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DAPT: a historical accident in the pharmacological treatment 
of post-percutaneous coronary intervention 
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In 1977, when Andreas Gruentzig was treating his first patient, he was of  
course confronted with the basic question of  which treatment should be 
administered post-vessel injury. Whom did he consult to resolve the problem? 
It was said at the time that he consulted the rising star in the field of  athero-
thrombosis, a young Spanish cardiologist who had just emigrated to the 
United States, Valentin Fuster. Only Valentin himself  can confirm whether 
this story is true or not, whether Andreas consulted him or not, but the fact 
is that Andreas used aspirin in his patients to control the thrombotic process 
that could result in vascular injury by balloon dilation. At that time, aspirin 
was stopped after the critical period for restenosis. All of  us young cardiolo-
gists at the time followed his therapeutic approach. It was only seven years 
later, in 1984, that Margaret Thornton (who by the way was his second wife) 
published a randomised study in Circulation that demonstrated the superior-
ity of  aspirin1.

Another seven years on, in 1991, JoAnn Manson published a paper con-
firming a mortality benefit for females after studying US registered nurses 
(n=87,678) aged 34 to 65 years who received a single daily administration of  
at least 80 mg aspirin for life2. From that moment on, aspirin was adminis-
tered for life. In the same year, we reported the results of  the first 105 patients 
with the WALLSTENT™ (Boston Scientific, Marlborough, MA, USA), with 
an occlusion rate of  25%3. We became engaged in  aggressive anticoagulation 
regimens, differing by study site, including different combinations of   aspi-
rin, dipyridamole, warfarin, heparin, urokinase and sulfinpyrazone, all of  
which generated major bleeding issues. In the CAPRIE trial, the benefit of  
clopidogrel over aspirin was shown in terms of  combined risk of  ischaemic 
stroke, myocardial infarction or vascular death4. Without any doubt, CAPRIE 
brought clopidogrel to the fore. The next development came from Michel 
Bertrand, who investigated the concept of  dual therapy with ticlopidine and 
aspirin. His investigations showed that this led to reduced bleeding and suba-
cute stent occlusions as compared to the conventional anticoagulation used at 
that time5. It was then that dual antiplatelet therapy (DAPT) became a “must” 
for stent implantations. Paul Barragan in Marseille and Marie-Claude Morice 
together with Jean Marco in Toulouse popularised this approach before it 
reached the German investigators and crossed the Atlantic where it was to be 
tested by Martin Leon. Martin showed that ticlopidine was the indispensable 
second antiplatelet medication for a one-month duration6.
In 2000, as the result of  the CLASSICS study, one month of  ticlopidine was 
replaced by clopidogrel due to an improved safety profile (e.g., leukopenia), 
and it was demonstrated that the 300 mg loading dose of  clopidogrel was 

well tolerated, with no increase in bleeding7. At the time of  the introduction 
of  the CYPHER® (Cordis, Johnson & Johnson, Fremont, CA, USA) stent 
in the FIM studies in Sao Paolo and Rotterdam, the duration of  DAPT for 
this first DES was arbitrarily administered for two months8, since Cordis 
initially intended to conduct an observational study in the Far East using 
ticlopidine and aspirin for two months. Perhaps forgotten today, the RAVEL 
study allowed only two months of  clopidogrel9. For some obscure reason, 
when DES crossed the Atlantic, clopidogrel was administered for a period 
of  three months in the SIRIUS study10 and in the TAXUS-IV study for six 
months11. In parallel, it was discovered that there was a benefit of  12 months 
in patients with acute coronary syndrome after DES implantation12.

This is what we call a historical accident in the pharmacological treatment 
of  post-percutaneous coronary intervention.

The P2Y12 polymorphism was discovered with clopidogrel. There was 
a need to overcome the interindividual variability associated with clopi-
dogrel13 which led to the beginning of  the era of  prasugrel and ticagrelor; 
however, aspirin remained in the background. Certainly, the ESC “storm” in 
2006 did little to facilitate any attempt to remove aspirin from the combined 
treatment. The US FDA advisory panel that took place in December of  2006 
supported the empirical recommendation of  12 months DAPT after DES 
placement, determining that this guideline be incorporated in DES prod-
uct labelling. This recommendation was not based on any prospective ran-
domised trial-based evidence associating extending DAPT with a reduction 
of  late stent thrombosis, but rather it was based on consensus opinion. In an 
editorial, shortly after the FDA panel meeting, we concluded that studies on 
DAPT were urgently needed14.

One decade later, we now have two different “clubs” working on DAPT. 
The first group is mainly obsessed by the nuisance and the risk of  bleeding 
and the other is pre-occupied by the long-term prevention of  stent throm-
bosis and long-term atherothrombosis in general.

It falls beyond the scope of  this editorial to go into the detail of  the 13 
DAPT studies reported, but, with the exception of  the Mauri et al report15, 
we think it is fair to say that we should exert caution when interpreting the 
studies in general due to some shortcomings in the reports such as underpow-
ering to detect differences in hard endpoints, the slow enrolment, patients 
lost to follow-up and underreporting.

What is puzzling is that most of  the stent manufacturers such as Abbott, 
Boston Scientific and Medtronic, have obtained an endorsement, a kind 
of  labelling, from the CE mark body for three-month DAPT usage. Yet, it 
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remains unclear for the average physician on which data the CE body took 
this decision. The EAPCI chairman tried to obtain some information to jus-
tify the decision on three months of  DAPT, but at the present time there is 
no transparency in the data used by the CE body in the EU, something which 
is in stark contrast with what occurs in the USA. It is remarkable that the 
CE body, a device approval entity assessing not only medical devices but also 
household appliances such as fridges, hairdryers and curling tongs, is giving 
a recommendation for a pharmaceutical therapy.

What is the future?
Today, we still see a lot of  conventional DES usage picking up this phar-
macological debate, generated, as we said, by a historical accident, to pro-
mote or create additional trials with various duration times (three versus 
six months, six months versus 12 months, etc.). Some of  us believe that the 
LEADERS FREE study16 was, from that point of  view, a landmark trial, 
since it addressed an unmet need in the use of  DES in patients at high risk of  
bleeding, and it now becomes an ethical must to test and provide information 
with abbreviated DAPT usage.

Whilst we don’t take any risk in trying to predict the future, we think the 
obvious question to be asked today is what is the place of  aspirin? An origi-
nal pathway of  research would be to investigate monotherapy for efficacy 
and also for the reduction in risk of  bleeding. Eight years ago we endorsed 
the fact that “studies on the direction of  dual antiplatelet therapy are also 
urgently needed”; today, we think that studies for monotherapy are now the 
way to generate further needed evidence14.

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

References
 1. Thornton MA, Gruentzig AR, Hollman J, King SB 3rd, Douglas JS. 
Coumadin and aspirin in prevention of  recurrence after transluminal coro-
nary angioplasty: a randomized study. Circulation. 1984;69:721-7.
 2. Manson JE, Stampfer MJ, Colditz GA, Willett WC, Rosner B, 
Speizer FE, Hennekens CH. A prospective study of  aspirin use and primary 
prevention of  cardiovascular disease in women. JAMA. 1991;266:521-7.
 3. Serruys PW, Strauss BH, Beatt KJ, Bertrand ME, Puel J, Rickards AF, 
Meier B, Goy JJ, Vogt P, Kappenberger L, Sigwart U. Angiographic follow-up 
after placement of  a self-expanding coronary-artery stent. N Engl J Med. 
1991;324:13-7.
 4. CAPRIE Steering Committee. A randomised, blinded, trial of  clopi-
dogrel versus aspirin in patients at risk of  ischaemic events (CAPRIE). Lancet. 
1996;348:1329-39.
 5. Bertrand ME, Legrand V, Boland J, Fleck E, Bonnier J, Emmanuelson H, 
Vrolix M, Missault L, Chierchia S, Casaccia M, Niccoli L, Oto A, White C, 
Webb-Peploe M, Van Belle E, McFadden EP. Randomized multicenter com-
parison of  conventional anticoagulation versus antiplatelet therapy in 
unplanned and elective coronary stenting. The full anticoagulation versus 
aspirin and ticlopidine (fantastic) study. Circulation. 1998;98:1597-603.
 6. Leon MB, Baim DS, Popma JJ, Gordon PC, Cutlip DE, Ho KK, 
Giambartolomei A, Diver DJ, Lasorda DM, Williams DO, Pocock SJ, 
Kuntz RE. A clinical trial comparing three antithrombotic-drug regimens 

after coronary-artery stenting. Stent Anticoagulation Restenosis Study 
Investigators. N Engl J Med. 1998;339:1665-71.
 7. Bertrand ME, Rupprecht HJ, Urban P, Gershlick AH; CLASSICS 
Investigators. Double-blind study of  the safety of  clopidogrel with and with-
out a loading dose in combination with aspirin compared with ticlopidine in 
combination with aspirin after coronary stenting: the clopidogrel aspirin 
stent international cooperative study (CLASSICS). Circulation. 2000;102: 
624-9.
 8. Sousa JE, Costa MA, Abizaid AC, Rensing BJ, Abizaid AS, Tanajura LF, 
Kozuma K, Van Langenhove G, Sousa AG, Falotico R, Jaeger J, Popma JJ, 
Serruys PW. Sustained suppression of  neointimal proliferation by sirolimus-
eluting stents: one-year angiographic and intravascular ultrasound follow-up. 
Circulation. 2001;104:2007-11.
 9. Morice MC, Serruys PW, Sousa JE, Fajadet J, Ban Hayashi E, Perin M, 
Colombo A, Schuler G, Barragan P, Guagliumi G, Molnàr 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 revascularization. N Engl J 
Med. 2002;346:1773-80.
 10. 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; SIRIUS Investigators. Sirolimus-eluting stents versus 
standard stents in patients with stenosis in a native coronary artery. N Engl J 
Med. 2003;349:1315-23.
 11. Stone GW, Ellis SG, Cox DA, Hermiller J, O’Shaughnessy C, Mann JT, 
Turco M, Caputo R, Bergin P, Greenberg J, Popma JJ, Russell ME; TAXUS-IV 
Investigators. A polymer-based, paclitaxel-eluting stent in patients with coro-
nary artery disease. N Engl J Med. 2004;350:221-31.
 12. Yusuf  S, Zhao F, Mehta SR, Chrolavicius S, Tognoni G, Fox KK; 
Clopidogrel in Unstable Angina to Prevent Recurrent Events Trial 
Investigators. Effects of  clopidogrel in addition to aspirin in patients with 
acute coronary syndromes without ST-segment elevation. N Engl J Med. 
2001;345:494-502.
 13. Fontana P, Dupont A, Gandrille S, Bachelot-Loza C, Reny JL, Aiach M, 
Gaussem P. Adenosine diphosphate-induced platelet aggregation is associated 
with P2Y12 gene sequence variations in healthy subjects. Circulation. 
2003;108:989-95.
 14. Serruys PW. FDA panel, 7 and 8 December 2006 - The impact on our 
practice and research. EuroIntervention. 2007;2:405-7.
 15. Mauri L, Kereiakes DJ, Yeh RW, Driscoll-Shempp P, Cutlip DE, 
Steg PG, Normand SL, Braunwald E, Wiviott SD, Cohen DJ, Holmes DR 
Jr, Krucoff  MW, Hermiller J, Dauerman HL, Simon DI, Kandzari DE, 
Garratt KN, Lee DP, Pow TK, Ver Lee P, Rinaldi MJ, Massaro JM; DAPT 
Study Investigators. Twelve or 30 months of  dual antiplatelet therapy after 
drug-eluting stents. N Engl J Med. 2014;371:2155-66.
 16. Urban P, Meredith IT, Abizaid A, Pocock SJ, Carrié D, Naber C, 
Lipiecki J, Richardt G, Iñiguez A, Brunel P, Valdes-Chavarri M, Garot P, 
Talwar S, Berland J, Abdellaoui M, Eberli F, Oldroyd K, Zambahari R, 
Gregson J, Greene S, Stoll HP, Morice MC; LEADERS FREE Investigators.
Polymer-free Drug-Coated Coronary Stents in Patients at High Bleeding 
Risk. N Engl J Med. 2015;373:2038-47.


