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AHA 2006 – Chicago, IL

Biolimus A9® coated onto the stent platform with 
a bioabsorbable polymer matrix (PLA) in a dose 
of 22µg per mm of stent length

Biolimus A9® coated onto the stent platform with 
a bioabsorbable polymer matrix (PLA) in a dose 
of 22µg per mm of stent length

AXXESS Biolimus A9-coated Stent Self expanding
nickel-titanium 
(Nitinol) alloy
Conical shape
Available in 2.5, 
3.0, or 3.5mm in 
diameter and in 
10, 14, or 20mm 
in length

Self expanding
nickel-titanium 
(Nitinol) alloy
Conical shape
Available in 2.5, 
3.0, or 3.5mm in 
diameter and in 
10, 14, or 20mm 
in length

DEVICE DESCRIPTIONDEVICE DESCRIPTIONDEVICE DESCRIPTION



AHA 2006 – Chicago, IL

4040--OO--(2(2--ethoxyethyl) Modification, ethoxyethyl) Modification, 
Most preferred position for stentMost preferred position for stent--based applications,based applications,

as it doesnas it doesn’’t affect FKBP binding propertiest affect FKBP binding properties

New Molecular Entity
• Sirolimus analog
• Same macrocyclic “limus” family
• C55H87NO14
• More lipophilic than Sirolimus/Everolimus
• Potent immunosuppressant

New Molecular Entity
• Sirolimus analog
• Same macrocyclic “limus” family
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• More lipophilic than Sirolimus/Everolimus
• Potent immunosuppressant

Mechanism of Action
• Anti-proliferative agent
• Binds to FKBP-12
• Inhibits mTOR activity
• Inhibits G1 phase of the cell 

cycle

Mechanism of Action
• Anti-proliferative agent
• Binds to FKBP-12
• Inhibits mTOR activity
• Inhibits G1 phase of the cell 

cycle

BIOLIMUS A9®BIOLIMUS A9BIOLIMUS A9®®



139 patients enrolled between July and December 
2004 in 13 clinical sites in Europe, South America 

and New Zealand

139 patients enrolled between July and December 
2004 in 13 clinical sites in Europe, South America 

and New Zealand

136 patients with AXXESS conical stent implanted136 patients with AXXESS conical stent implanted

Clinical follow-up at 12 
months in 96.3% (N=131)

Clinical follow-up at 12 
months in 96.3% (N=131)

3 patients not stented3 patients not stented

Angiographic follow-up at 6 
months in 92.6% (N=126)

Angiographic follow-up at 6 
months in 92.6% (N=126)

AXXESS PLUS TRIAL FLOWCHARTAXXESS PLUS TRIAL FLOWCHARTAXXESS PLUS TRIAL FLOWCHART

Clinical follow-up at 6 
months in 99.3% (N=135)

Clinical follow-up at 6 
months in 99.3% (N=135)



INCLUSION CRITERIA

- De novo bifurcation
lesion in a native                  
coronary vessel

- Vessel size:
2.5-4.0mm in the PV
>2.25mm in the SB

- Lesion length:
<30mm in PV 
<15mm in SB

INCLUSION CRITERIA
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lesion in a native                  
coronary vessel

- Vessel size:
2.5-4.0mm in the PV
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- Lesion length:
<30mm in PV 
<15mm in SB

EXCLUSION CRITERIA

- AMI <72 hours
- LVEF < 30%
- More than 1 
lesion in the target   
vessel

- Presence of 
thrombus in the 
target lesion or 
severe calcium 

EXCLUSION CRITERIA

- AMI <72 hours
- LVEF < 30%
- More than 1 
lesion in the target   
vessel

- Presence of 
thrombus in the 
target lesion or 
severe calcium 

KEY INCLUSION/EXCLUSION CRITERIAKEY INCLUSION/EXCLUSION CRITERIAKEY INCLUSION/EXCLUSION CRITERIA



ENDPOINTSENDPOINTSENDPOINTS
Primary Endpoint

Late lumen loss at 6 months FU in the 
AXXESS stent (compared to historical 
control with the non-coated AXXESS stent)

Safety Endpoint
MACE at 6 months FU

Secondary Endpoints
Binary restenosis (≥50% DS at FU) in the 
PV and SB; MACE at 12 months

Primary Endpoint
Late lumen loss at 6 months FU in the 
AXXESS stent (compared to historical 
control with the non-coated AXXESS stent)

Safety Endpoint
MACE at 6 months FU

Secondary Endpoints
Binary restenosis (≥50% DS at FU) in the 
PV and SB; MACE at 12 months



BASELINE DEMOGRAPHICSBASELINE DEMOGRAPHICSBASELINE DEMOGRAPHICS

72.9%72.9%HypertensionHypertension

64.564.5Age, yearsAge, years

1.4%1.4%Congestive heart failureCongestive heart failure

78.6%78.6%HyperlipidemiaHyperlipidemia

65.565.5±±13.213.2Left Left ventriculeventricule EF, %EF, %

4.3%4.3%Previous CABGPrevious CABG
30%30%Previous PCIPrevious PCI

31.4%31.4%Previous MIPrevious MI
51.5%51.5%SmokingSmoking

16.4%16.4%DiabetesDiabetes
26.4%26.4%FemaleFemale

N=139N=139Variable Variable 



LESION LOCATIONLESION LOCATIONLESION LOCATION

LAD/DIAGONAL LCX/OM RCA (PDA/PLSA) LM

5.7%5.7%73.6%73.6%
16.4%16.4%

N=139N=139

4.3%4.3%



Bifurcation Classification (DUKE)Bifurcation Classification (DUKE)Bifurcation Classification (DUKE)

Bifurcation lesion Duke classificationBifurcation lesion Duke classification

13.2%

60.3%

3.7%
2.9%

0.7% 18.4%

Medina
1,0,0

Medina
0,1,0

Medina
1,1,0

Medina
1,1,1

Medina
0,0,1

Medina
1,0,1



AXXESS Stent Only AXXESS Stent + Distal PV Stent

AXXESS Stent + Distal PV and 
SB StentsAXXESS Stent + SB Stent

19.1%

9.6%
41.9%

29.4%

TREATMENT CONFIGURATIONSTREATMENT CONFIGURATIONSTREATMENT CONFIGURATIONS

PV

PV

SB
SBPV

PV

PV

PV

SB
SB

PV

PV



PRE- AND FINAL QCAPREPRE-- AND FINAL QCAAND FINAL QCA

1.491.49
23.823.8
2.272.27

72.972.9
0.780.78
2.862.86

16.2816.28

62.2*62.2*% DS% DS

7.43*7.43*Lesion length, mmLesion length, mm

FINALFINAL††

1.01*1.01*Acute gain, mmAcute gain, mm
22.322.3% DS% DS
1.89*1.89*MLD, mmMLD, mm

0.88*0.88*MLD, mmMLD, mm
2.34*2.34*RD, mmRD, mm

BASELINEBASELINE

PVPV SBSBVariableVariable

*p<0.05 versus PV; †in-segment analysis



PARENT VESSEL QCA AT FOLLOW-UPPARENT VESSEL QCA AT FOLLOWPARENT VESSEL QCA AT FOLLOW--UPUP

BA9      BMSBA9      BMSPRIMARY ENDPOINTPRIMARY ENDPOINT
10.5%10.5%InIn--segment, mmsegment, mm

0.11 vs. 0.46 (p<0.001)0.11 vs. 0.46 (p<0.001)

5.6%5.6%
4%4%

0.260.26
0.210.21
0.090.09AXXESS conical stent, mmAXXESS conical stent, mm

RESTENOSISRESTENOSIS

AXXESS late loss, mmAXXESS late loss, mm

InIn--stent, mmstent, mm
AXXESS stent, mmAXXESS stent, mm

InIn--segment, mmsegment, mm
InIn--stent, mmstent, mm

LATE LUMEN LOSSLATE LUMEN LOSS

N=126N=126VariableVariable



SIDE BRANCH QCA BY TREATMENT 
MODALITY

SIDE BRANCH QCA BY TREATMENT SIDE BRANCH QCA BY TREATMENT 
MODALITYMODALITY

46.346.3
1.241.24
2.312.31
4.844.84

60.260.2
0.890.89
2.242.24
5.905.90

69.3*69.3*% DS% DS

9.29*9.29*Lesion length, mmLesion length, mm

0.74*0.74*MLD, mmMLD, mm
2.412.41††RD, mmRD, mm

BASELINEBASELINE

No RxNo Rx
(N=26)(N=26)

PTCAPTCA
(N=40)(N=40)

StentStent
(N=70)(N=70)VariableVariable

*p<0.0001 vs. PTCA vs. NT; p=0.02 vs. PTCA vs. NT



Outcomes for SB with lesion success at index procedureOutcomes for SB with lesion success at index procedure
8.28.213.813.88.38.3Restenosis, %Restenosis, %

7.97.925.025.012.012.0Restenosis, %Restenosis, %
5mm ostium5mm ostium

2.152.15‡‡1.541.541.651.65MLD, mmMLD, mm
11.511.5§§30.730.728.228.2%DS      %DS      
0.280.280.180.180.200.20Late lumen loss, mmLate lumen loss, mm

0.240.24
31.031.0
1.591.59

0.190.19
33.133.1
1.491.49 1.82*1.82*MLD, mmMLD, mm

0.210.21Late lumen loss, mmLate lumen loss, mm
25.425.4††%DS      %DS      

InIn--segmentsegment

No treatmentNo treatment
(N=26)(N=26)

PTCAPTCA
(N=40)(N=40)

StentStent
(N=70)(N=70)FOLLOWFOLLOW--UPUP

SB Follow-up QCA SB FollowSB Follow--up QCA up QCA 

*p=0.04 vs. NT, and p=0.01 vs. PTCA; †p=0.05 vs. PTCA; ‡ p<0.0001 vs. NT and vs. PTCA; §p=0.0005 vs. NT, and p<0.0001 vs. 
PTCA  



SB

AXXESS 
0% mid Stent RS PV

Incomplete lesion coverage
Injured segment not covered with DES
“Gap” between AXXESS stent and additional DES
Distal dissection

PV

Incomplete lesion coverage
Injured segment not covered
with DES

Suboptimal PTCA at index procedure 
Incomplete stent coverage of the SB ostium
Stent underexpansion
Axxess placement accuracy

Location and Causes of RSLocation and Causes of RS



IN-HOSPITAL MAJOR EVENTSININ--HOSPITAL MAJOR EVENTSHOSPITAL MAJOR EVENTS

5% (7)5% (7)MIMI

0% (0)0% (0)Acute/Acute/subacutesubacute thrombosisthrombosis
0% (0)0% (0)TLRTLR

4.3% (6)4.3% (6)NonNon--Q waveQ wave
0.7% (1)0.7% (1)Q waveQ wave

0% (0)0% (0)Death Death 
5% (7)5% (7)MACE*MACE*

N=139N=139Outcome Outcome 

*Defined as death, MI and TLR
MI=myocardial infarction
TLR=target lesion revascularization



CUMULATIVE CLINICAL OUTCOMESCUMULATIVE CLINICAL OUTCOMESCUMULATIVE CLINICAL OUTCOMES

MIMI

0.8% (1) 0.8% (1) CABGCABG
9.2% (12)9.2% (12)PCIPCI

TLRTLR
5.3% (7)5.3% (7)NonNon--Q waveQ wave
1.5% (2)1.5% (2)Q waveQ wave

0.8% (1)0.8% (1)NonNon--cardiaccardiac
0.8% (1)0.8% (1)CardiacCardiac

Death Death 

N=131N=13112 Months Follow12 Months Follow--upup



182 days of FU182 days of FU
3 SES placed in the PV 3 SES placed in the PV 
distal to the distal to the AxxessAxxess stent stent 
to cover a procedural to cover a procedural 
spiral dissection. spiral dissection. OccluOcclu--
sionsion in the SES. Patient in the SES. Patient 
was asymptomatic was asymptomatic 

SESSES
AXXESS Stent AXXESS Stent 

61 days of FU61 days of FU
Patient taken off Patient taken off clopiclopi--
dogreldogrel post prostate post prostate sursur--
gerygery 51 days post51 days post-- propro--
cedurecedure due to due to haemahaema--
turiaturia. Presented with MI, . Presented with MI, 
underwent underwent revascrevasc

STENT THROMBOSIS: N=3 (2.3%)STENT THROMBOSIS: N=3 (2.3%)STENT THROMBOSIS: N=3 (2.3%)

98 days of FU98 days of FU
Patient off clopidogrel Patient off clopidogrel 
after 1 month. Globular after 1 month. Globular 
thrombus just distal to thrombus just distal to 
Axxess stent (not TO). Axxess stent (not TO). 
Angiography at 6 mo. Angiography at 6 mo. 
with excellent outcomewith excellent outcome



CONCLUSIONS CONCLUSIONS CONCLUSIONS 
In the Axxess Plus trial, the AXXESS Biolimus A9-coated 
stent was effective in reducing in-stent late loss compared to 
the historical Axxess non-coated control group (0.11 vs. 
0.46mm, p<0.001) 
As a bifurcation strategy with the combination of AXXESS +/-
distal Cypher stent use (80% of cases used additional DES)

Overall TLR at 12 months was 10%, 
Restenosis in the PV was 10%
Restenosis in the SB was 10% (where historic controls are 
usually >20%) and results appeared superior with DES 
rather than PTCA or no treatment (more treatment failure)

Stent thrombosis occurred in 3 patients due to plavix
discontinuation

In the In the AxxessAxxess Plus trial, the AXXESS Plus trial, the AXXESS BiolimusBiolimus A9A9--coated coated 
stent was effective in reducing instent was effective in reducing in--stent late loss compared to stent late loss compared to 
the historical Axxess nonthe historical Axxess non--coated control group (0.11 vs. coated control group (0.11 vs. 
0.46mm, 0.46mm, p<0.001p<0.001) ) 
As a bifurcation strategy with the combination of AXXESS +/As a bifurcation strategy with the combination of AXXESS +/--
distal distal CypherCypher stentstent use (80% of cases used additional DES)use (80% of cases used additional DES)

Overall TLR at 12 months was 10%, Overall TLR at 12 months was 10%, 
RestenosisRestenosis in the PV was 10%in the PV was 10%
RestenosisRestenosis in the SB was 10% (where historic controls are in the SB was 10% (where historic controls are 
usually >20%) and results appeared superior with DES usually >20%) and results appeared superior with DES 
rather than PTCA or no treatment (more treatment failure)rather than PTCA or no treatment (more treatment failure)

StentStent thrombosis occurred in 3 patients due to thrombosis occurred in 3 patients due to plavixplavix
discontinuationdiscontinuation



AXXENTAXXENT™™ Left Main StentLeft Main Stent

8, 10 & 12 mm 
flare diameter

Material:  Nitinol
Vessel Range: 3.75-4.75 mm
Length: 12  &  10 mm

Biolimus A9®

coating

4.8F Rx Delivery System



AXXENT Pilot StudyAXXENT Pilot Study
•• Study Objectives  Study Objectives  

Evaluate the feasibility of the AXXENT Evaluate the feasibility of the AXXENT stentstent in in dede--
novonovo LMCA bifurcation lesions (protected and LMCA bifurcation lesions (protected and 
unprotected) unprotected) 

•• Study DesignStudy Design
MultiMulti--center single arm pilot studycenter single arm pilot study
N=30N=30
ASA and ASA and PlavixPlavix for 12 months for 12 months 

•• Primary EndpointPrimary Endpoint
MACE at 6 and 12 monthsMACE at 6 and 12 months

•• Secondary EndpointsSecondary Endpoints
RestenosisRestenosis & Late Loss in the LMCA, LAD, and LCX & Late Loss in the LMCA, LAD, and LCX 
at 6 monthsat 6 months
Tissue volume in the AXXENT Tissue volume in the AXXENT stentstent by IVUS by IVUS 



AXXENT Study SchemaAXXENT Study Schema

Enrollment: 
N=33

LMCA Bifurcation Lesions N=30

1 & 3 Month 
Clinical Follow Up

All Enrolled Patients

6 Month 
Clinical, Angiographic, & IVUS
All Patients ≥ 1 Stent implant

12 Month 
Clinical Follow Up

All Patients ≥ 1 Stent implant

Interim 
Analysis

6-Month 
Analysis

Final
Analysis



Therapeutic ApproachTherapeutic Approach

► Implant AXXENT stent to cover the LMCA and carina

► Implant Cypher stents in the LAD and LCX “end to end”
with the AXXENT stent

Pre Final



Principal Inclusion/ExclusionPrincipal Inclusion/Exclusion
InclusionInclusion
•• 1818--80 years symptomatic 80 years symptomatic 

patient with CCS patient with CCS ≥≥ 1 or 1 or 
positive functional studypositive functional study

•• Protected or unprotected Protected or unprotected 
de novode novo LMCA bifurcation LMCA bifurcation 
lesion lesion 

•• RVD 3.75RVD 3.75--4.75 mm for the 4.75 mm for the 
LMCALMCA

•• Lesion length up to 15 mm Lesion length up to 15 mm 
in the LAD & LCXin the LAD & LCX

ExclusionExclusion
•• Known allergy to Known allergy to PlavixPlavix, , 

aspirin, the aspirin, the stentstent/drug or /drug or 
polymer materials, or other polymer materials, or other 
required medicationsrequired medications

•• Major coMajor co--morbiditymorbidity
•• MI within 72 hours of the MI within 72 hours of the 

procedureprocedure
•• LVEF < 40%LVEF < 40%
•• Presence of thrombus in Presence of thrombus in 

the TL or severe the TL or severe 
calcification. calcification. 

•• Distal lesion in any of the Distal lesion in any of the 
branch vesselsbranch vessels



Patient DemographicsPatient Demographics

27.2%27.2%CCS CCS III or IVIII or IV

73.3 73.3 ±± 10.7%10.7%Mean Ejection FractionMean Ejection Fraction

18.2%18.2%Previous CABG/Protected LMCAPrevious CABG/Protected LMCA
42.4%42.4%Previous PCIPrevious PCI
24.2%24.2%Previous MIPrevious MI
66.7%66.7%HypertensionHypertension
81.8%81.8%HypercholesterolemiaHypercholesterolemia

63.7%63.7%Current or history of smokingCurrent or history of smoking

24.2%24.2%
3.0%3.0%

DiabeticDiabetic
Insulin DependentInsulin Dependent

75.8%75.8%MaleMale
65.5 65.5 ±± 11.4 years11.4 yearsAgeAge



Lesion and Bifurcation TypeLesion and Bifurcation Type

9%9%3%3%19%19%

22%22%6%6%41%41%

LCX= Side Branch; 19% proximal (ostial, shaft, ostial
and shaft), 81% distal Bifurcation



Stent Implant DistributionStent Implant Distribution

3 Stents: 23 (75%)

1 Stent: 2 (6%)
2 Stents: 6 (18%)



Procedure OutcomesProcedure Outcomes

31 (100%)31 (100%)
27   (88%)27   (88%)
23   (74%)23   (74%)

Stent Distribution by Vessel (N, %)Stent Distribution by Vessel (N, %)
AXXENT in LMCAAXXENT in LMCA
CypherCypher in  LADin  LAD
CypherCypher in LCXin LCX

32 (97%)32 (97%)Lesion SuccessLesion Success

1717
88
66

AXXENT Stent Flare DiameterAXXENT Stent Flare Diameter
8mm8mm
10mm10mm
12mm12mm

30 (90%)30 (90%)Procedure SuccessProcedure Success

30 (90%)*30 (90%)*AXXENT Device SuccessAXXENT Device Success

3333N proceduresN procedures

*All deployment failures occurred in 12 mm model-
stent too long for vessel



Baseline QCABaseline QCA

58%58%
77%77%

8.81 8.81 ±± 3.033.03
2.99 2.99 ±± 0.320.32
1.83 1.83 ±± 0.790.79
38.7 38.7 ±± 24.824.8

LADLAD

56%56%
65%65%

8.78 8.78 ±± 2.932.93
3.91 3.91 ±± 0.310.31
1.83 1.83 ±± 1.011.01
53.8 53.8 ±± 23.623.6

LMLM

9.99 9.99 ±± 5.965.96
2.82 2.82 ±± 0.310.31
1.51 1.51 ±± 0.550.55
45.8 45.8 ±± 19.619.6

LengthLength--mmmm
RVDRVD-- mmmm
MLDMLD-- mmmm
%DS%DS

48%48%
65%65%

MorphologyMorphology
CalcifiedCalcified
MACC B2/CMACC B2/C

LCxLCxN=33 PatientsN=33 Patients



Clinical OutcomesClinical Outcomes

00

2 (6.1%)2 (6.1%)

00
1 (3%)1 (3%)

00
2 (6.1%)2 (6.1%)

00

HospitalHospital

4 (12.1%)4 (12.1%)00Any MACEAny MACE

00

00
00

00
00

00

DischargeDischarge--
30 Days30 Days

1 (3.0%) 1 (3.0%) §§

00

MI MI 
QWQW
NQWNQW

00DeathDeath

00Stent Stent 
ThrombosisThrombosis

3 (9.1%) *3 (9.1%) *
00

TLRTLR
PCIPCI
CABGCABG

DischargeDischarge--
180 Days180 DaysFollow UpFollow Up

*All TLR was in LCX                
§180 day QWMI due to RCA occlusion



Follow Up QCAFollow Up QCA

5 (16.1%)5 (16.1%)2 (6.9%)2 (6.9%)0%0%Binary Binary RestenosisRestenosis

2.41 2.41 ±± 0.620.62
20.6 20.6 ±± 18.118.1
0.24 0.24 ±± 0.260.26

2.65 2.65 ±± 0.410.41
13.7 13.7 ±± 6.76.7

0.82 0.82 ±± 0.710.71

LADLAD

3.59 3.59 ±± 0.460.46
9.66 9.66 ±± 8.58.5

0.03 0.03 ±± 0.300.30

3.63 3.63 ±± 0.370.37
9.6 9.6 ±± 5.35.3

1.80 1.80 ±± 0.840.84

LMLM

2.47 2.47 ±± 0.410.41
14.6 14.6 ±± 6.66.6

0.96 0.96 ±± 0.580.58

Post ProcedurePost Procedure
MLDMLD-- mmmm
%DS%DS
Acute GainAcute Gain-- mmmm

2.03 2.03 ±± 0.640.64
28.4 28.4 ±± 21.521.5
0.46 0.46 ±± 0.690.69

6 Month Follow Up6 Month Follow Up
MLDMLD-- mmmm
%DS%DS
Late LossLate Loss-- mmmm

LCXLCXN=31 Patients N=31 Patients 
with AFU (94%)with AFU (94%)



LM

LCX

LAD

DEVAX stent

DES

AXXENT Trial
Restenosis Location

5mm

5mm

*

* One lesion had 2 additional stents
placed in the proximal LAD with a 
“gap” between stents, and no stent
placed in the SB. At follow-up, 
restenosis was found in the “gap” in 
proximal LAD

All restenosis found in the ostium LCX were focal 
(<10mm), and occurred in lesions treated with the 
DEVAX stent plus additional DES in LAD and LCX



SummarySummary

•• Procedure is feasible with 10mm version of the deviceProcedure is feasible with 10mm version of the device
•• No No restenosisrestenosis and or late loss in the LM AXXENT and or late loss in the LM AXXENT stentstent
•• RestenosisRestenosis and late loss in LCX elevated compared to and late loss in LCX elevated compared to 

LAD, possibly related to LAD, possibly related to underdeployedunderdeployed CypherCypher stentsstents
and vessel and vessel angulationangulation

•• No late No late stentstent thrombosis observed thrombosis observed uptoupto 6 months6 months
•• Further studies are planned with modified devices and Further studies are planned with modified devices and 

techniques to evaluate this promising alternative to techniques to evaluate this promising alternative to 
bypass surgery.bypass surgery.



Next stepsNext steps……DIVERGEDIVERGE
N= 600 patients (250 currently enrolled)N= 600 patients (250 currently enrolled)

Angiographic Cohort = 300 patientsAngiographic Cohort = 300 patients

IVUS Cohort = 150 patientsIVUS Cohort = 150 patients

•• Primary Endpoint: 9M MACEPrimary Endpoint: 9M MACE

•• Key Secondary Endpoints: Key Secondary Endpoints: 
30 day MACE30 day MACE

QCA Analysis 9MQCA Analysis 9M

IVUS Analysis 9MIVUS Analysis 9M

Stent thrombosis throughout 5 year follow up.Stent thrombosis throughout 5 year follow up.



DES in BIFURCATIONSDES in BIFURCATIONSDES in BIFURCATIONS



Final Result Final Result 6 Months FU6 Months FU

PRE-, FINAL AND FU ANGIOGRAPHYPREPRE--, FINAL AND FU ANGIOGRAPHY, FINAL AND FU ANGIOGRAPHY


