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History of PCI and Antiplatelet Therapy
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PCI outcomes improving with  time
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Andreas Roland Grüntzig

Zurich, 1977 September 16th

First coronary angioplasty in man

Born June 25, 1939 Dresden 
Died October 27, 1985 Atlanta in a plane crash 







In the first 50 patients who underwent percutanueous transluminal
coronary angioplasty (PTCA), 

�the primary success rate was only 64% and

�emergency CABG was required in 14%, with 

�a periprocedural myocardial infarction (MI) rate of 6%.�a periprocedural myocardial infarction (MI) rate of 6%.

As experience with PTCA grew, its success rate increased to 
approximately 90%.

�abrupt closure after balloon dilation remained in the range of 4%–8%

�the overall mortality rate was 4.9%�the overall mortality rate was 4.9%

�more than 20% of patients requiring emergency CABG

�Restenosis rate  30-50%  (neointima hyperplasia)



First stent implantation in man (Puel/Sigwart, March 1986)





In 1993, two landmark trials, the Belgium Netherlands Stent Arterial Revascularization 
Therapies Study (BENESTENT) and the North American Stent Restenosis Study 

(STRESS) , confirmed coronary stenting significantly improved angiographic 
and clinical outcomes, thus establishing elective coronary stent implantation as an 
accepted standard of care. 

�Restenosis decreased from 42% 
to 32% (P  0.04) in the STRESS trial 

and from 32% to 22% (P  0.02) in 

the BENESTENT trial. 

By 1999, 84.2% of all interventions involved stent insertion



The Platelet, the enemy of the interventionist…

Thrombosis had long been 

recognized as a serious complication recognized as a serious complication 

of stent implantation in both animal 

and early clinical studies.



Intra-coronary stents
Anticoagulant & Antiplatelet therapy

The BENESTENT and STRESS studies reported subacute stent The BENESTENT and STRESS studies reported subacute stent 

thrombosis rates of 3.5% and 3.4%, respectively, despite the 

use of a complex anticoagulation regimen consisting of dextran, aspirin, 

dipyridamole, heparin, and warfarin.



Two practices led to a dramatic reduction in the incidence of 

stent thrombosis in BMS: 

(1) the use of intravascular ultrasound and high balloon pressures to optimize 

apposition of the stent struts to the vessel wall, and 

(2) the replacement of anticoagulation with dual-antiplatelet

The combination of a thienopyridine with aspirin became the 

cornerstone of antithrombotic prophylaxis. 

(2) the replacement of anticoagulation with dual-antiplatelet

therapy

�Their combined effects resulted in superior antithrombotic activity 
when compared to conventional anticoagulation in initial studies.



Initially, ticlopidine was prescribed with aspirin



The STARS Trial

Leon MB et al, NEJM 1998;339:1702-4



Adverse effects make this agent problematic

•Agranulocytosis

•Thrombotic Thrombocytopenia Purpura (TTP)

•Aplastic Anemia

Requires CBC baseline and every 2 weeks for the first 3 months of Requires CBC baseline and every 2 weeks for the first 3 months of 
therapy

Clopidogrel later replaced ticlopidine owing to Clopidogrel later replaced ticlopidine owing to 

its better safety profile

Less frequent incidences of rash, neutropenia, and thrombotic 
thrombocytopenic purpura. 



Clopidogrel vs. Ticlopidine Post-PCI
� No one trial large enough to demonstrate comparability

� n=13,995 meta-analysis
� 1° endpoint of MACE at 30 days after stenting
� MACE clopidogrel = 2.1% vs MACE ticlopidine = 4.0% 
� Death clopidogrel = 0.48% vs death ticlopidine = 1.1% 

Bhatt Dl et al
JACC 2002;39:9-14



These advancements effectively These advancements effectively 
reduced the incidence of BMS 
thrombosis to the current rate 

of 1.2%.



BMS are associated with a 20%–
25% restenosis rate within 6 mo of 
implantation.

BMS AND IN-STENT RESTENOSIS

Lesion complexities (long lesions,calcification
etc), comorbidities (diabetes, renal insufficiency) 
increase this incidence, and restenosis rates 
approaching 80% have been observed in these 
subgroups

In-stent restenosis incidence peaks at 3 mo, 
reaches a plateau between 3 and 6 mo, but can reaches a plateau between 3 and 6 mo, but can 
persist beyond 1 yr after stent deployment



The combination of stent 
properties to inhibit recoil and 
negative remodeling with drugs 

Drug eluting stents-DES

negative remodeling with drugs 
that inhibit neointimal
proliferation, utilizing the stent 
as a local delivery platform, 
have emerged as a highly 
promising alternative to reduce 
instent restenosis.





First-In-Man study with CYPHER:
Sao Paulo, FU completed



FIM: FIRST IN MAN

Rapamycin experience:

15 patients (Sao Paulo, E. Sousa) ; fast release

•4 months follow-up No restenosis, no TVR

15 patients (Sao Paulo, E. Sousa) ; slow release

•6 months follow-up No restenosis, no TVR

15 patients (Rotterdam, PW. Serruys); slow release

•4 months follow-up No restenosis, no TVR

Don’t wake me up, don’t pinch me, 

let me keep dreaming





CYPHER vs. BMS: TLR Pooled Analyses of 4 RCTs 

Kirtane A. TCT 2007. Adapted from Stone GW et al. NEJM 2007;356:998–1008 







↓58%

Network Meta-analysis: 38 trials, 18,023 pts 

↓70%

Stettler C et al. Lancet 2007;370:937- 48 



2006: The ESC “Firestorm” 

The DES journey from the rosy period to harsh reality



“A Million Ticking Time-Bombs” 





Potential Problems with DES



DEStent Thrombosis: Late



VERY LATE (67 MONTHS) DRUG-ELUTING STENT 

THROMBOSIS SOON AFTER DISCONTINUATION OF 

ANTIPLATELET THERAPY

C. Graidis, D. Dimitriadis, A. Ntatsios, A. D. Mavrogianni, 

F. Economou, V. Psifos, I. Vogiatzis, G. Spiromitros, F. Economou, V. Psifos, I. Vogiatzis, G. Spiromitros, 

K. Voloudakis, N. Chamouratidis.

Euromedica – Kyanous Stavros, Cardiology Department, Thessaloniki

Interventional Cardiovascular Education 2009

Congress Hall ‘Du Lac’

Ioannina, 3 – 5 December, 2009



CASE REPORT

• 74 y.o. male.

• Risk factors for IHD: Hypertension, 
Dyslipidaemia, Ex-smoker.Dyslipidaemia, Ex-smoker.

• 13 Feb 2004: PCI for a bifurcation 
lesion LAD / D1 (Recent Anterior 
STEMI thrombolysed).

– Crushing technique 

LAD: Cypher 3.5 x 18mm

D1: Taxus 3 x 12mm D1: Taxus 3 x 12mm 

– No final kissing balloon performed.



CASE REPORT

• 67 months later (10 Sep 2009) and whilst being 
asymptomatic from the cardiac point of view, 
he was scheduled for endoscopic resection of 
colon polyps (History of lower GI bleeding). colon polyps (History of lower GI bleeding). 

• Advised to discontinue the thienopyridine
monotherapy 7 days before the procedure and 
start LMWH. 

• 3 hours after the endoscopic procedure he 
developed retrosternal chest pain, ECG 
showed ST elevation in the anterior leads and 
developed retrosternal chest pain, ECG 
showed ST elevation in the anterior leads and 
was transferred immediately to our cath lab.









SPIRIT II, III, IV and COMPARE trials- Pooled database analysis (n=6,789)





Tada et al. J Am Coll Cardiol Interv Dec 2013 in press 



Sarno et al, Eur Heart J 2012











Stone GW et al. JACC 2013 (abstract) 











Early Clinical Experience of Promus Element 
Stent in Real World patients 

EUROMEDICA-KYANOUS STAVROS, THESSALONIKI

Clinical Outcomes At Mid Term FU (9.3± 3.2months) N=234

All -cause death, MI, TVR 10 (4.3%)

All -cause death 7     (3%)

cardiac 4  (1.7%)

Related to the TV 3  (1.3%)

Not related to the TV 1  (0.4%)

TCT MEDITERRANEAN
MAY 4-5, 2012

LIMASSOL, CYPRUS

EUROMEDICA-KYANOUS STAVROS, THESSALONIKI
non-cardiac 3  (1.3%)

Myocardial infarction 0     (0%)

Target vessel revascularization (TVR) 3  (1.3%)

Target lesion revascularization (TLR) 2  (0.9%)

TLR, PCI 1  (0.4%)

TLR, CABG 1  (0.4%)

Non-TLR TVR, overall 1  (0.4%)Non-TLR TVR, overall 1  (0.4%)

Stent thrombosis (ARC def/prob) 1  (0.4%) 

Target lesion failure 6  (2.6%)



Current  DES generation - Are Patient Outcomes Improving ? 

Advanced stent platforms with excellent deliverability, 
less arterial injury and improved biocompatibility 
resulted in excellent clinical outcomes

•The risk of repeat revascularization is further 

reduced 

•The risk of ST is exceedingly low •The risk of ST is exceedingly low 

•Stenting of ischemic lesions improves outcomes 



Longitudinal deformation, a trade-off of thin strut?  

A potential concern for thin-strut stent

�Occurs in a very low rate

�Has little impacts on clinical outcomes �Has little impacts on clinical outcomes 













An important factor of uncertainty about the efficacy of drug-

eluting stents is the use of polymers.











DES with biodegradable polymers have been associated as compared to 
1° gen DES with durable polymer with improved efficacy and safety. 

�Biodegradable polymer BES demonstrated a 74% relative risk 
reduction in very late definite stent thrombosis (VLST) 

Although the concept behind biodegradable polymer DES is intuitively 

attractive, the hypothesized advantage of these devices remains 

unproven comparing to 2o Gen DES

�Primary and secondary endpoints in this real-life population did 
not significantly differ when comparing both stent groups, with 
similarly low cardiac death and stent thrombosis rates. 









THE OPTIMAL DURATION OF DAPT











(“All DES not created equal”) :

Stent platforms differ with respect to risk for early , late and/or very 
late stent thrombosis events

A “magic optimal duration of DAPT” after DES does not exist 

because DES-types differ 

Pro-thrombotic risk is determined by DES-type and thus DAPT-duration 

has to be adapted according to both DES potency profile and DES 

healings characteristics

As safety improves with DES, 

duration of DAPT comes into duration of DAPT comes into 

question and needs further study



What are we treating?

The patient? The stent?



“One size shoe” approach for DAPT duration is unlikely to fit 
all patients 



What is the current evidence for  shorter DAPT?





Several large ongoing studies may resolve the uncertainties regarding optimal 
duration of DAPT





�Until we have more evidence, it is too early to say that 6-12m of 
DAPT is enough for all patients post-PCI

�Customized approach would be ideal

�Long-term might be preferable in targeting �Long-term might be preferable in targeting 

�High risk patients with previous ST,MI,DM

�Complex intervention (LM disease, bifurcation, MVD etc. )





‘’Always remember that a medical device is the 

replacement of one disease with 

another…hopefully, a less severe one.”another…hopefully, a less severe one.”

—William C. Roberts, MD



The next step in evolution………………..










