
n

1011

E D I T O R I A L
EuroIntervention 2

0
12

;7
:1011-1013   

D
O

I: 10.4
2

4
4

/E
IJV7

I9
A

1
6

1

© Europa Edition 2012. All rights reserved.

Today, for the large number of patients who are living with a first-
generation drug-eluting stent, it is mandatory that we continue to 
perform long-term observations of these patients now that these 
first generation devices are being replaced by a new generation. So 
now is the time to say goodbye to the era of the first generation of 
drug-eluting stents. In this issue of the journal, three papers attempt 
to answer important unresolved questions concerning first-genera-
tion drug-eluting stents, focusing on long-term clinical outcomes in 
patients who have stents implanted for coronary artery disease. 
Does treatment with an alternative stent, including a short duration 
of dual antiplatelet therapy, match that of first-generation stents? 
What are the predictors of cardiac events after implantation of first- 
and second-generation drug-eluting stents? Were first-generation 
drug-eluting stents safe to implant in patients with ST-segment 
elevation myocardial infarction?

Limacher et al describe comparable 3-year clinical outcomes of 
propensity matched patients treated with the titanium-nitride-oxide 
coated Tinox stent, the sirolimus-eluting Cypher stent and the pacli-
taxel-eluting Taxus stent.1 Although experimental studies have 
shown that titanium-nitride-oxide coating reduces platelet adhesion 
and neointimal hyperplasia, late lumen loss in Tinox stents is only 
slightly less than in a thin-strutted bare-metal stent when used in 
humans. Therefore, it should be safe to shorten the duration of dual 
antiplatelet treatment after implantation of the Tinox stent, which is 

supported by the study. Unfortunately, the patient groups are pro-
pensity matched rather than randomised, which is acceptable in 
case the data are consecutively collected, which they are only in 
part, and the inherent problems with group matching and selection 
bias result in differences in important lesion and procedural charac-
teristics. Still, we support the authors’ statement, that Tinox stent 
treatment might be considered in patients unsuitable for long-term 
treatment with dual antiplatelet therapy. On the other hand, the 
study leaves us with a question that can only be answered by a large 
randomised trial: Does the shorter duration of dual antiplatelet 
therapy with Tinox stent implantation outweigh its higher late 
lumen loss compared with drug-eluting stents with regard to 
clinical outcome, including target lesion revascularisation, bleed-
ing complications, late stent thrombosis, reduced costs etc.? This 
comparison should, in all fairness, be performed with second-gen-
eration drug-eluting stents, stents which in unselected patients 
result in a low incidence of cardiac events, including a very low 
stent thrombosis rate.2

Both logistic and Cox regression analyses of the Spirit III study 
demonstrate that the strongest independent predictor of cardiac 
events through three years is the number of vessel treated.3 Of 
less, but significant importance are a high blood concentration of 
HbA1c and total cholesterol in addition to female gender. 
Confirming the findings of the Spirit II trial, patients who had the 
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everolimus-eluting thin-strutted Xience V stent implanted fared 
considerably better than those with the thick-strutted Taxus stent 
with the exception of diabetics, an unexplained finding that was 
confirmed in the Spirit IV trial.4 Of interest, Applegate et al 
demonstrate that the HbA1c-level rather than the presence of dia-
betes is associated with a higher event rate. We find it noteworthy 
to stress that the primary endpoint of the Spirit III trial was the 
angiographic assessment of late lumen loss at eight months exam-
ined in a fraction of the patients and, that despite inclusion of 
1,000 patients, an excess of unstable patients were included in the 
Taxus group, and that the report by Applegate et al is a post hoc anal-
ysis of secondary endpoints in a study of a selected low-risk popula-
tion not powered to evaluate differences in clinical events. Their 
findings should be interpreted accordingly and not extrapolated to 
patients at higher risk or with complex coronary anatomy. A com-
ment on the importance of stent strut thickness is warranted at this 
place, since the Taxus Express rather than the Taxus Liberté with 
thinner stent struts, was used as the control stent in Spirit III (and IV).

The decision to reduce stent strut thickness was originally based 
on a reduction in late lumen loss to values <1.0 mm with thinner 
struts of a stainless steel stent.5 Both angiographic and clinical 
restenosis rate were reduced considerably, independent of stent 
design.6 Later it appeared that the relatively high late lumen loss 
induced by the bare metal Bx Velocity (and Zonic) counterpart of 
the Cypher stent appeared to be unimportant, with the drug on 
board even in very complex lesions. Thus, an efficient antiprolifera-
tive drug with an optimal release profile seems to surpass the 
importance of strut thickness.7,8 Interestingly, a reduction in reste-
nosis rate related to strut thickness has not been demonstrated in a 
randomised setting with the cobalt nickel or chromium stents.

It is well known that drug-eluting stents reduce the need for 
revascularisation compared with bare-metal stents in patients with 
ST-segment elevation myocardial infarction, and although there are 
some indications of late adverse events,9-11 meta-analyses of hard 
endpoints find no increase in the risk of death and reinfarction, 
when drug-eluting stents are preferred.11,12 The 5-year clinical data 
of the small dimensioned MISSION! trial indicate a trend towards 
a higher rate of (very) late stent thrombosis in the Cypher group as 
compared to a bare-metal stent group of different design. Stent 
thrombosis may occur in patients with ST-segment elevation myo-
cardial infarction due to late stent strut malapposition as a result of 
resolution of thrombus material on the abluminal stent border, as 
well as undersizing of stents due to relative vessel constriction in 
the acute phase of the disease. Again, it should be stressed that 
long-term data so far are only available for first-generation drug-
eluting stents. Newer stents with optimal release profiles of antipro-
liferative drugs with and without bioabsorbable polymers, in 
addition to new self-expanding stents, are currently being evalu-
ated, and the next step to implant completely resorbable scaffolds is 
just around the corner. These devices should be studied in properly 
sized trials against the above-mentioned second-generation stents. 

Until then, we are forced to perform long-term observations and 
meta-analyses pooling data from trials not powered to detect differ-
ences in clinical endpoints.

Conflict of interest statement
The authors have no conflict of interest to declare.

References
 1. Limacher A, Räber L, Laube E, Lauterburg A, Lötscher S, 
Hess N, Moschovitis A, Baldinger SH, Wenaweser P, Meier B, 
Hess OM, Jüni P. Clinical long-term outcome after implantation of 
a titanium nitride-oxide coated stents compared with paclitaxel or 
sirolimus eluting stents: propensity-score matched analysis. 
EuroIntervention. 2012;7:1043-50.
 2. Serruys PW, Silber S, Garg S, van Geuns RJ, Richardt G, 
Buszman PE, Kelbæk H, van Boven AJ, Hofma SH, Linke A, 
Klauss V, Wijns W, Macaya C, Garot P, DiMario C, Manoharan G, 
Kornowski R, Ischinger T, Bartorelli A, Ronden J, Bressers M, 
Gobbens P, Negoita M, van Leeuwen F, Windecker S. Comparison 
of zotarolimus-eluting and everolimus-eluting coronary stents. 
N Engl J Med. 2010;363:123-35.
 3. Applegate RJ, Hermiller JB, Gordon PC, Yaqub M, Sood P, 
Su X, Cao S, Sudhir K, Stone GW. Predictors of early and late out-
comes after everolimus- and paclitaxel- eluting coronary stents. 
EuroIntervention. 2012;7:1030-42.
 4. Stone GW, Rizvi A, Newman W, Mastali K, Wang JC, 
Caputo R, Doostzadeh J, Cao S, Simonton C, Sudhir K, Lansky AJ, 
Cutlip DE, Kereiakes DJ, for the SPIRIT IV Invetsigators. 
Everolimus-eluting versus paclitaxel-eluting stents in coronary 
artery disease. N Engl J Med. 2010; 362:1663-74.
 5. Kastrati A, Mehili J, Dirschiner J, Dotzer F, Schühlen H, 
Neumann F-J, Fleckenstein M, Pfafferott C, Seyfarth M, Schömig A. 
Intracoronary stenting and angiographic results. Strut thickness 
effect on restenosis outcome (ISAR-STEREO) trial. Circulation. 
2001;103:2816-21.
 6. Pache J, Kastrati A, Mehili J, Schühlen H, Dotzer F, 
Hausleiter J, Fleckenstein M, Neumann F-J, Sattelberger U, 
Schmitt C, Müller M, Dirshinger J, Schömig A. Intracoronary stent-
ing and angiographic results: strut thickness effect on restenosis out-
come (ISAR-STEREO-2) trial. J Am Coll Cardiol. 2003;41:1283-8.
 7. Moses JW, Leon MB, Popma JJ, Fitzgerald PJ, Holmes DR, 
O’Shaughnessy C, Caputo RP, Kereiakes DJ, Williams DO, 
Teirstein PS, Jaeger JL, Kuntz RE. Sirolimus-eluting stents versus 
standard stents in patients with stenosis in a native coronary artery. 
N Engl J Med. 2003;349:1315-23.
 8. Kelbæk H, Helqvist S, Thuesen L, Kløvgaard L, Jørgensen E, 
Saunamäki K, Krusell LR, Bøtker HE, Engstrøm T, Jensen GVH. 
Sirolimus versus bare metal stent implantation in patients with total 
coronary occlusions: Subgroup analysis of the SCANDSTENT 
trial. Am Heart J. 2006;152:882-6.
 9. Boden H, van der Hoeven BL, Liem S-S, Atary JZ, 
Cannegieter SC, Atsma DE, Bootsma M, Jukema JW, Zeppenfeld K, 
Oemrawsingh PV, van der Wall EE, Schalij MJ. Five-year clinical 



n

1013

EuroIntervention 2
0

12
;7

:1011-1013

follow-up from the MISSION! Intervention Study: sirolimus-elut-
ing stent versus bare-metal stent implantation in patients with 
ST-segment elevation myocardial infarction, a randomised con-
trolled trial. EuroIntervention. 2012;7:1021-29.
 10. Kaltoft A, Kelbæk H, Thuesen L, Lassen JF, Clemmensen P, 
Kløvgaard L, Engstrøm T, Bøtker HE, Saunamäki K, Krusell LR, 
Jørgensen E, Tilsted H-H, Christiansen EH, Ravkilde J, Køber L, 
Kofoed KF, Terkelsen CJ, Helqvist S. Long-term outcome after drug-
eluting versus bare-metal stent implantation in patients with ST-segment 
elevation myocardial infarction. J Am Coll Cardiol. 2010;56:641-5.

 11. Piccolo R, Cassese S, Galasso G, De Rosa R, D’Anna C, 
Piscione F. Long-term safety and efficacy of drug-eluting stents in 
patients with acute myocardial infarction: A meta-analysis of rand-
omized trials. Atherosclerosis. 2011;217: 149-57.
 12. Dibra A, Tiroch K, Schulz S, Kelbæk H, Spaulding C, 
Laarman GJ, Valgimigli M, Di Lorenzo E, Kaiser C, Tierala I, 
Mehilli J, Campo G, Thuesen L, Vink MA, Schalij MJ, Violini R, 
Schömig A, Kastrati A. Drug-eluting stents in myocardial infarction: 
updated meta-analysis of randomized trials. Clin Res Cardiol. 
2012;99:345-57.


