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Resolute Resolute IntegrityIntegrity™™ DESDES
System ComponentsSystem Components

Established ComponentsEstablished Components Unique Polymer TechnologyUnique Polymer Technology

System ComponentsSystem Components

•• IntegrityIntegrity™™ cobalt cobalt alloy stentalloy stent •• BioLinxBioLinx™™ polymer is a unique blend of three polymer is a unique blend of three 
polymers to control drug release, support polymers to control drug release, support 
biocompatibility and enhance elution ratebiocompatibility and enhance elution rate

Mi TMi T ™™ d lid li tt•• MicroTracMicroTrac™™ delivery delivery systemsystem

•• DrugDrug--release kinetics: complete elution by release kinetics: complete elution by 
180 days180 days180 days 180 days 
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BackgroundBackground

•• Continuation of dual antiplatelet therapy (DAPT), Continuation of dual antiplatelet therapy (DAPT), 
consisting of aspirin plus a P2Y12 receptor consisting of aspirin plus a P2Y12 receptor 

t i t i tl d d ft i t i tl d d fantagonist, is currently recommended for antagonist, is currently recommended for 
12 months following drug12 months following drug--eluting stent (DES) eluting stent (DES) 
i l t tii l t tiimplantation. implantation. 

•• Observational data suggest that a significant Observational data suggest that a significant 
proportion of patients either interrupt or are proportion of patients either interrupt or are 
unable to tolerate DAPT in this period.unable to tolerate DAPT in this period.

•• It is unclear if earlier interruption and/or It is unclear if earlier interruption and/or 
discontinuation of DAPT is associated with a discontinuation of DAPT is associated with a 
higher risk of stent thrombosis (ST), particularly higher risk of stent thrombosis (ST), particularly 
with newer generation DES.with newer generation DES.gg



MethodsMethods

•• OneOne--year ST data from year ST data from 4896 4896 patients treated withpatients treated with
a Resolutea Resolute™™ ZotarolimusZotarolimus eluting stent (Reluting stent (R ZES)ZES)a Resolutea Resolute™™ ZotarolimusZotarolimus--eluting stent (Reluting stent (R--ZES)ZES)
in the global in the global RESOLUTE RESOLUTE Clinical Clinical PProgram rogram were were 
analyzed according to DAPT statusanalyzed according to DAPT statusanalyzed according to DAPT status. analyzed according to DAPT status. 

•• ST was assessed based on the timing of ST was assessed based on the timing of 
fi tfi t DAPT i t ti (0DAPT i t ti (0 33 >3>3 1212 ththfirst first DAPT interruption (0DAPT interruption (0--3 3 vsvs >3>3--12 12 months; months; 
00--1 1 vsvs >1>1--12 months), and was further 12 months), and was further 
categorized by the type of interruptioncategorized by the type of interruptioncategorized by the type of interruption categorized by the type of interruption 
(permanent, (permanent, all all interruptions >1 day and interruptions >1 day and 
interruptionsinterruptions >14>14 days)days)interruptions interruptions >14 >14 days). days). 



Patient Flow and Stent Thrombosis Patient Flow and Stent Thrombosis 
Through 1 YearThrough 1 YearThrough 1 YearThrough 1 Year

4991 Assessed for Eligibility4991 Assessed for Eligibility4991 Assessed for Eligibility 4991 Assessed for Eligibility 
Included Trials*:  Included Trials*:  

1140 RAC; 2349 RINTL; 100 RJ; 1402 RUS1140 RAC; 2349 RINTL; 100 RJ; 1402 RUS

95 Excluded95 Excluded
•• 61 incomplete data or not verified to have started DAPT61 incomplete data or not verified to have started DAPT
•• 33 DAPT start date more than 1 day post33 DAPT start date more than 1 day post--procedureprocedure
•• 1 stent thrombosis event prior to DAPT start date1 stent thrombosis event prior to DAPT start date

4896 Eligible for DAPT Analysis4896 Eligible for DAPT Analysisg yg y

3827 DAPT Never3827 DAPT Never 1069 DAPT1069 DAPT3827 DAPT Never3827 DAPT Never
Interrupted WithinInterrupted Within

1 Year1 Year

1069 DAPT 1069 DAPT 
Interrupted WithinInterrupted Within

1 Year1 Year

166 First 166 First 
InterruptionsInterruptions

Within 0Within 0--1 Month1 Month

903 First 903 First 
InterruptionsInterruptions

Within 1Within 1--12 Months12 Months

258 First 258 First 
InterruptionsInterruptions

Within 0Within 0--3 Months3 Months

811 First 811 First 
InterruptionsInterruptions

Within 3Within 3--12 Months12 Months

*All trials within the Pooled RESOLUTE Program were included in this analysis with the exception of RESOLUTE FIM. The RESOLUTE FIM 
protocol did not require DAPT data collection.



Baseline Patient and Lesion Characteristics Baseline Patient and Lesion Characteristics 
From theFrom the Pooled RESOLUTEPooled RESOLUTE ProgramProgram

All All Patients Patients IIncluded ncluded in the in the Analysis Analysis 

From the From the Pooled RESOLUTE Pooled RESOLUTE ProgramProgram

Baseline Baseline Characteristics (%)Characteristics (%) N = 4896N = 4896

Age (years) Age (years) Mean Mean ±± SD (N)SD (N) 63.9 63.9 ±± 11.011.0

History of SmokingHistory of Smoking 58.758.7y gy g

Prior Percutaneous Coronary RevascularizationPrior Percutaneous Coronary Revascularization 31.031.0

Diabetes MellitusDiabetes Mellitus 30.130.1

Insulin DependentInsulin Dependent 8.98.9

Prior MIPrior MI 25.825.8

ACSACS 41.941.9

STEMISTEMI 8.28.2

NSTEMINSTEMI 7.97.9

Unstable AnginaUnstable Angina 25.825.8

Lesion Class Lesion Class ACC/AHA ACC/AHA -- B2/CB2/C 66.666.6

PrePre--procedure RVD (mm) Mean procedure RVD (mm) Mean ±± SD (N)SD (N) 2.78 2.78 ±± 0.51 0.51 p ( )p ( ) ( )( )

Lesion Length (mm) Mean Lesion Length (mm) Mean ±± SD (N)SD (N) 15.74 15.74 ±± 9.509.50

No. of stents per patientNo. of stents per patient 1.5 1.5 ±± 0.90.9

Total Length of stents per patientTotal Length of stents per patient 29.0 29.0 ±±19.519.5

Implanted stent diameter per lesionImplanted stent diameter per lesion 3.0 3.0 ±± 0.40.4



Timing of Stent ThrombosisTiming of Stent Thrombosis
N =N = 4896 Resolute4896 Resolute™™ ZESZES PatientsPatientsN = N = 4896 Resolute4896 Resolute™™ ZES ZES PatientsPatients

29 of 39 Events (74.4%) Occurred Within 30 Days
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Timing of Stent ThrombosisTiming of Stent Thrombosis
N =N = 48964896 ResoluteResolute™™ ZESZES PatientsPatientsN = N = 4896 4896 ResoluteResolute™™ ZES ZES PatientsPatients

Early ST Events (<30 days): 29 of 39 (74.4%) 
Late ST Events (30-360 days): 10 of 39 (25.6%)
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Reasons Given for DAPT Temporary Reasons Given for DAPT Temporary 
Interruption and Permanent DiscontinuationInterruption and Permanent DiscontinuationInterruption and Permanent DiscontinuationInterruption and Permanent Discontinuation

Reasons Given for DAPT Reasons Given for DAPT Reasons Given for Reasons Given for DAPT DAPT 

Not 
Available

Procedural
4.6%Not 

A il bl

TemporaryTemporary InterruptionInterruption PermanentPermanent DiscontinuationDiscontinuation

6.7%
Clinical
18.3%

Available
21.6%Not

Categorizable
14.7%

Procedural
42.2%

Completed 
Script Patient 

Not
Categorizable

2.9%Script
8.0% related

6.6%

Clinical

Patient 
related
15.5% Completed 

ScriptClinical
12.8%

Script
46.0%

Procedural = surgical, medical, dental procedures including screening and diagnostic tests
Clinical = clinical status such as allergies or bleeding
Patient related = inadvertently not taken or change of dose



Baseline Demographic and Lesion CharacteristicsBaseline Demographic and Lesion Characteristics
Never InterruptedNever Interrupted vsvs All InterruptionsAll InterruptionsNever Interrupted Never Interrupted vsvs All InterruptionsAll Interruptions

Baseline Baseline Characteristics (%)Characteristics (%)
Never InterruptedNever Interrupted
N = 3827 N = 3827 PatientsPatients

All InterruptionsAll Interruptions
N = 1069 N = 1069 PatientsPatients PP--valuevalue

Age (years)Age (years) MeanMean±± SD (N)SD (N) 63 463 4±± 10 810 8 65 765 7±± 11 411 4 <0 001<0 001Age (years)  Age (years)  Mean Mean ±± SD (N)SD (N) 63.4 63.4 ±± 10.810.8 65.7 65.7 ±± 11.411.4 <0.001<0.001

History of SmokingHistory of Smoking 59.159.1 57.557.5 0.3800.380

Prior Percutaneous Coronary Prior Percutaneous Coronary 30.730.7 32.232.2 0.3700.370
RevascularizationRevascularization

Diabetes MellitusDiabetes Mellitus 29.629.6 31.9 31.9 0.1630.163

Insulin DependentInsulin Dependent 8.58.5 10.310.3 0.0790.079pp

Prior MIPrior MI 25.625.6 26.426.4 0.6050.605

ACSACS 42.442.4 40.340.3 0.2340.234

STEMISTEMI 8.58.5 7.17.1 0.1480.148

NSTEMINSTEMI 7.87.8 8.28.2 0.6070.607

Unstable AnginaUnstable Angina 26.126.1 25.025.0 0.5020.502Unstable AnginaUnstable Angina 26.126.1 25.025.0 0.5020.502

Lesion Class ACC/AHA   B2/CLesion Class ACC/AHA   B2/C 65.965.9 69.269.2 0.0250.025

PrePre--procedure RVD (mm) Mean procedure RVD (mm) Mean ±± SD (N)SD (N) 2.79 2.79 ±± 0.510.51 2.75 2.75 ±± 0.530.53 0.0100.010

Lesion Length (mm) Lesion Length (mm) Mean Mean ±± SD (N)SD (N) 15.93 15.93 ±± 9.669.66 15.04 15.04 ±± 8.858.85 0.0020.002



Pooled RESOLUTE: Pooled RESOLUTE: 3 Months3 Months
All InterruptionsAll InterruptionsAll InterruptionsAll Interruptions

Timing of First DAPT Interruption and ST Through 1 Year
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Never Interrupted Interrupted 0-3 Mo Interrupted 3-12 Mo

# of pts at risk # of pts at risk 
at baselineat baseline 3827 3827 258 258 811811at baseline at baseline 

# of events# of events 3232 77 00

# of days to # of days to 
interruption (median) interruption (median) NANA 1515 275275

95% CI 95% CI (0.57, 1.18)(0.57, 1.18) (1.10, 5.51)(1.10, 5.51) (0.00, 0.37)(0.00, 0.37)



Baseline Demographic andBaseline Demographic and
Lesion CharacteristicsLesion CharacteristicsLesion CharacteristicsLesion Characteristics

Temporary Interruptions and Interruptions >14 Days

Baseline Baseline Characteristics (%)Characteristics (%)
Temporary InterruptionsTemporary Interruptions

N = 374 PatientsN = 374 Patients
Interruptions >14 Interruptions >14 DaysDays

N = 874 PatientsN = 874 Patients

Age (years) MeanAge (years) Mean±± SD (N)SD (N) 65.965.9±± 11.311.3 65.765.7±± 11.311.3Age (years) Mean Age (years) Mean SD (N)SD (N) 65.9 65.9 11.311.3 65.7 65.7 11.311.3

History of SmokingHistory of Smoking 61.261.2 56.656.6

Prior Percutaneous Coronary Prior Percutaneous Coronary 
RevascularizationRevascularization

35.035.0 31.831.8
RevascularizationRevascularization

Diabetes MellitusDiabetes Mellitus 34.534.5 31.531.5

Insulin DependentInsulin Dependent 10.210.2 10.410.4

Prior MIPrior MI 24.824.8 27.627.6

ACSACS 37.737.7 40.440.4

STEMISTEMI 4 54 5 7 47 4STEMISTEMI 4.54.5 7.47.4

NSTEMINSTEMI 5.35.3 8.98.9

Unstable AnginaUnstable Angina 27.827.8 24.024.0

Lesion Class ACC/AHALesion Class ACC/AHA

B2/CB2/C 71.671.6 67.967.9

PrePre--procedure RVD (mmprocedure RVD (mm) Mean) Mean±± SD (N)SD (N) 2.662.66±± 0.530.53 2.772.77±± 0.530.53PrePre procedure RVD (mmprocedure RVD (mm) Mean ) Mean SD (N)SD (N) 2.66 2.66 0.530.53 2.77 2.77 0.530.53

Lesion Length (mmLesion Length (mm) Mean ) Mean ±± SD (N)SD (N) 14.80 14.80 ±± 8.418.41 14.91 14.91 ±± 8.788.78



Pooled RESOLUTE: Pooled RESOLUTE: 3 Months3 Months
>14 Days Of Interruption Or Discontinuation Only>14 Days Of Interruption Or Discontinuation Only
Interruption duration >14 days, chosen to define compliance in the Dual Antiplatelet Therapy (DAPT) Study. 

>14 Days Of Interruption Or Discontinuation Only>14 Days Of Interruption Or Discontinuation Only

Timing of First DAPT Interruption (>14 Days) and ST Through 1 Year
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# of pts at risk # of pts at risk 
at baselineat baseline 40224022 195 195 679679

0%
Never Interrupted Interrupted 0-3 Mo Interrupted 3-12 Mo

at baseline at baseline 

# of events# of events 3333 66 00

# of days to # of days to 
interruption (median) interruption (median) NANA 1515 296296

95% CI 95% CI (0.57, 1.15)(0.57, 1.15) (1.14, 6.58)(1.14, 6.58) (0.00, 0.44)(0.00, 0.44)



Baseline Demographic andBaseline Demographic and
Lesion CharacteristicsLesion CharacteristicsLesion CharacteristicsLesion Characteristics

Interrupted 0-1 Month vs Interrupted 1-12 Months

Baseline Baseline Characteristics (%)Characteristics (%)
Interrupted 0Interrupted 0--1 Month1 Month

N = 166 N = 166 PatientsPatients

Interrupted Interrupted 
11--12 12 MonthsMonths

N = 903 N = 903 PatientsPatients PP--valuevalue
Age (years)Age (years) MeanMean±± SD (N)SD (N) 66 666 6±± 12 012 0 65 565 5±± 11 311 3 0 2360 236Age (years) Age (years) Mean Mean ±± SD (N)SD (N) 66.6 66.6 ±± 12.012.0 65.5 65.5 ±± 11.311.3 0.2360.236
History of SmokingHistory of Smoking 53.053.0 58.458.4 0.2010.201
Prior Percutaneous Coronary Prior Percutaneous Coronary 
RevascularizationRevascularization

27.127.1 33.133.1 0.1480.148

Diabetes MellitusDiabetes Mellitus 32.532.5 31.831.8 0.8570.857
Insulin DependentInsulin Dependent 10.810.8 10.210.2 0.7820.782

Prior MIPrior MI 22.722.7 27.127.1 0.2880.288
ACSACS 42.242.2 40.040.0 0.6060.606

STEMISTEMI 8.48.4 6.96.9 0.5100.510
NSTEMINSTEMI 7.87.8 8.38.3 1.0001.000
Unstable AnginaUnstable Angina 25.925.9 24.824.8 0.7700.770

Lesion Class ACC/AHALesion Class ACC/AHA
B2/CB2/C 72.772.7 68.568.5 0.254        0.254        

PrePre--procedure RVD (mm) procedure RVD (mm) Mean Mean ±± SD (N)SD (N) 2.70 2.70 ±± 0.560.56 2.76 2.76 ±± 0.530.53 0.1490.149
Lesion Length (mm) Mean Lesion Length (mm) Mean ±± SD (N)SD (N) 14.77 14.77 ±± 8.338.33 15.09 15.09 ±± 8.958.95 0.6450.645



Pooled RESOLUTE: Pooled RESOLUTE: 1 Month1 Month
All InterruptionsAll InterruptionsAll InterruptionsAll Interruptions

Timing of First DAPT Interruption and ST Through 1 Year
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# of pts at risk # of pts at risk 
at baselineat baseline 38273827 166 166 903903at baseline at baseline 

# of events# of events 3232 66 11

# of days to # of days to 
interruption (median) interruption (median) NANA 33 249249

95% CI 95% CI (0.57, 1.18)(0.57, 1.18) (1.34, 7.70)(1.34, 7.70) (0.00, 0.62)(0.00, 0.62)



Pooled RESOLUTE: Pooled RESOLUTE: 1 Month1 Month
>14 Days of Interruption or Discontinuation Only>14 Days of Interruption or Discontinuation Only
Interruption duration >14 days, chosen to define compliance in the Dual Antiplatelet Therapy (DAPT) Study. 

>14 Days of Interruption or Discontinuation Only>14 Days of Interruption or Discontinuation Only

4 92%

Timing of First DAPT Interruption (>14 Days) and ST Through 1 Year

P = 0.001 P ≤ 0.001
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0%
Never Interrupted Interrupted 0-1 Mo Interrupted 1-12 Mo

# of pts at risk # of pts at risk 
at baselineat baseline 40224022 122 122 752752at baseline at baseline 

# of events# of events 3333 66 00

# of days to # of days to 
interruption (median) interruption (median) NANA 33 266266

95% CI 95% CI (0.57, 1.15)(0.57, 1.15) (1.83, 10.40)(1.83, 10.40) (0.00, 1.12)(0.00, 1.12)



Pooled RESOLUTE: Pooled RESOLUTE: 1 Month 1 Month 
1ST Interruption Was Permanent Discontinuation1ST Interruption Was Permanent Discontinuation1ST Interruption Was Permanent Discontinuation1ST Interruption Was Permanent Discontinuation

Timing of DAPT Permanent Discontinuation and ST Through 1 Year
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Discontinued*
Discontinued 0-1 Mo Discontinued 1-12 Mo

# of pts at risk # of pts at risk 
at baselineat baseline 42014201 6969 626626at baseline at baseline 

# of events# of events 3535 44 00

# of days to # of days to 
interruption (median) interruption (median) NANA 11 295295

*Including patients with no DAPT interruption except for ST while on DAPT through 12 months.

95% CI 95% CI (0.58, 1.16)(0.58, 1.16) (1.60, 14.18)(1.60, 14.18) (0.00, 0.48)(0.00, 0.48)



RESOLUTE PooledRESOLUTE Pooled
Risk of Cardiac Death/Target Vessel MIRisk of Cardiac Death/Target Vessel MI

Categorized by Timing of Interruption

Risk of Cardiac Death/Target Vessel MIRisk of Cardiac Death/Target Vessel MI
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Through 1 Year

0-1 Mo 1-12 Mo 0-3 Mo 3-12 Mo

n = 3881 
n = 159 n = 856 n = 243 n = 772 

Risk of CD/TVMI during the first year after with and without DAPT interruption.



DAPT Language in Updated CE DAPT Language in Updated CE 
Mark IFUMark IFU
• Significant Statement of Finding

Mark IFUMark IFU
Significant Statement of Finding

One year data from the RESOLUTE Clinical Program 
indicates low stent thrombosis rates for those that 
interrupted or discontinued DAPT any time after 
one month. While physicians should adhere to 

current ESC or ACC/AHA/SCAI Guidelines for PCI, 
patients who interrupt or discontinue DAPT 
medication one month or more after stentmedication one month or more after stent 

implantation are considered at low risk and showed 
no increased risk for stent thrombosis.



Strengths and LimitationsStrengths and Limitations

Strengths:Strengths:
•• All data were collected from regulatory trialsAll data were collected from regulatory trials

with 100% monitoring (except for RESOLUTE with 100% monitoring (except for RESOLUTE 
International with 25% randomly assigned International with 25% randomly assigned 

it i ) d hi h tit i ) d hi h t f f llf f llmonitoring) and high rates monitoring) and high rates of followof follow--up.up.

Limitations:Limitations:Limitations:Limitations:
•• This is a postThis is a post--hoc analysis of pooled datasets,hoc analysis of pooled datasets,

the generalized application of these results to the generalized application of these results to g ppg pp
the entire population demands careful attention the entire population demands careful attention 
given that a larger sample size might be required given that a larger sample size might be required g g p g qg g p g q
to  provide a definite answer regarding low to  provide a definite answer regarding low 
frequency events such as ST. frequency events such as ST. 



Medtronic Notification on Dual Medtronic Notification on Dual 
Antiplatelet TherapyAntiplatelet TherapyAntiplatelet TherapyAntiplatelet Therapy

•• Medtronic fully supports the clinical guidelines Medtronic fully supports the clinical guidelines 
and understands that the physician is theand understands that the physician is theand understands that the physician is the and understands that the physician is the 
ultimate DAPT decisionultimate DAPT decision--maker.  maker.  

•• Medtronic recommends that you follow the Medtronic recommends that you follow the yy
recommendations for the Resolute DES as set recommendations for the Resolute DES as set 
forth in the IFU.forth in the IFU.



RESOLUTE P l d* St t Th b i R t t Th Y
ResoluteTM DES Showed Low 1.1% ST Rate in More Than 5000 Patients
RESOLUTE Pooled* Stent Thrombosis Rate to Three Years 
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No. at risk 5130 5122 4946 4784

% CI 0.12 0.78 0.95 1.07

TM

Manoharan, G. Pooled analysis of clinical events from prospective trials of the Resolute zotarolimus-eluting stent: three year outcomes of 5130 patients.  ACC. 2013. 
Post-hoc RESOLUTE Pooled analysis was not powered for the analysis shown. 
Outcomes remain consistent when adjusted for duration of DAPT and other variables. 
*RESOLUTE FIM, RESOLUTE All-Comers, RESOLUTE International, RESOLUTE US, RESOLUTE Japan



No Increased Risk of ST in ResoluteTM DES Patients 
I t ti DAPT B d O M thInterrupting DAPT Beyond One Month
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32 6 1§

NA 3 249

Patients at risk 

No. of Events

Median days to 
interruption

903 752 626

1§ 0 0

249 266 295
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14-day cutoff selected because studies have shown that it takes up to 14 days for the platelet 
function to recover after DAPT withdrawal‡.

NA 3 249interruption  249 266 295

TM*  p < 0.05 for comparison to Never Interrupted group. Post-hoc RESOLUTE Pooled DAPT analysis was not powered for the analysis shown.
† Including patients with no DAPT interruption except for ST while on DAPT through 12 months
§ Patient with a history of thrombosis was on DAPT at the time of ST event but had interrupted DAPT for 2 consecutive days prior to the event
‡  Anaesthesia, 2003, 58, pages 28–35
ESC guidelines recommend a DAPT duration of  6–12 months after DES implantation in all patients and 1 year after ACS, irrespective of the type of implanted stent.
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• The Stone analysis, based on the SPIRIT

XIENCE V DAPT Analysis, Stone TCT 2011
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P < 0.0001 P = 0.04 P = 0.13 P = 0.34 P = 0.33
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randomized trials and subsequent post-market 
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• 70% of patients in this analysis come from 
post-market registries with little or no 
monitoring – could result in under-reporting
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 ©monitoring could result in under reporting 
of ST events

Never interrupted
through 2-year 

study period

Interrupted
on or before

1 month

Interrupted
between
1 and 3
months

Interrupted
between
3 and 6
months

Interrupted
between
6 and 12
months

Interrupted
between
1 and 2
years

Median # days 0
(0 0)

374
(8 731)

482.5
(19 668)

518
(59 566)

379
(365 481)

287
(103 5 351)
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Median # days
to ST (IQR)

(0, 0) (8, 731) (19, 668) (59, 566) (365, 481) (103.5, 351)

13
(2, 165)

12
(5, 105)

132
(40, 331)

231
(52, 433)

292
(75, 550)

361.5
(37, 568)

Patients who received a Xience V DES were at a significant increased risksignificant increased risk for
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stent thrombosisstent thrombosis if they interrupt DAPT between 1‐3 months 

TM

Rates are KM estimates. Note: DAPT may have been interrupted before or after an ST event.


