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Drug-eluting stents and contemporary dual antiplatelet therapy in
revascularized STEMI. The times they are a-changin’?

Stent farmacoactivo y régimen contemporáneo de doble antiagregación plaquetaria en el

IAMCEST revascularizado.

?

Los tiempos están cambiando?
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The prognosis of ST-segment elevation acute myocardial

infarction (STEMI) has improved significantly in the last 2 decades.1

While mechanical dilatation of the coronary arteries and dual

antiplatelet therapy were considered to be the main drivers of

success in randomized clinical trials evaluating their efficacy,2,3 the

effectiveness of regional care networks (the infarction code) and

the incorporation of the recommendations established in clinical

practice guidelines are beginning to be evaluated in cohorts of

patients with STEMI and prolonged follow-up.4,5

Mechanical dilatation of the culprit artery of STEMI via primary

angioplasty is the reperfusion strategy preferentially recom-

mended by current clinical practice guidelines.2 The first

randomized clinical trial to compare primary angioplasty vs

fibrinolysis and its benefit on long-term mortality dates back to

1999; with a total of 395 patients, the trial revealed a 46% relative

reduction in mortality6; these results have been corroborated in

numerous subsequent randomized clinical trials.7 Coronary stent

implantation during primary angioplasty is associated with a

lower incidence of reinfarction and coronary revascularization;

however, no type of stent—whether conventional or drug-eluting—

has demonstrated mortality reductions in the numerous random-

ized clinical trials conducted since about 2000.8,9 The clinical

practice guidelines2 preferentially recommend drug-eluting stents

over bare-metal stents with a class I recommendation with level of

evidence A due to their lower rates of restenosis and need for

future revascularization.

It is worth remembering that the indication for dual antiplatelet

therapy in STEMI patients revascularized with primary angioplasty

is not based on any clinical trial in this context. The initial

effectiveness of dual antiplatelet therapy with clopidogrel plus

aspirin is based on the results of clinical trials with planned

angioplasty conducted in the first few years of the century.10,11

Subsequently, the TRITON TIMI 38 study of prasugrel (2007) and

the PLATO study of ticagrelor (2009) revealed the benefits of both

drugs vs clopidogrel in patients with acute coronary syndrome and

in the context of dual antiplatelet therapy.12,13 However, an

analysis of the benefit of prasugrel in the TRITON TIMI 38 study

that was limited to the 2438 patients with STEMI treated with

primary angioplasty failed to show a reduced incidence of the

primary composite endpoint of the study: cardiovascular death,

reinfarction, or stroke at 15 months of follow-up (11.6% with

clopidogrel vs 10.2% with prasugrel; hazard ratio [HR] = 0.87; 95%

confidence interval [95%CI], 0.68-1.11; P = .26).14 Similarly, an

analysis of the PLATO study specifically in the 7544 patients with

STEMI treated with primary angioplasty also failed to identify

significant results in the same composite endpoint at 12 months

(10.8% with clopidogrel vs 9.4% with ticagrelor; HR = 0.87; 95%CI,

0.75-1.01; P = .07).15 Based on the TRITON TIMI 38 and PLATO

randomized clinical trials of prasugrel and ticagrelor, the clinical

practice guidelines assign a class I recommendation with level of

evidence A2 to dual antiplatelet therapy in STEMI patients treated

with primary angioplasty and gives preference to the prescription

of both vs clopidogrel.

Prolongation of dual antiplatelet therapy involving the combi-

nation of aspirin with a P2Y12 inhibitor (prasugrel, ticagrelor, or

clopidogrel) until 12 months is recommended in patients with

STEMI revascularized with primary angioplasty. This timeframe is

set by the length of treatment established for the performance of

primary clinical trials with clopidogrel, prasugrel, and ticagre-

lor,10,12,13 but not by any specific study of this topic. Similarly, the

clinical practice guidelines allow prolongation of the dual

antiplatelet therapy to at least 12 months in STEMI patients

treated with primary angioplasty, with a class I recommendation

with level of evidence A.2

In a recent article published in Revista Española de Cardiologı́a,

Ribera et al.16 thoroughly analyze whether the adoption of the

practices recommended in the guidelines improved the prognosis

of 14 841 patients with STEMI in the Catalan Codi IAM registry and

enrolled between 2010 and 2017.16 In a laudable effort to analyze

in real-life clinical practice the impact of drug-eluting stents and a

more contemporary, potent, and prolonged dual antiplatelet

therapy, the authors studied the occurrence of adverse cardiovas-

cular events, death, and bleeding at 2-year intervals. The results

challenge the foundations of our routine practice and leave us

wondering if we have reached our limit, if we should question the

evidence supporting the guidelines, and, fundamentally, how we

should incorporate the results.

An initial reading illustrates that the progressive adoption of

the treatments recommended in the guidelines have not clearly

decreased the rates of major adverse cardiovascular events, which
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forces us to ‘‘pay attention to the small print’’. Two-year overall

mortality in patients who survived an STEMI increased from 5.9%

in 2010 to 2011 to 6.2% in 2016 to 2017, despite the progressive

and predominant incorporation of drug-eluting stents, the

prescription of potent P2Y12 inhibitors (prasugrel and ticagrelor),

and the prolongation of the dual antiplatelet therapy time, which

increased from 2 to 10 months. The analysis adjusted by age, sex,

kidney function, previous infarction, diabetes, heart failure in Killip

class III/IV, and anterior infarction enabled identification of a

statistically significant and clinically disappointing decrease in the

main composite endpoint (death, infarction, stroke, or new

revascularization; odds ratio = 0.995; 95%CI, 0.99-0.999), largely

due to a reduction in new revascularizations.

Based on our interpretation, these real-life outcomes exactly

reproduce the outcomes of the related randomized clinical trials.

Accordingly, the researchers observed a reduction in the rate of

new revascularizations that was possibly attributable to the

increase in drug-eluting stent implants in primary angioplasty,

analogously to the randomized clinical trials performed in this

context.8,9 The authors did not identify a decreased incidence of

death, infarction, or stroke, as also seen in the analysis of the

patients with STEMI treated with primary angioplasty in the

TRITON TIMI 38 and PLATO trials.14,15 Finally, the absence of

randomized clinical trials evaluating the optimal prolongation

time for dual antiplatelet therapy in STEMI patients revascularized

with primary angioplasty highlights even further the relevance of

the data from this study, with prolongation of the dual antiplatelet

therapy seeming to have no significant effect on the prognosis of

patients with STEMI revascularized with primary angioplasty in

the context of a regional care network such as the Codi IAM in

Catalonia. It is true that adherence to the guideline recommenda-

tions is incomplete, which would limit the prognostic benefit of the

interventions studied, and that the comparison of timeframes does

not include the potential benefit of other variables not specifically

studied and whose summed effect should not be underestimated

(eg, the use of more potent lipid-lowering therapies or the spread

of cardiac rehabilitation units).

We must praise this type of study, which integrates data from a

regional infarction code network with those obtained from the use

of health care resources and drugs, under the principle ‘‘what is not

evaluated loses value’’. The exhaustive character of the registry,

which includes almost all STEMI patients in the area of reference,

in conjunction with an elegant statistical analysis, serves as a

paradigm for other possible research initiatives in the real-life

setting in this field. At the same time, these data will inevitably be

compared with those from larger national registries. We would like

to highlight 2 related examples: one from northern Europe,

specifically, the Swedish SWEDEHEART registry4; the latest

analysis of temporal trends in STEMI from 1995 to 2014 identified

gradual improvements in survival and the risk of adverse ischemic

events, which the authors linked to the progressive implementa-

tion of evidence-based treatments.4 However, careful reading

reveals that the main determinant of prognosis is urgent

revascularization because, after the universalization of the primary

angioplasty strategies after 2008, the survival curves in the

following years practically overlap. The other study, that

performed by Cequier et al.,5 examined the association between

the implementation of the infarction code in Spanish autonomous

communities and in-hospital mortality by analyzing hospital

discharge data from the Spanish National Health System between

2003 and 2012. Implementation of the regional infarction code was

associated with a 14% reduction in the risk-standardized mortality

rate. Nonetheless, their study also provided valuable data on the

reduction in STEMI mortality in autonomous communities where,

in those years, the infarction code program had not yet begun. This

observation is key to understanding the existence of an individual

benefit of a specific treatment in STEMI and that it is possibly more

difficult to recognize this benefit since the widespread use of

coronary reperfusion treatments.

Finally, physicians depend more and more on clinical practice

guidelines in their daily practice. These guidelines synthesize

large amounts of information, help us to make clinical decisions,

and protect us from malpractice lawsuits. However, the evidence

for determining the type of recommendation is not always

powerful and the generalization of these recommendations

should be examined in real-life studies, such as that discussed

here. The guidelines of the European Society of Cardiology reflect

this limitation and include the recommendation to create

registries of unselected clinical data as areas for future research.2

It remains to be seen whether the publication of the outcomes of

clinical practice translates into the drafting of treatment

recommendations and the performance of randomized clinical

trials. In this regard, the residual risk of new adverse

cardiovascular events in patients who have had a STEMI is

considerably lower in 2022 than in previous decades. It is

undoubtedly difficult for a single intervention to show additional

prognostic benefits. However, the lack of solid benefits derived

from the application of a set of combined interventions (drug-

eluting stents and prolonged and potent dual antiplatelet

therapy) should make us ask if a ‘‘one size fits all’’ strategy

can still be applicable in the future to all patients with STEMI. We

believe that the elevated economic impact of the new treatments

already available in the cardiovascular field (PCSK9 inhibitors,

SGLT2 inhibitors, valsartan/sacubitril, direct oral anticoagulants,

and many more) in European health care systems mean that the

clinical practice guidelines should reconsider how the new

evidence should be incorporated to guarantee its sustainability; a

priority is to identify patients with a higher risk of new events

and to introduce the concept of cost-effectiveness in the

recommendations. Until then, and after the study by Ribera

et al.,16 the guidelines should reflect the inability of drug-eluting

stent implantation in STEMI patients revascularized with

primary angioplasty or the selection of contemporary prolonged

dual antiplatelet therapy regimens (prasugrel and ticagrelor) to

reduce the incidence of death, infarction, or stroke in this clinical

context vs the implantation of bare-metal stents and the

administration of dual antiplatelet therapy with clopidogrel. In

today’s world, the optimization of health care resources is an

obligation.
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