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Drug Eluting Stents: promises and the precautionary attitude
(Griientzig lecture at the ESC Stockholm, 2005)

Jean Marco, MD, FESC

Stents coated with agents that directly inhibit cell cycle progression
and the migration of vascular smooth muscle cells eluted from poly-
mer carriers (the so-called drug eluting stents: DES) prevent the
development of neointimal proliferation and injury-induced arterial
intimal thickening. In controlled randomised studies, DES demon-
strated efficacy and safety, significantly decreasing in-stent resteno-
sis and the subsequent need of target vessel revascularisation
—without evidence of reductions in the rate of death or myocardial
infarction (MI)!

In unselected patients treated in daily practice the mid-term need
for clinically driven target vessel revascularisation is reduced by
using DES, but the cumulative incidence of death and death or Ml
is similar between the groups of patients treated with DES or bare
metal stents (BMS).23

Therefore, based on the evidence that we have today, the only
promise of DES is the reduction of clinically driven target vessel
revascularisation without reduction of cardiac mortality or M.

Why do | feel the need to evoke the precautionary attitude with DES?
A precautionary attitude or ethic is a call to anticipate —and thus
strive to understand and integrate the knowledge of risk — no mat-
ter how uncertain - into our daily practice.

“Precaution allows us to imagine all those incidences and events
which cannot yet be proved, but which we, through our instinct,
experience and emotions, sense could exist. We ask ourselves, no
matter what we are doing, that we be prepared and able to predict
an element or event that is not at all predictable, but which we can-
not rule out as being impossible.” (translated from remarks by
Hubert Curien).*

The potential risk of DES is late acute stent thrombosis (LAST)®.
Based on the design of the pivotal clinical trials that led to the
approval of DES, dual antiplatelet therapy is prescribed on an

empirical basis for 2 months after implantation of sirolimus-eluting
stents, and for 6 months after implantation of paclitaxel-eluting
stents, with life-long aspirin use®8. The randomised trials conduct-
ed to assess the efficacy and safety of DES were not adequately
powered to detect or exclude the effect of DES on rare events such
as LAST, especially after discontinuation of dual antiplatelet therapy?#.
DES is effective only when the drug is eluted from the polymer car-
rier?. In sensitive patients, non-biodegradable polymers may pro-
mote a hypersensitive reaction, or endothelial dysfunction localised
in the stented arterial segment when the drug is completely eluted
off the stent, this can lead to late in-stent thrombosis®. There is also
concern that DES might be susceptible to late thrombosis when
antiplatelet therapy is discontinued and endothelialisation of the
stent struts is delayed1©.

The incidence of LAST after DES implantation is probably low (0.35
to 2.6%)113 and may be underestimated, but is potentially prob-
lematic given the rapid rise in the widespread use of DES in high-
risk patients with complex lesions (in 2006, 500,000 patients in
Europe) and the risk resulting from stent thrombosis'®. This LAST
occurs most often after stopping the association of aspirin-clopido-
grel, but also when clopidogrel is stopped alone and aspirin is con-
tinued, or in patients who are stable under aspirin'®12. Stopping the
association of aspirin and clopidogrel becomes an important factor
in predicting LAST (Hazard Ratio: 95%; confidence interval: 15 -
220, rarely seen in cardiology!)!!.

This forms the basis for our doubt and questioning, leading us to
adopt an Attitude of Precaution. The potential problems faced when
stopping dual antiplatelet therapy after DES implantation (for non-
cardiac intervention, or any other reason including non-adherence
to the treatment!®) should be taken into consideration before pro-
posing aggressive percutaneous coronary reconstruction with DES
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in patients with left main bifurcation stenosis or complex lesions
requiring endoluminal reconstruction with multiple overlapping DES.
In the randomised studies, patients are selected and the treatment
protocol is explained in detail. The investigating physicians are alert-
ed to any modifications in the treatment or concurrent interventions
that are required.

In daily practice the efforts for optimising adherence to treatment
are often followed by mediocre results!®.The decision to stop
antiplatelet therapy, for whatever reason, must take these possible
consequences and risks into account. We must remain conscious
of the fact that the majority of the patients we treat are more than
60 years of age. This means that a certain number will need, with-
in two years following implantation of DES, an operation, or suffer a
bleeding event, which could pose the problematic of ending
antiplatelet therapy.

The knowledge of the potential risk of LAST poses challenges to our
ethical obligation to keep our patients clearly informed.

Our Precautionary Attitude should be considered as the point of
compatibility between the exigencies of innovation and the control
of risks —real or potential. Armed with this concept of Precautionary
Attitude, the interventional cardiologist is legally bound to provide
clear and precise information on the potential risk of LAST before
the implantation of a DES.

Transparency is indispensable: the patient should have the freedom
to choose whether or not they want to receive a DES or BMS.

We should consider this as one of the fundamental foundations in
an Ethic of Precaution based on the principle of responsibility.
Worried by an excess of “it's possible to treat by DES versus avail-
able knowledge”, we must still strive to do our best, associating our
practice with the moral imperative of the potential risks and incerti-
tude involved. The Precautionary Attitude will incite us to not do
anything that could compromise our mission: to increase longevity
while improving the quality of life of our patients. Innovation is the
path we choose in this mission, and to this end our Attitude of
Precaution, transformed into a veritable Precautionary Ethic, should
be considered as a positive step forward, stimulating new research
oriented towards the controlled elution of antiproliferative drugs or
new agents from improved polymer biocompatibility and non-poly-
meric drug carriers or reservoirs.

Ackowledgments
The assistance of Sally Vincent with this editorial was gratefully
appreciated.

References

1. Babapulle MN, Joseph L, Belisle P, Brophy JM, Eisenberg MJ.
A hierarchical Bayesian méta-analyse of randomised clinical trials of drug-
eluting stents. Lancet 2004; 364:583-591.

2. Lemos PA, Serruys PW, van Domburg RT, Saia F, Arampatzis CA,
Hoye A, Degertekin M, Tanabe K, Daemen J, Liu TK, McFadden E,
Sianos G, Hofma SH, Smits PC, van der Giessen WJ, de Feyter PJ.
Unrestricted utilization of sirolimus-eluting stents compared with conven-
tional bare stent implantation in the “real world”: the Rapamycin-Eluting
Stent Evaluated At Rotterdam Cardiology Hospital (RESEARCH) registry.
Circulation 2004;109:190-5.

EURO

PCR

Editorial

3. Kaiser C, Brunner-La Rocca HP, Buser PT, Bonetti PO, Osswald S,
Linka A, Bernheim A, Zutter A, Zellweger M, Grize L, Pfisterer ME. BAS-
KET Investigators. Incremental cost-effectiveness of drug-eluting stents
compared with a third-generation bare-metal stent in a realworld setting:
randomised Basel Stent Kosten Effektivitats Trial (BASKET). Lancet 2005;
366: 921-29.

4. Curien H. Science et Connaissance des Risques - Risques - Paris 2000.

5. Virmani R, Guagliumi G, Farb A, Musumeci G, Grieco N, Motta T,
Mihalcsik L, Tespili M, Valsecchi O, Kolodgie FD. Localized hypersensitiv-
ity and late coronary thrombosis secondary to a sirolimus-eluting stent:
should we be cautious? Circulation 2004;109:701-5.

6. Morice MC, Serruys PW, Sousa JE, Fajadet J, Ban Hayashi E,
Perin M, Colombo A, Schuler G, Barragan P, Guagliumi G, Molnar F,
Falotico R; RAVEL Study Group. Randomized Study with the Sirolimus-
Coated Bx Velocity Balloon-Expandable Stent in the Treatment of Patients
with de Novo Native Coronary Artery Lesions.. A randomized comparison
of a sirolimus-eluting stent with a standard stent for coronary revascular-
ization. N Engl J Med 2002; 346: 1773-80.

7. Grube E, Silber S, Hauptmann KE, Mueller R, Buellesfeld L,
Gerckens U, Russell ME. TAXUS |[: six- and twelve month results from
a randomized, double-blind trial on a slow release paclitaxel-eluting stent
for de novo coronary lesions. Circulation 2003; 107: 38-42.

8. Silber S and the Task Force members for Percutaneous Coronary
Interventions of the European Society of Cardiology. Guidelines for
Percutaneous Coronary Interventions. European Heart Journal (2005) 26,
804-847.

9. Lansky AJ, Costa RA, Mintz GS, Tsuchiya Y, Midei M, Cox DA,
O’Shaughnessy C, Applegate RA, Cannon LA, Mooney M, Farah A,
Tannenbaum MA, Yakubov S, Kereiakes DJ, Wong SC, Kaplan B,
Cristea E, Stone GW, Leon MB, Knopf WD, O'Neill WW; DELIVER Clinical
Trial Investigators.. Non-polymer-based paclitaxel-coated coronary stents
for the treatment of patients with de novo coronary lesions: angiographic
follow-up of the DELIVER Clinical Trial. Circulation 2004; 109: 1948-54.

10. McFadden EP, Stabile E, Regar E, Cheneau E, Ong AT, Kinnaird T,
Suddath WO, Weissman NJ, Torguson R, Kent KM, Pichard AD, Satler LF,
Waksman R, Serruys PW. Late thrombosis in drug-eluting coronary stents
after discontinuation of antiplatelet therapy. Lancet 2004; 364: 1519-21.

11. lakovou |, Schmidt T, Bonizzoni E, Ge L, Sangiorgi GM,
Stankovic G, Airoldi F, Chieffo A, Montorfano M, Carlino M, Michev I,
Corvaja N, Briguori C, Gerckens U, Grube E, Colombo A. Incidence,
Predictors, and Outcome of Thrombosis After Successful Implantation of
Drug-Eluting Stents JAMA, 2005; 293: 2126-2130.

12. Ong AT, McFadden EP, Regar E, de Jaegere PP, van Domburg RT,
Serruys PW. Late Angiographic Stent Thrombosis (LAST) Events With
Drug-Eluting Stents. J Am Coll Cardiol 2005; 45:2088-92.

13. Rodriguez A, Grindfeld L, Fernandez-Pereira C, Mieres J,
Berrocal D, Vigo CF, ONeill W, Palacios I. Multiple vessel stenting in drug
eluting stent era: one year follow up of the ERACI IlI study .ESC2005 pres-
entation. http://cic.escardio.org/AbstractDetails.aspx?id=24322

14. Ong AT, Hoye A, Aoki J, van Mieghem CA, Rodriguez Granillo GA,
Sonnenschein K, Regar E, McFadden EP, Sianos G, van der Giessen WJ,
de Jaegere PP, de Feyter P, van Domburg RT, Serruys PW. Thirty-Day
Incidence and Six-Month Clinical Outcome of Thrombotic Stent Occlusion
After Bare-Metal, Sirolimus, or Paclitaxel Stent Implantation. J Am Coll
Cardiol 2005;45:947-53.

15. Osterberg L, Blaschke T. Adherence to Medication. N Engl J Med
2005;353:487-97.

-17 -





