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BackgroundBackgroundBackground

Primary angioplasty is the current preferred Primary angioplasty is the current preferred 
therapeutic option for patients with STtherapeutic option for patients with ST--
segment elevation myocardial infarction segment elevation myocardial infarction 
(STEMI).(STEMI).
Routine coronary stent implantation in patients Routine coronary stent implantation in patients 
with STEMI decreases the need for target with STEMI decreases the need for target 
vessel revascularization (TVR).vessel revascularization (TVR).

GrinesGrines CL, et al. N CL, et al. N EnglEngl J Med 1999; 341: 1949J Med 1999; 341: 1949
Stone G, et al.   Stone G, et al.   N N EnglEngl J Med J Med 20022002; ; 346346: : 957957



STEMI: 
Stent and Mortality

STEMI: STEMI: 
Stent and Stent and MortalityMortality

Cochrane Database of Systematic Reviews 2005, Issue 2. Art. No.: CD005313.



STEMI: 
Stent and Reintervention

STEMI: STEMI: 
Stent and Stent and ReinterventionReintervention

30 30 daysdays6 6 monthsmonths

Cochrane Database of Systematic Reviews 2005, Issue 2. Art. No.: CD005313.
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MACE free SurvivalMACE free SurvivalRESEARCH registry - AMIRESEARCH registry RESEARCH registry -- AMIAMI
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Competition on the basis of their high costs
????



Valgimigli et al. Cardiovasc Drugs Ther 04; 18: 225-30

ObjectivesObjectivesObjectives

To test the safety and efficacy of SES when 
implanted in STEMI patients in RCT

To investigate a new strategy of treatment,
which incorporates SES but results in no 
increase in medical expenditure





B M S
D E S

Abciximab
Abciximab Tirofiban

Tirofiban

Medical Costs

BMS and abciximab display a BMS and abciximab display a 
synergistic role in primary PCI synergistic role in primary PCI 
setting andsetting and……

““should be currently regarded as should be currently regarded as 
the gold standard for STEMIthe gold standard for STEMI””



STEMI UFH - ASA
Clopidogrel

Tirofiban SHDB

Abciximab 
stand. regimen

Cypher

BMS

CCU Cath-Lab

Valgimigli et al. Cardiovasc Drugs Ther 04; 18: 225-30

Study designStudyStudy designdesign

• Inclusion Criteria: STEMI all comers: shock, elderly included

• Exclusion Criteria: Contraindications to Gp IIb/IIIa

• Inclusion Criteria: STEMI all comers: shock, elderly included

• Exclusion Criteria: Contraindications to Gp IIb/IIIa



30-Day Outcome
n=175

3030--Day Day OutcomeOutcome
n=175n=175
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Valgimigli et al. JAMA 2005; 293: 2109-2117



Death/MI at 8 MonthsDeathDeath/MI at 8 /MI at 8 MonthsMonths
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JAMA 2005; 293: 2109-2117

p=0.4

HR 0.71 [95% CI: 0.34-1.5]



0 50 100 150 200 250

Time after Initial Procedure (days)

40

30

20

10

0

P
ro

ba
bi

lit
y 

of
 E

ve
n

ts
 (

%
)

Abc + BMS   (MACE)
  SHDB Tir + SES  (MACE)

 

18%

32%

Death/MI/TVR at 8 MonthsDeathDeath/MI/TVR at 8 /MI/TVR at 8 MonthsMonths
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JAMA 2005; 293: 2109-2117



2-year Follow-up22--year year FollowFollow--upup
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p=0.038??

The Benefit is mainly carried overThe Benefit is mainly carried overThe Benefit is mainly carried over

+7+7+7
+6+6+6

Valgimigli et al, JACC 07Valgimigli et al, JACC 07



All cause mortality at 3 yearsAllAll cause cause mortalitymortality at 3 at 3 yearsyears
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Valgimigli et al Hotline ESC 2007Valgimigli et al Hotline ESC 2007



Death/MI at 3 yearsDeathDeath/MI at 3 /MI at 3 yearsyears

P=0.57 at log rank testP=0.57 at log rank test
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Death/MI Landmark AnalysisDeathDeath/MI /MI LandmarkLandmark AnalysisAnalysis
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TVR at 3 yearsTVR at 3 TVR at 3 yearsyears
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Stent Thrombosis at 3 yearsStent Stent ThrombosisThrombosis at 3 at 3 yearsyears
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Study LimitationsStudyStudy LimitationsLimitations

Single centerSingle center

Systematic angiographic followSystematic angiographic follow--upup

Surrogate endpoints with small sample sizeSurrogate endpoints with small sample size

Two Two ““rigidrigid”” combinations between combinations between stentsstents and and 
GP GP IIb/IIIaIIb/IIIa inhibitors were compared inhibitors were compared 



Overview of available RCTs on 
DES in STEMI

Overview of available Overview of available RCTsRCTs on on 
DES in STEMIDES in STEMI

12.16Cardiac death, 
MI, or TVR YesSES59.3116712TYPHOON

24.23

Death, MI, 
stroke, or 

binary 
restenosis

YesSES62.626175STRATEGY

12.312Binary 
restenosisYesSES61.665320SESAMI

12.06Cardiac death, 
MI, or TVRYesPES61.068619PASSION

12.012Angiographic 
late lumen lossNoSES59.230310MISSION

16.712Angiographic 
late lumen lossYesPES63.024164HAAMU-

STENT

Mean  
Length of 
Follow-Up 
(months)

Length of 
thienopyridine

therapy
(months)

Primary End Point
Availability of 

Individual Patient 
Data

Type of 
DES 

Mean Age 
(years)

No. of 
Patients 

With 
Diabetes

No. of 
PatientsStudy

BASKET-AMI

Di Lorenzo et al

216

270

62.2

64

SES/PES

SES/PES

Yes

Yes

Cardiac death, 
MI, or TVR 

Death, 
MI, or TVR 

6

6

18

12

24762476



Meta-analysis of randomized trials on drug-
eluting stents vs. bare-metal stents in patients 

with acute myocardial infarction

13.1%13.1%

5.1%5.1%

REINTERVENTIONREINTERVENTIONREINTERVENTION

RRR: 62%
NNT: 13
RRR: 62%RRR: 62%
NNT: 13NNT: 13

Kastrati et al. EHJ (2007) 28, 2706–2713



Meta-analysis of randomized trials on drug-
eluting stents vs. bare-metal stents in patients 

with acute myocardial infarction

ReinfarctionReinfarctionReinfarction

3.1%3.1%

4.0%4.0%

P=0.11P=0.11

DeathDeathDeath

Kastrati et al. EHJ (2007) 28, 2706–2713



Meta-analysis of randomized trials on drug-
eluting stents vs. bare-metal stents in patients 

with acute myocardial infarction

Stent thrombosisStent thrombosisStent thrombosis

1.69%1.69%

2.2%2.2%

Kastrati et al. EHJ (2007) 28, 2706–2713



Contrasting data from RegistriesContrasting data from Registries

500 DES-treated MI patients who were discharged on thienopyridine

PREMIER RegistryPREMIER Registry

Circulation. 2006;113:2803-2809



Contrasting data from RegistriesContrasting data from Registries

Landmark postLandmark post--dischargedischarge survivalsurvival analysisanalysis –– STEMISTEMI

All patients died in hospital were excluded, as well as the patients without  follow-up 

Courtesy of PG Courtesy of PG StegSteg



DES reduce mortality in STEMI 
@ 2 year Follow-up

DES reduce mortality in STEMI DES reduce mortality in STEMI 
@@ 2 year Follow2 year Follow--upup

MauriMauri L. SCAI2/ACC 08L. SCAI2/ACC 08

Mr. RegistryMr. Registry



Overview of available RCTs on 
DES in STEMI

Overview of available Overview of available RCTsRCTs on on 
DES in STEMIDES in STEMI
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Enrolled/Screened RatioEnrolled/Screened RatioEnrolled/Screened Ratio
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STEMI all-comer PatientsSTEMI all-comer Patients

Aspirin + Clopidogrel + UFH
Before Arterial Sheath Insertion

Aspirin + Clopidogrel + UFH
Before Arterial Sheath Insertion

Tirofiban*Tirofiban*Tirofiban* AbciximabAbciximabAbciximab

SESSESSES BMSBMSBMS

Trial DesignTrial Design

SESSESSES BMSBMSBMS

1:11:1

1:11:11:11:1

Clinical FU only @ 1, 4, 8 ms, 
1yr and then yearly up to 5

Clinical FU only Clinical FU only @@ 1, 4, 8 ms, 1, 4, 8 ms, 
1yr and then yearly up to 51yr and then yearly up to 5

Coronary Angiography±PCI
Stenting was the default strategy in pts 
with a RVD≥ 2.5 mm at visual estimation

*: given as a bolus of 25 µg/kg, followed by an 18-24 hour infusion at 0.15 µg/kg/min



G Campo Ferrara R Moreno Madrid 

G Percoco Lagosanto T Piva Ancona

M Anselmi Verona I Sheiban Torino 

L Bolognese Arezzo G Pasquetto Mirano

S Colangelo Torino F Prati Rome 

N de Cesare Zingonia M Nazzaro Rome 

A Rodriguez B. Aires J Fernández Huelva 

M Ferrario Pavia J Mieres B Aires 

MULTISTRATEGY P.I.s and SitesMULTISTRATEGY P.I.s and Sites



745 Randomized745 Randomized

Abciximab and
Uncoated Stent 

(n=186)

Abciximab and
Uncoated Stent 

(n=186)

1:1:1:1

1030 Patients Assessed
for Eligibility

285 Excluded
• 153 Not Meeting Inclusion
Criteria
• 132 Refused to Participate

Abciximab and
Sirolimus-Stent 

(n=187)

Abciximab and
Sirolimus-Stent 

(n=187)

Tirofiban and
Uncoated Stent 

(n=186)

Tirofiban and
Uncoated Stent 

(n=186)

Tirofiban and
Sirolimus-Stent 

(n=186)

Tirofiban and
Sirolimus-Stent 

(n=186)

N=186 N=186 N=186 N=186N=186 N=186 N=186 N=186

8 month Follow-up Study

N=179 N=182 N=184 N=177N=179 N=182 N=184 N=177

ST Segment Resolution StudyST Segment Resolution Study

1 pt withdrew consent

99% received Abciximab
97% received PCI
90% received Abc+BMS
99% qualified as STEMI
3% non-interpretable ECG

100% received Abciximab
99% received PCI
87% received Abc+BMS
100% qualified as STEMI
2% non-interpretable ECG

100% received Tirofiban
98% received PCI
95% received Tir+BMS
99% qualified as STEMI
1% non-interpretable ECG

100% received Tirofiban
98% received PCI
89% received Abc+BMS
99.5% qualified as STEMI
4% non-interpretable ECG

72%
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Abciximab Tirofiban P
BMS SES BMS SES

1-VD 40.3 45.7 45.2 48.4 0.72
2-VD 36.6 34.9 32.8 32.2 0.73
3-VD 20.4 18.3 21.5 17.7 0.78
LAD-culprit 43.4 45.9 41.8 43.1 0.88
RCA-culprit 35.1 39.3 42.9 40.3 0.48
LMCA-culprit 1.6 1.6 0 0.5 0.14
SVG-culprit 0 0 1.1 0 0.13
Interventions 96.8 98.4 97.8 98.7 0.67
De Novo culprit 96.8 95.7 97.3 96.8 0.79
No. Stents 1 1 1 1 0.47
Stent Length 20 23 19 23 0.18
Max Stent Size 3.07±0.4 3.05±0.4 3.14±0.5          3.05±0.5 0.06
Stent post-dil 18.9 21.6 20.3 21.7 0.91
Max Pressure 14.1±4.3 14.6±3.6 13.6±4.4         14.7±3.6 0.039
GP2b/3a infusion 12 (12-12)       12 (12-12) 24 (16-24)       24 (17-24)      <0.001
ACT at peak 225 250                     229                  231        0.87

(191-307)        (250-303)          (194-284)       (188-286) 

Abciximab Tirofiban P
BMS SES BMS SES

1-VD 40.3 45.7 45.2 48.4 0.72
2-VD 36.6 34.9 32.8 32.2 0.73
3-VD 20.4 18.3 21.5 17.7 0.78
LAD-culprit 43.4 45.9 41.8 43.1 0.88
RCA-culprit 35.1 39.3 42.9 40.3 0.48
LMCA-culprit 1.6 1.6 0 0.5 0.14
SVG-culprit 0 0 1.1 0 0.13
Interventions 96.8 98.4 97.8 98.7 0.67
De Novo culprit 96.8 95.7 97.3 96.8 0.79
No. Stents 1 1 1 1 0.47
Stent Length 20 23 19 23 0.18
Max Stent Size 3.07±0.4 3.05±0.4 3.14±0.5          3.05±0.5 0.06
Stent post-dil 18.9 21.6 20.3 21.7 0.91
Max Pressure 14.1±4.3 14.6±3.6 13.6±4.4         14.7±3.6 0.039
GP2b/3a infusion 12 (12-12)       12 (12-12) 24 (16-24)       24 (17-24)      <0.001
ACT at peak 225 250                     229                  231        0.87

(191-307)        (250-303)          (194-284)       (188-286) 

Baseline CharacteristicsBaseline Characteristics

96% of the BMS implanted had 96% of the BMS implanted had 
<0.10 mm strut thickness <0.10 mm strut thickness 



Abciximab Tirofiban P
BMS SES  BMS SES

RVD (mm)
before PCI 2.81 2.88 2.90 2.85 0.43

2.52-3.16               2.55-3.14              2.58-3.23            2.61-3.06

after PCI 2.87 2.91 2.90 2.86 0.79
2.57-3.24               2.62-3.17             2.58-3.26             2.61-3.14

MLD (mm)
before PCI 0 0 0 0 0.34

0-0.77                   0-0.56                    0-0.73                 0-1.00

after PCI 2.68 2.66 2.65 2.61 0.64
2.34-2.96                2.42-2.91              2.41-3.00            2.42-2.91

% stenosis
before PCI 100 100 100 100 0.57

71-100 79-100                76.5-100              70-100

after PCI 6.5 7 6 8 0.89
2-13 2-13 1-13                      2-13.5

Abciximab Tirofiban P
BMS SES  BMS SES

RVD (mm)
before PCI 2.81 2.88 2.90 2.85 0.43

2.52-3.16               2.55-3.14              2.58-3.23            2.61-3.06

after PCI 2.87 2.91 2.90 2.86 0.79
2.57-3.24               2.62-3.17             2.58-3.26             2.61-3.14

MLD (mm)
before PCI 0 0 0 0 0.34

0-0.77                   0-0.56                    0-0.73                 0-1.00

after PCI 2.68 2.66 2.65 2.61 0.64
2.34-2.96                2.42-2.91              2.41-3.00            2.42-2.91

% stenosis
before PCI 100 100 100 100 0.57

71-100 79-100                76.5-100              70-100

after PCI 6.5 7 6 8 0.89
2-13 2-13 1-13                      2-13.5

QCA AnalysisQCA Analysis



30-Day Outcomes
Efficacy Endpoints 

(CEC adjudicated)

30-Day Outcomes
Efficacy Endpoints 

(CEC adjudicated)
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Primary Endpoint
8-month MACE

(CEC adjudicated)

Primary Endpoint
8-month MACE

(CEC adjudicated)

No. at Risk
Uncoated Stent 372                         351                        342                        326                       318
Sirolimus-Stent 372                         355                        351                        347                       343
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Adjusted HR: 0.53 (97.5%CI: 0.33-0.83); p=0.006
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8 Month Outcomes
Target Vessel Revascularization 

(CEC adjudicated)

8 Month Outcomes
Target Vessel Revascularization 

(CEC adjudicated)

No. at Risk
Uncoated Stent 372                       355                       347 331                      322
Sirolimus-Stent 372                       357                       355 351                      350



8 Month Outcomes
Death/MI 

(CEC adjudicated)

8 Month Outcomes
Death/MI 

(CEC adjudicated)
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SummarySummary
While awaiting for Horizon Study and long 

term F-UP of all RCTs:

Routine DES implantation in STEMI is 
probably still not justifiable 

Yet, in patients judged to be at high-risk 
for ISR after BMS based on clinical and/or 
angiographic findings the threshold to 
prefer a DES over a BMS should be low

SES is the most extensively studied DES 
in STEMI and likely the preferable option


