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MATRIX: Goals and DesignMATRIX: Goals and Design
•• Prospective single arm study initiated in 2004 Prospective single arm study initiated in 2004 

as a 3,500 patient trial under a physician as a 3,500 patient trial under a physician 
driven IDE (1driven IDE (1stst submitted in October 2003) submitted in October 2003) 

•• Designed to evaluate the outcomes of SES in Designed to evaluate the outcomes of SES in 
consecutive consecutive ““real worldreal world”” population population 
undergoing PCI with SES undergoing PCI with SES 

•• Both onBoth on-- and offand off--label SES uselabel SES use
•• Clinical followClinical follow--up at 1 month, 6 months, 1 up at 1 month, 6 months, 1 

year and 2 years, and yearlyyear and 2 years, and yearly
•• Angiographic followAngiographic follow--up at 6 months in sub up at 6 months in sub 

group of patients undergoing PCI for CTO group of patients undergoing PCI for CTO 
and Acute MIand Acute MI

MATRIX Registry



Study OrganizationStudy Organization
•• Principal Investigator:  George Principal Investigator:  George 

Dangas, MD, PhDDangas, MD, PhD
•• Data management: Cardiovascular Data management: Cardiovascular 

Research FoundationResearch Foundation
•• Independent CECIndependent CEC
•• 100% monitoring of all data fields of 100% monitoring of all data fields of 

the first 1,000 ptsthe first 1,000 pts
•• Independent QCA lab for the first 800 Independent QCA lab for the first 800 

lesions treatedlesions treated
MATRIX Registry



MATRIX Registry: SubMATRIX Registry: Sub--StudiesStudies

•• Bifurcation lesionsBifurcation lesions
•• CTOCTO
•• Acute MIAcute MI
•• Diabetic patientsDiabetic patients
•• Multivessel diseaseMultivessel disease
•• SVGsSVGs
•• >three stents>three stents

MATRIX Registry



Medication RegimenMedication Regimen
Pre-procedure :
• Aspirin 325 mg 
• Clopidogrel loading dose of 300 to 600 mg within 24 
hours followed by 75 mg once daily or Ticlopidine 
loading dose of 500 mg within 24 hours, followed by 250 
mg twice a day.

During procedure:
• Angiomax or Heparin ± GP IIb/IIIa inhibitors

Post-procedure and after discharge:
• Aspirin 325 mg for 1 months, thereafter ASA 81 mg 
indefinitely
• Clopidogrel 75 mg once daily for at least three months 
but recommend up to  1 year to all patients

PrePre--procedure :procedure :
•• Aspirin 325 mg Aspirin 325 mg 
•• Clopidogrel loading dose of 300 to 600 mg within 24 Clopidogrel loading dose of 300 to 600 mg within 24 
hours followed by 75 mg once daily or Ticlopidine hours followed by 75 mg once daily or Ticlopidine 
loading dose of 500 mg within 24 hours, followed by 250 loading dose of 500 mg within 24 hours, followed by 250 
mg twice a day.mg twice a day.

During procedure:During procedure:
•• AngiomaxAngiomax or Heparin or Heparin ±± GP GP IIb/IIIaIIb/IIIa inhibitorsinhibitors

PostPost--procedure and after discharge:procedure and after discharge:
•• Aspirin 325 mg for 1 months, thereafter ASA 81 mg Aspirin 325 mg for 1 months, thereafter ASA 81 mg 
indefinitelyindefinitely
•• Clopidogrel 75 mg once daily for at least three months Clopidogrel 75 mg once daily for at least three months 
but recommend up to  1 year to all patientsbut recommend up to  1 year to all patients

MATRIX Registry



All consecutive patients treated All consecutive patients treated 
with Cypher stent (with Cypher stent (CordisCordis, J&J), J&J)

No exclusionsNo exclusions-- except refusal to except refusal to 
consentconsent

Inclusion CriteriaInclusion Criteria
Matrix Registry



642642

10031003

13721372

15211521

Eligible for Eligible for 
F/UF/U

30 days30 days

6 months6 months

1 year1 year

2 years2 years

N=1,521 patientsN=1,521 patients

FollowFollow--UpUp

MATRIX Registry



21.0%21.0%History of CABGHistory of CABG
44.6%44.6%History of PCIHistory of PCI
21.1%21.1%Others/nonOthers/non--discloseddisclosed

RaceRace
61.4%61.4%CaucasianCaucasian
6.3%6.3%African AmericanAfrican American
10.0%10.0%HispanicHispanic
1.1%1.1%AsianAsian--PacificPacific

74.7%74.7%
64.864.8±±11.211.2

N = 1,521 patientsN = 1,521 patients

Male genderMale gender
Age, meanAge, mean±±SDSD (years)(years)

Baseline Clinical CharacteristicsBaseline Clinical Characteristics

MATRIX Registry



20.4%20.4%Menopausal womenMenopausal women

33.8%33.8%Diabetes mellitusDiabetes mellitus
84.8%84.8%HyperlipidemiaHyperlipidemia

7.3%7.3%History of peripheral vessel History of peripheral vessel dsds
46.3%46.3%Unstable anginaUnstable angina

11.0%11.0%History of renal impairmentHistory of renal impairment

11.0%11.0%
33.4%33.4%
8.0%8.0%
82.5%82.5%

N = 1,521N = 1,521

Smoking within 30 daysSmoking within 30 days
Prior myocardial infarctionPrior myocardial infarction
History of CVA/TIAHistory of CVA/TIA
HypertensionHypertension

Baseline Clinical CharacteristicsBaseline Clinical Characteristics

MATRIX Registry



12.4%12.4%Bifurcation Bifurcation stentingstenting
4.3%4.3%Chronic total occlusionChronic total occlusion

29.4%29.4%LCXLCX
37.2%37.2%LADLAD
1.5%1.5%Unprotected LMUnprotected LM

0.6%0.6%Arterial  conduitArterial  conduit

90.7%90.7%De novo lesionDe novo lesion

43.7%43.7%ProximalProximal

Target lesion locationTarget lesion location

9.3%9.3%Restenotic lesionRestenotic lesion

7.3%7.3%

4.5%4.5%
27.5%27.5%

N = 2,608 lesionsN = 2,608 lesions

OstialOstial

SVGSVG
RCARCA

Target vesselTarget vessel

Baseline Angiographic Characteristics (1)Baseline Angiographic Characteristics (1)

Sirius-2.25 mmMATRIX Registry



Procedural CharacteristicsProcedural Characteristics

MATRIX Registry

96.0%96.0%Procedure successProcedure success

16.0%16.0%UnfractionatedUnfractionated heparinheparin

2.02.0±±1.11.1No. of stents per procedureNo. of stents per procedure

1.21.2±±0.50.5No. of stents per lesionNo. of stents per lesion

8.0%8.0%IIb/IIIa inhibitors administeredIIb/IIIa inhibitors administered

84.9%84.9%BivalirudinBivalirudin usedused

98.5%98.5%Device success (N=2536 Lesions)Device success (N=2536 Lesions)

N = 1,521 patientsN = 1,521 patients



0.2% (3)0.2% (3)Unknown deathUnknown death

6.4% (72)6.4% (72)Death/ MIDeath/ MI

1.1% (13)1.1% (13)Cardiac deathCardiac death
1.5% (11)1.5% (11)NonNon--cardiac death cardiac death 

12.5% (125)12.5% (125)TVRTVR

0.8% (8)0.8% (8)Q waveQ wave
4.0% (50)4.0% (50)Myocardial infarctionMyocardial infarction

2.8% (27)2.8% (27)DeathDeath

3.2% (42)3.2% (42)NonNon--Q waveQ wave

16.8% (179)16.8% (179)Death/ MI/ TVRDeath/ MI/ TVR

9.4% (92)9.4% (92)

N=1,521 patientsN=1,521 patients

TLRTLR

Outcomes up to 2 Years (KOutcomes up to 2 Years (K--M)M)

MATRIX Registry

Follow-up (median, IQR), 397 days (196 to 746)



Outcomes up to 2 YearsOutcomes up to 2 Years
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1.2%1.2%
(12)(12)

0.5%0.5%
(3)(3)

0.4%0.4%
(5)(5)

0.3%0.3%
(4)(4)

TotalTotal

1.0%1.0%
(9)(9)

0.5%0.5%
(3)(3)

0.3%0.3%
(3)(3)

0.2% 0.2% 
(3)(3)

ProbableProbable

0.1%0.1%
(1)(1)

Acute  and Acute  and 
SubacuteSubacute
((≤≤ 30 days)30 days)

0.2%0.2%
(2)(2)

LateLate
(> 30 days and   (> 30 days and   
≤≤ 1 year)1 year)

0%0%
(0)(0)

Very lateVery late
(> 1 year and     (> 1 year and     
≤≤ 2 years)2 years)

DefiniteDefinite

0.2%0.2%
(3)(3)

TotalTotal
(to 2 years)(to 2 years)

N=1,521 patientsN=1,521 patients

StentStent Thrombosis (KThrombosis (K--M)M)

MATRIX Registry



StentStent ThrombosisThrombosis

MATRIX Registry
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KK--M Curve of M Curve of StentStent ThrombosisThrombosis

Definite and probable SATs with ARC definition were included.



AntiplateletAntiplatelet AdherenceAdherence

MATRIX Registry
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2.132.13
(0.26 (0.26 –– 17.46)17.46)0.9% (7)0.9% (7)1.7% (1)1.7% (1)Definite/ Probable STDefinite/ Probable ST

2.9% (21)2.9% (21)

1.2% (8)1.2% (8)

1.9% (14)1.9% (14)

On On 
clopidogrelclopidogrel

(N=1355)(N=1355)

2.732.73
(0.93 (0.93 –– 7.98)7.98)

5.255.25
(1.38 (1.38 –– 19.96)19.96)

2.062.06
(0.47 (0.47 –– 9.12)9.12)

HR HR 
(95% CI)(95% CI)

5.3% (3)5.3% (3)MIMI

6.8% (4)6.8% (4)Death/ MIDeath/ MI

3.3% (2)3.3% (2)DeathDeath

Off Off 
clopidogrelclopidogrel

(N=61)(N=61)
2 Year events2 Year events

Outcomes for PatientsOutcomes for Patients
Without Without ClopidogrelClopidogrel at 30 Daysat 30 Days

MATRIX Registry



N/AN/A0.7% (3)0.7% (3)0% (0)0% (0)Definite/ Probable STDefinite/ Probable ST

1.0% (4)1.0% (4)

0.7% (3)0.7% (3)

0.5% (2)0.5% (2)

On On 
clopidogrelclopidogrel

(N=1355)(N=1355)

3.943.94
(1.18 (1.18 –– 13.07)13.07)

1.941.94
(0.39 (0.39 –– 9.60)9.60)

4.964.96
(0.96 (0.96 –– 25.6)25.6)

HR HR 
(95% CI)(95% CI)

1.5% (3)1.5% (3)MIMI

3.6% (8)3.6% (8)Death/ MIDeath/ MI

2.2% (5)2.2% (5)DeathDeath

Off Off 
clopidogrelclopidogrel

(N=61)(N=61)
2 Year events2 Year events

Outcomes for PatientsOutcomes for Patients
Without Without ClopidogrelClopidogrel at 1 Yearat 1 Year

MATRIX Registry



0.2310.2311.0% (6)1.0% (6)1.6% (6)1.6% (6)Definite/ Probable STDefinite/ Probable ST

397 397 (196,746)(196,746)394 394 (194,744)(194,744)Days (median, IQR)Days (median, IQR)

13.4% (95)13.4% (95)

4.4% (34)4.4% (34)

9.8% (66)9.8% (66)

7.2% (47)7.2% (47)

2.5% (22)2.5% (22)

0.6% (4)0.6% (4)

3.1% (26)3.1% (26)

1.6% (10)1.6% (10)

NonNon--DMDM
(N=1001)(N=1001)

<0.001<0.001

<0.001<0.001

0.0010.001

0.0020.002

0.0850.085

0.3270.327

0.0480.048

0.0010.001

pp

10.1% (37)10.1% (37)Death/ MIDeath/ MI

17.7% (58)17.7% (58)TVRTVR

1.2% (4)1.2% (4)Q waveQ wave

5.7% (23)5.7% (23)Myocardial infarctionMyocardial infarction

5.1% (17)5.1% (17)DeathDeath

4.5% (19)4.5% (19)NonNon--Q waveQ wave

23.2% (82)23.2% (82)Death/ MI/ TVRDeath/ MI/ TVR

13.6% (44)13.6% (44)

DMDM
(N=511)(N=511)

TLRTLR

Outcomes up to 2 Years (KOutcomes up to 2 Years (K--M)M)

MATRIX Registry



0.8360.8361.3% (11)1.3% (11)0.7% (1)0.7% (1)Definite/ Probable STDefinite/ Probable ST

399 399 (200,747)(200,747)370 370 (200,726)(200,726)Days (median, IQR)Days (median, IQR)

15.3% (132)15.3% (132)

5.4% (51)5.4% (51)

11.6% (95)11.6% (95)

8.6% (69)8.6% (69)

3.7% (38)3.7% (38)

2.2% (16)2.2% (16)

NoNo--CKDCKD
(N=1250)(N=1250)

<0.001<0.001

<0.001<0.001

0.0720.072

0.0170.017

0.0150.015

<0.001<0.001

pp

15.6% (16)15.6% (16)Death/ MIDeath/ MI

19.5% (17)19.5% (17)TVRTVR

9.8% (10)9.8% (10)Myocardial infarctionMyocardial infarction

7.5% (8)7.5% (8)DeathDeath

29.2% (30)29.2% (30)Death/ MI/ TVRDeath/ MI/ TVR

17.6% (15)17.6% (15)

CKDCKD
(N=148)(N=148)

TLRTLR

Outcomes up to 2 Years (KOutcomes up to 2 Years (K--M)M)

MATRIX Registry



0.5450.5450.8% (7))0.8% (7))1.8% (5)1.8% (5)Definite/ Probable STDefinite/ Probable ST

375 375 (185,735)(185,735)455 455 (208,750)(208,750)Days (median, IQR)Days (median, IQR)

16.8% (115)16.8% (115)

6.9% (48)6.9% (48)

12.2% (78)12.2% (78)

9.0% (57)9.0% (57)

3.8% (30)3.8% (30)

3.4% (21)3.4% (21)

Single VesselSingle Vessel
(N=1040)(N=1040)

0.3360.336

0.8760.876

0.2530.253

0.3190.319

0.2330.233

0.2110.211

pp

5.8% (24)5.8% (24)Death/ MIDeath/ MI

13.6% (47)13.6% (47)TVRTVR

4.7% (20)4.7% (20)Myocardial infarctionMyocardial infarction

1.7% (6)1.7% (6)DeathDeath

17.6% (64)17.6% (64)Death/ MI/ TVRDeath/ MI/ TVR

10.6% (35)10.6% (35)

MultivesselMultivessel
(N=473)(N=473)

TLRTLR

Outcomes up to 2 Years (KOutcomes up to 2 Years (K--M)M)

MATRIX Registry



0.2140.2140.9% (6)0.9% (6)1.7% (5)1.7% (5)Definite/ Probable STDefinite/ Probable ST

388 388 (200,746)(200,746)462 462 (206,749)(206,749)Days (median, IQR)Days (median, IQR)

15.4% (111)15.4% (111)

5.9% (42)5.9% (42)

11.3% (79)11.3% (79)

8.0% (55)8.0% (55)

3.2% (24)3.2% (24)

3.3% (22)3.3% (22)

<3 stents<3 stents
(N=1058)(N=1058)

0.0150.015

0.0470.047

0.0800.080

0.0230.023

0.0020.002

0.1340.134

pp

7.6% (26)7.6% (26)Death/ MIDeath/ MI

15.7% (43)15.7% (43)TVRTVR

6.0% (22)6.0% (22)Myocardial infarctionMyocardial infarction

1.6% (4)1.6% (4)DeathDeath

20.4% (61)20.4% (61)Death/ MI/ TVRDeath/ MI/ TVR

13.1% (35)13.1% (35)

3+ stents3+ stents
(N=391)(N=391)

TLRTLR

Outcomes up to 2 Years (KOutcomes up to 2 Years (K--M)M)

MATRIX Registry



1.3% (3)1.3% (3)Definite/ Probable STDefinite/ Probable ST

412 (190, 748)412 (190, 748)Days (median, IQR)Days (median, IQR)

7.6% (16)7.6% (16)Death/ MIDeath/ MI

9.1% (18)9.1% (18)TVRTVR

3.7% (10)3.7% (10)Myocardial infarctionMyocardial infarction

4.4% (7)4.4% (7)DeathDeath

15.2% (32)15.2% (32)Death/ MI/ TVRDeath/ MI/ TVR

6.9% (14)6.9% (14)

BifurcationsBifurcations
(N=289)(N=289)

TLRTLR

Outcomes up to 2 Years (KOutcomes up to 2 Years (K--M)M)

MATRIX Registry



MATRIXMATRIX -- Conclusions (1)Conclusions (1)

• The frequency of early and late adverse 
events was low, and similar to those 
previously reported with simple low-risk 
lesions

In this preliminary interim analysis of the 
first 1,521 patients from the MATRIX registry 
which included patients with complex 
coronary artery disease treated with the 
sirolimus-eluting Bx VELOCITYTM stent 
(Cypher stent)

In this preliminary interim analysis of the 
first 1,521 patients from the MATRIX registry 
which included patients with complex 
coronary artery disease treated with the 
sirolimus-eluting Bx VELOCITYTM stent 
(Cypher stent)



MATRIXMATRIX –– Conclusions (2)Conclusions (2)

• Overall incidence of stent thrombosis assessed with 
an expanded definition was 1.2%, if include possible-
2.0%.

• Late SAT after two years is rare but is observed

• Overall incidence of stent thrombosis assessed with 
an expanded definition was 1.2%, if include possible-
2.0%.

• Late SAT after two years is rare but is observed

• Long-term outcomes of Cypher implantation for multi-
vessel stenting, multiple stenting (≥3), CTO, Acute MI, 
and SVG lesions are being evaluated on a yearly basis 
under this IDE, with evaluation of antiplatelet regimen 
status of patients. 

• Long-term outcomes of Cypher implantation for multi-
vessel stenting, multiple stenting (≥3), CTO, Acute MI, 
and SVG lesions are being evaluated on a yearly basis 
under this IDE, with evaluation of antiplatelet regimen 
status of patients. 

• Patients with DM, CKD, >3 stents had higher rates of 
death, MI, TLR but not probable/definite stent
thrombosis compared to non-diabetics. 

• Patients with DM, CKD, >3 stents had higher rates of 
death, MI, TLR but not probable/definite stent
thrombosis compared to non-diabetics. 



Moderate-
high risk

ACS

ACUITY Study DesignACUITY Study Design
•• ModerateModerate--high risk unstable angina or high risk unstable angina or 

NSTEMI undergoing an invasive strategy (N = NSTEMI undergoing an invasive strategy (N = 
13,819)13,819)
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Aspirin in allAspirin in all
ClopidogrelClopidogrel

dosing and timingdosing and timing
per local practiceper local practice

UFH or
Enoxaparin
+ GP IIb/IIIa

Bivalirudin
+ GP IIb/IIIa

Bivalirudin
Alone 

R*

*Stratified by pre-angiography thienopyridine use or administration

ACUITY Design. Stone GW et al. AHJ 2004;148:764–75

Medical
management

PCI

CABG

Stone et al. NEJM 2006



All Patients
N = 13819

Intended strategy PCI
N = 7789 (56.9%)

Patients with Stents 
N = 7162( 92.0%)

Drug Eluting Stents (DES)
N = 4633 (64.7%)

Bare Metal Stents ( BME)
N = 2529 (35.3%)

Patient Flow Chart



Baseline Characteristics: Baseline Characteristics: 
DES DES vsvs. BMS. BMS

<0.0001<0.000171.871.865,865,8Thienopyridine exposureThienopyridine exposure

PP--valuevalueBMSBMS
(N=2529)(N=2529)

DESDES
(N=4633)(N=4633)

<0.0001<0.000186.986.971,471,4High Risk* (%)High Risk* (%)

<0.0001<0.000182.0 [73.0, 92.0]82.0 [73.0, 92.0]85.0 [75.085.0 [75.0-- 98.0]98.0]Weight (median [IQR], kg)Weight (median [IQR], kg)

0.00170.001720.220.217.117.1Renal insufficiency* (%)Renal insufficiency* (%)

<0.0001<0.000113.913.918.618.6Prior CABG (%)Prior CABG (%)
<0.0001<0.000126.026.042.842.8Prior PCI (%)Prior PCI (%)

<0.0001<0.000146.646.658.558.5HyperlipidemiaHyperlipidemia (%)(%)
0.00040.000461.661.665.765.7Hypertension (%)Hypertension (%)

<0.0001<0.000124.624.631.231.2Prior MI (%)Prior MI (%)
0.3190.31929.929.931.131.1Current smoker (%)Current smoker (%)

<0.0001<0.000122.522.529.229.2Diabetes(%)Diabetes(%)

0.00080.000824.224.227.827.8Female (%)Female (%)
<0.0001<0.000165.0 [31, 92]65.0 [31, 92]61.0 [21, 95]61.0 [21, 95]Age (median [range], yrs)Age (median [range], yrs)

* creatinine clearance <60 mL/min        *Elevated cardiac markers and/or ST changes



Procedural Characteristics Procedural Characteristics –– PCI ptsPCI pts

Attempted lesions per ptAttempted lesions per pt

Target VesselTarget Vessel

0.14080.140844.544.541,941,9-- LADLAD
0.83010.83011.61.61.71.7-- Left mainLeft main

0.13440.134436.636.638.538.5-- RCARCA
0.72170.721734.934.934.834.8-- LCXLCX

0.67010.670110.310.310.810.8-- ≥≥33
0.25820.258226.426.4
0.63760.637663.363.3

Attempted vessels per ptAttempted vessels per pt

25.325.3-- 22
63.863.8-- 11

0.72800.72807.47.46.86.8-- Bypass graft conduitBypass graft conduit

<0.0001<0.000112.912.919.919.9-- ≥≥22

PP--valuevalueBMSBMS
(N=2529)(N=2529)

DESDES
(N=4633)(N=4633)



StentStent Thrombosis AdjudicationThrombosis Adjudication

•• Total Total StentStent Thrombosis = 107Thrombosis = 107
Definite Thrombosis = 59 Definite Thrombosis = 59 
((angioangio confirmed)confirmed)
Probable Probable ThromosisThromosis = 48 = 48 



1.6%
1.3% 1.2%

1.6%

Stent thrombosis
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All bare metal stents (N=2529)
All Cypher stents (N=1713)
All Taxus stents (N=2059)
All other pts with 1 or more stents (N=861)

Adjudicated Stent Thrombosis Adjudicated Stent Thrombosis 
PCI Patients With PCI Patients With ≥≥1 Stent Implanted (N=7,162)1 Stent Implanted (N=7,162)

p=0.25
p=0.99

p=0.34
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Heparin+IIb/IIIa Bivalirudin+IIb/IIIa Bivalirudin alone 

Adjudicated Stent Thrombosis Adjudicated Stent Thrombosis 
PCI Patients With PCI Patients With ≥≥1 Stent Implanted (N=7,162)1 Stent Implanted (N=7,162)

Only bare metal stents implanted ≥1 DES implanted

P=0.72 P=0.74
P=0.22P=0.86



SummarySummary

•• Early Early StentStent thrombosis in consecutive series thrombosis in consecutive series 
of patients presenting with ACS undergoing of patients presenting with ACS undergoing 
PCI is higher than observed in controlled PCI is higher than observed in controlled 
clinical trials of DES/BMSclinical trials of DES/BMS

•• The rate is no different between DES and The rate is no different between DES and 
BMSBMS

•• One year followOne year follow--up is complete and up is complete and 
adjudication for LATE SAT is ongoing using adjudication for LATE SAT is ongoing using 
ARC definitions for presentation at ACC 2007 ARC definitions for presentation at ACC 2007 
in March.in March.


