsatisfactory response, and another 10%
experiencing a progressive loss of response over time [6]. Moreover,
adherence to statins can substantially change during follow-up. One-
shot lipids measurement, performed very early after MI, only repre-
sent a snapshot of lipids status in such long-term study (mean
4.1 years), and patients crossover among quintiles cannot be excluded.
Although changes in statin intensity at follow-up were considered in
the analysis, this adjustment might not be sufficient. Another issue is
the use of Friedewald formula that, although practical, entails many
limitations compared with direct LDL-C measurements.

To assess the association between each of the lipid fractions and
recurrent events, the authors used two Cox proportional-hazards
models (the first unadjusted, and the second adjusted for age,
gender, and year of follow-up visit). Using the lowest quintile as
reference, no significant association with outcomes was observed
across LDL-C quintiles apart from moderate increase in risk in the
highest quintile.

Furthermore, the authors assessedwhether the addition of any of
the lipid fractions would increase the predictive power of a clinical
risk model from TRA2�P-TIMI 50 trial. In this study, the performance
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Fig. 1. Contemporary versus individualized approach in secondary prevention. CVD: cardiovascular disease. *Very high-risk patients: multiple major cardiovascular events and/or
concomitant multiple high-risk conditions. #Extreme risk patients: progressive or premature CVD, or concomitant diabetes, chronic kidney disease, or heterozygous familial
hypercholesterolemia.
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of TRA2�P-TIMI 50 model was poor, testifying the actual difficulty in
predicting recurrent events after first-MI. Of interest, the addition of
any of the lipid fractions to the model was able to improve only
modestly its predictivity, with a C-statistics that always remained
lower than 0.6 (not much better than flipping a coin).

Some considerations are needed to avoid misleading in-
terpretations. These results are not questioning “the lower, the better”
paradigm, as this was not possible with a so-designed study. LDL-C is
directly implicated in the development and recurrence of cardiovas-
cular disease [6], and the benefit of LDL-C lowering has been showed to
be continuous, safe, and more evident in patients with recent MI [6].

This study showed that nor LDL-C neither other lipid fractions
were of value for identifying patients at higher risk for recurrent
events after first-MI. These results are not surprising, as similar
findings have beenpreviously reported by Puri et al. [4] analyzing 985
patients with coronary atherosclerosis receiving potent statins. At
24months follow-up, LDL-C did not predict major adverse cardio-
vascular events. Conversely, C-reactive protein associated signifi-
cantly with cardiovascular events, supporting the role of persistent
systemic inflammation in residual cardiovascular risk [4,7].

The authors indirectly questioned current European “target-
oriented” approach for LDL-C. European Guidelines [1], following a
(too) practical approach, classify all patients with documented
cardiovascular disease as “very high-risk”, and suggest for them a
single LDL-C target of 70mg/dl. Differently, American Guidelines
[8,9] further stratify secondary prevention patients into a higher
and a lower risk subset based on additional clinical data, then
suggesting different strategies/targets. This “semi-individualized”
approach appears opening a door for a “fully-individualized” in
future, tailored on patient’s characteristics (Fig. 1).

The value of the present analysis is to point out that, despite its
relevance, LDL-C cannot be considered as the only biomarker
potentially informative in secondary prevention, and a compre-
hensive cardiovascular assessment is mandatory [1,8,9]. Recently,
advanced lipidomic and nucleic acid profiling analyses have iden-
tified new promising risk biomarkers, as ceramides, phosphati-
dylcholines [10], and circulating microRNAs [11], that could refine
cardiovascular risk algorithms, allowing a more individualized
patients management.

For the time being, Niels Bohr’s maxim “Prediction is very
difficult, especially about the future” perfectly reflects our knowl-
edge on events recurrence after MI. Our future aim is to challenge
this contemporary (and actually failing) paradigm,moving from the
status of “very difficult” to “moderately difficult” and, hopefully,
“not that difficult, and mostly feasible” as soon as possible.

Declaration of competing interest

None.

References

[1] A.L. Catapano, I. Graham, G. De Backer, et al., 2016 ESC/EAS guidelines for the
management of dyslipidaemias, Eur. Heart J. 37 (2016) 2999-3058l. doi:
https://doi.org/10.1093/eurheartj/ehw272.

[2] L. Kaasenbrood, S.M. Boekholdt, Y. van der Graaf, et al., Distribution of esti-
mated 10-year risk of recurrent vascular events and residual risk in a sec-
ondary prevention population, Circulation. 134 (2016) 1419e1429, https://
doi.org/10.1161/CIRCULATIONAHA.116.021314.

[3] F. Gragnano, P. Calabr�o, Role of dual lipid-lowering therapy in coronary
atherosclerosis regression: evidence from recent studies, Atherosclerosis. 269
(2018) 219e228, https://doi.org/10.1016/j.atherosclerosis.2018.01.012.

[4] R. Puri, S.E. Nissen, P. Libby, et al., C-reactive protein, but not low-density lipo-
protein cholesterol levels, associate with coronary atheroma regression and
cardiovascular events after maximally intensive statin therapy, Circulation. 128
(2013) 2395e2403, https://doi.org/10.1161/CIRCULATIONAHA.113.004243.

[5] J. Ohm, P. Hjemdahl, P.H. Skoglund, et al., Lipid levels achieved after a first
myocardial infarction and the prediction of recurrent atherosclerotic cardio-
vascular disease, Int. J. Cardiol. (2019), https://doi.org/10.1016/
j.ijcard.2019.07.001.

[6] B.A. Ference, H.N. Ginsberg, I. Graham, K.K. Ray, et al., Low-density lipopro-
teins cause atherosclerotic cardiovascular disease. 1. Evidence from genetic,
epidemiologic, and clinical studies. A consensus statement fromthe European
Atherosclerosis Society Consensus Panel, Eur. Heart J. 38 (2017) 2459e2472,
https://doi.org/10.1093/eurheartj/ehx144.

[7] L. Forte, G. Cimmino, F. Loffredo, et al., C-reactive protein is released in the
coronary circulation and causes endothelial dysfunction in patients with acute
coronary syndromes, Int. J. Cardiol. 152 (2011) 7e12, https://doi.org/10.1016/
j.ijcard.2011.05.062.

[8] S.M. Grundy, N.J. Stone, A.L. Bailey, et al., AHA/ACC/AACVPR/AAPA/ABC/ACPM/
ADA/AGS/APhA/ASPC/NLA/PCNA guideline on the management of blood
cholesterol: a report of the American College of Cardiology/American Heart
Association Task Force on Clinical Practice Guidelines, Circulation. 139 (2019).
doi:https://doi.org/10.1161/CIR.0000000000000625.

[9] P.S. Jellinger, Y. Handelsman, P.D. Rosenblit, et al., American Association of
Clinical Endocrinologists and American College of Endocrinology guidelines
for management of dyslipidemia and prevention of cardiovascular disease,
Endocr. Pract. 23 (2017) 1e87, https://doi.org/10.4158/EP171764.APPGL.

[10] M. Hilvo, P.J. Meikle, E.R. Pedersen, et al., Development and validation of a
ceramide- and phospholipid-based cardiovascular risk estimation score for
coronary artery disease patients, Eur. Heart J. (2019), https://doi.org/10.1093/
eurheartj/ehz387.

[11] M. Karakas, C. Schulte, S. Appelbaum, et al., Circulating microRNAs strongly
predict cardiovascular death in patients with coronary artery diseasedresults
from the large AtheroGene study, Eur. Heart J. (2016), ehw250, https://
doi.org/10.1093/eurheartj/ehw250.

https://doi.org/10.1093/eurheartj/ehw272
https://doi.org/10.1161/CIRCULATIONAHA.116.021314
https://doi.org/10.1161/CIRCULATIONAHA.116.021314
https://doi.org/10.1016/j.atherosclerosis.2018.01.012
https://doi.org/10.1161/CIRCULATIONAHA.113.004243
https://doi.org/10.1016/j.ijcard.2019.07.001
https://doi.org/10.1016/j.ijcard.2019.07.001
https://doi.org/10.1093/eurheartj/ehx144
https://doi.org/10.1016/j.ijcard.2011.05.062
https://doi.org/10.1016/j.ijcard.2011.05.062
https://doi.org/10.1161/CIR.0000000000000625
https://doi.org/10.4158/EP171764.APPGL
https://doi.org/10.1093/eurheartj/ehz387
https://doi.org/10.1093/eurheartj/ehz387
https://doi.org/10.1093/eurheartj/ehw250
https://doi.org/10.1093/eurheartj/ehw250

	Event recurrence after myocardial infarction: Prediction is very difficult, especially about the future
	Declaration of competing interest
	References


