
38 RCTs

18,000 pts

David E. Kandzari, MD, FACC, FSCAI
Chief Medical Officer

Cordis Corporation, a Johnson & Johnson Company 
dkandzari@crdus.jnj.com

Established and Emerging 
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Does the Interventional Community               
Adhere to Clinical Trial Results?
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Does the Interventional Community Adhere 
to Clinical Trial Results?



Impact of Clinical Trials Often Exceeds 
Conclusions from the Study Results Alone

Sheer number of clinical trials

Market potential of new device approval

Industry competitive landscape

Personalities involved
Physicians (Non-interventionalists)

Professional societies (ACC, SCAI, AHA, ESC)

Regulatory bodies (FDA Panel 12/2006, NICE)

Political interest groups (Waxman)

Pharmaceutical and device industry



“Intent to Treat”
Knowing the Evidence but Not Applying It



ESC 2006 ⇒ TCT 2007

What a difference a year makes

Coming Full Circle in Understanding DES
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  1.1 1 10

Favors BMS

Estimate (95% CI) Weight (%)

0.97 (0.81,1.15)
0.97 (0.81,1.15), p=0.72

Random Effects
*Fixed Effects (I2=0.0%)

Favors DES

Mean f/u 2.9 yrs

All-Cause Mortality: 
All RCTs (8,867 patients, 21 trials)

Kirtane A., Stone G., ACC Oral Presentation; 2008



NOTE: Weights are from random effects analysis

D+L Overall  (I-squared = 70.1%, p = 0.000)
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Estimate (95% CI) Weight (%)
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Mean f/u 2.5 yrs

All-Cause Mortality:
All Registries (161,232 patients, 28 registries)

Kirtane A., Stone G., ACC Oral Presentation; 2008



NOTE: Weights are from random effects analysis

D+L Overall  (I-squared = 53.2%, p = 0.006)
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Mean f/u 3.2 yrs

TVR
All RCTs (7,291 patients, 16 trials)



NOTE: Weights are from random effects analysis

D+L Overall  (I-squared = 71.2%, p = 0.000)
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Profound, durable reduction in need for repeat 
revascularization

From RCTs, no overall differences in D/MI/ST, now 
entering 6th year of follow-up

Possibly lower MI and death compared with bare metal 
stents

‘Off Label’ does not mean ‘Unstudied’

Majority of data support no difference in off-label safety metrics 
between DES and BMS

Emerging differences in efficacy and safety endpoints 
between DES, no ‘class effect’

What Do We Know About DES in 2008?



38 RCTs

18,000 pts

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



Cumulative Incidence of TLR
38 RCTs, 18,023 patients

* TVR was used as a proxy for 3 studies

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



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

Cumulative Incidence of Myocardial Infarction
38 RCTs, 18,023 patients



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

Cumulative Incidence of All-Cause Mortality
38 RCTs, 18,023 patients



Cumulative Incidence of Overall Death and 
Death/MI: DM vs. Non-DM (N=3,762)

Diabetics Non-Diabetics

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



BMS 1228 1228 667 451 348 3384 3384 2128 1420 1195
PES 1161 1161 942 486 146 3466 3466 2776 1477 660 
SES 1373 1373 947 606 219 3505 3505 2614 1512 753

SES vs BMS: 0.31 (0.21,0.41)
PES vs BMS: 0.42 (0.25,0.54)
SES vs PES: 0.74 (0.51,1.19)
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Cumulative Incidence of ARC Definite ST
38 RCTs, 18,023 Patients

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



Months 1 12 24 36 42

Cumulative incidence SES, % 1.0 1.2 1.7 2.4 2.7
Cumulative incidence PES, % 1.3 1.9 2.5 3.1 3.6
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Definite Stent Thrombosis and Stent Type
Bern - Rotterdam Cohort Study

PES: 3.6%

SES: 2.7%

HR=0.71
(0.53-0.95)

P=0.019

Daemen et al. ESC2007



ASAN: 
ARC Definite ST up to 3 Years

Park SJ et al. TCTSummit, Seoul April 2007; TCT2007



Western Denmark Heart Registry
Definite Stent Thrombosis (ST)

SES N=3,426

PES N=1,996

Adjusted RR=0.45 (0.21-0.94)

M Maeng TCT2007



Lessons Learned From DES Trials
2002 to Today

1. Angiographic Endpoints Alone are Insufficient

2. There is not one ‘end all, be all’ trial

3. Look for consistency across trial designs

4. We never followed patients treated with BMS so 
systematically and over long-term until DES



60 year old man with diabetes, hypertension, dyslipidemia, gout and 
tobacco use presented with angina in 2000

After angiography, patient randomized in RAVEL trial

ASA, clopidogrel for 2 months upon discharge

Very Late Stent Thrombosis in RAVEL Trial

70% lesion in 
mid-RCA

Post-3.0 x 18 mm 
BMS placement

Zajarias A, et al.,http://www.europcronline.com/eurointervention/12th_issue/case1.



50% diffuse ISR noted at 6-month angiographic F/U

Treated medically; annual follow-up with an exercise stress test 
revealed no symptoms or inducible ischemia for 6 years

7 years post-PCI:
• Patient has an inferior STEMI while still on ASA

Zajarias A, et al.,http://www.europcronline.com/eurointervention/12th_issue/case1.

Very Late Stent Thrombosis in RAVEL Trial



Fibrinolytic therapy, then emergency rescue PTCA due to 
persistence of symptoms and lack of ST resolution

Discharged on ASA/Clopidogrel

Bare Metal Stent VLST in RAVEL

Thrombus-laden 
stent with 70% DS: 

TIMI II flow

Post-POBA: 
Thrombus resolution
Normalization of flow

Zajarias A, et al.,http://www.europcronline.com/eurointervention/12th_issue/case1.



Lessons Learned From DES Trials
2002 to Today

1. Angiographic Endpoints Alone are Insufficient

2. There is not one ‘end all, be all’ trial

3. Look for consistency across trial designs

4. We never followed patients treated with BMS so 
systematically and over long-term until DES

5. When low frequency and late-occurring events are of 
interest, there is no substitute for large trials, diverse 
patient populations and long-term follow-up

6. Avoid indirect, cross trial comparisons—randomized trials
represent best opportunity for comparison, but what is 
standard of comparison?



Dedicated Trials with CYPHER® Stent in 
Specific Patient/Lesion Types
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Clinical Trials Experience

Xience V (≤2 year follow-up):
• 3 clinical studies
• ~ 952 patients

CYPHER® Stent (5 year follow-up):
• > 75 clinical studies
• > 50,000 patients
• Post-marketing experience: >  3 million patients
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•Stable angiographic outcomes at 1, 2 and 4 years
Sousa JE., et al., Circulation. 2001;104:2007-2011           
Sousa JE., et al., Circulation. 2003;107:381-383
Sousa JE., et al., Circulation 2005;111:2326-2329

•~ ½ the VLST rate observed with Xience (0.9%) at 2 years
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Informing Real World Clinical Practice

• 12,824  SES patients

• 41% diabetes, 5% hemodialysis

• 55% MVD, 7% Unprotected LM, 9% CTOs

• Successful SES deployment 99.8% 
(17,545/17,584)

• IVUS 42%, Max inflation pressure 17.8 ATM

→3% baseline incomplete apposition

• 3 year ARC def/prob ST 1.36%                                   
(0.47% at 30 days, 0.74% at 1 year)



388 patients randomized for the treatment of  
a Single De Novo Native Coronary Artery Lesion <28 mm with RVD 3.0-3.5 mm

Conducted at up to 40 Centers Worldwide
Principal Coordinating Investigators: Pr C. Spaulding, Dr. Alexandre Abizaid, Dr. John Ormiston

Investigational Arm 
Conor SES

Primary Endpoint: 6-Month In-Stent Late Loss
Sub-Studies: 6 and 12 Month IVUS (first 50 pts, per treatment arm)

Dual antiplatelet therapy for 6 mo. Minimum
12 mo. Recommended per ESC/ACC/AHA/SCAI guidelines

30
Day

6
Mo.*
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3
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4
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Clinical/MACE

Angiographic/IVUS

5
Yr.

RES-ELUTION Study Design
Multi-center, Prospective, Two-arm, Non-Inferiority, 

Randomized Control Trial using Conor SES

Control Arm 
TAXUS Liberté

9
Mo.

3
Mo.

*Primary Endpoint Analysis



Summary 
Impact of Emerging Comparative DES Data

Significant differences exist in both DES safety and efficacy
• Emerging differences in SES/PES safety (ST, MI) against background of disparate 

efficacy
• Established superiority of –limus agents
• Absence of “class effect” between SES and PES (FDA 12/2006)

2008: Attention to late and low frequency events, yet limited 
information with new DES technologies
• Differences in outcome relate to specific agent, elution rate, dose and ?polymer
• Introduction of several ‘novel’ DES are outpacing supportive evidence
• Much inferential data (preclinical, etc.) but need trial patient data

What is required for a DES to become the benchmark for safety 
and efficacy for new comparative DES programs?
• Recent newer DES data leaving us with ore questions than answers
• Systematic, long-term comparative data in large and varied patient population
• Detailed, patient level data represented in all trial designs
• Threshold to improve upon existing data with SES is a challenge for new DES


