
IsalaIsala kliniekenklinieken

Harry Suryapranata MD, PhDHarry Suryapranata Harry Suryapranata MD, MD, PhDPhD

ISALA Klinieken
Zwolle – The Netherlands

Cardiovascular Center 
Hospital Cinere - Jakarta

Primary PCI for STEMI in DES Era & Beyond
Rationale & Initial Results of HEALING-AMI

Primary PCI for STEMI in DES Era & Beyond
Rationale & Initial Results of HEALING-AMI



IsalaIsala kliniekenklinieken

ReperfusionReperfusion TherapyTherapy forfor STEMISTEMI

AMI AMI MortalityMortality in in NetherlandsNetherlands
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Are time-delays to Primary PCI really NOT that important?
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Time-to-Reperfusion and Mortality

Boersma et al. EHJ 2006
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TimeTime--delay is related to mortality, not only for delay is related to mortality, not only for LysisLysis but also for PCI (highbut also for PCI (high--risk)risk)
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PCI PCI forfor allall STEMISTEMI’’ss oror onlyonly forfor ““High RiskHigh Risk”” PatientsPatients??
Zwolle Zwolle RandomizedRandomized Trial Trial (1993(1993--1995)1995)

ZijlstraZijlstra et al. JACC 1997et al. JACC 1997

HighHigh--RiskRisk LowLow--RiskRisk
PCIPCI PCIPCI SKSK

F/UF/U @@ 11--yryr (n=145)(n=145) (n=45)(n=45) (n=50)(n=50)

MortalityMortality (%)(%) 1111 22 22
StrokeStroke (%)(%) 00 22 44
ReRe--MIMI (%)(%) 33 33 1616**
(Re)(Re)--PCIPCI (%)(%) 1414 2020 6161**
CABGCABG (%)(%) 1616 1313 1313
LVEFLVEF (%)(%) 4646 5151 4848

* * p < 0.01p < 0.01 HenriquesHenriques et.al. et.al. HeartHeart 20062006
P=0.7045

LowLow--RiskRisk

P=0.0023

PrimaryPrimary PCIPCI

StreptokinaseStreptokinase

HighHigh--RiskRisk

PCI has never been shown to reduce mortality, except in subsets PCI has never been shown to reduce mortality, except in subsets of pts with AMIof pts with AMI
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Suryapranata et al. Suryapranata et al. CirculationCirculation 19981998

OneOne--year Clinical Outcomeyear Clinical Outcome (%)(%) EventEvent--free Survivalfree Survival (%)(%)

PrimaryPrimary StentingStenting vsvs Balloon Balloon AngioplastyAngioplasty forfor STEMISTEMI
ZwolleZwolle--5 5 RandomizedRandomized Trial (1995Trial (1995--1997)1997)
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Involving highly selected patients after the initial angiography   
Excluding many patients considered ‘non-suitable’ for stenting
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Routine Routine StentStent vsvs Balloon in a consecutive series of unselected ptsBalloon in a consecutive series of unselected pts
ZwolleZwolle--6 6 ““RealReal WorldWorld”” RandomizedRandomized TrialTrial

StentStent BalloonBalloon
PostPost--PCI PCI ResultsResults (n=849)(n=849) (n=834)(n=834)

TIMITIMI--3 Post3 Post (%)(%) 8888 8888
MBG IIMBG II--IIIIII (%)(%) 8181 8080
Distal Distal emboliemboli (%)(%) 1414 1818
ComplCompl STST--resres (%)(%) 5656 5454
LVEFLVEF (%)(%) 4444 4545
LDH Q48hLDH Q48h (U/L)(U/L) 12271227 12861286
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OneOne--year Clinical Outcomeyear Clinical Outcome
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Suryapranata et al. Heart 2005Suryapranata et al. Heart 2005

• StentStent doesndoesn’’t improve t improve epiepi--/myo/myo--cardialcardial reperfusion, unlike to reduce mortalityreperfusion, unlike to reduce mortality
• StentStent has never been shown to reduce mortality, as compared to balloohas never been shown to reduce mortality, as compared to balloonn
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STUDY
STENTING

n/N (%)
BALLOON

n/N (%) OR (fixed) 95% CI Weight % OR 95% CI

CADILLAC 28/524 (5.3%) 16/528 (3.0%) 9.23 1.81 [0.97, 3.38]      0.061

CADILLAC 17/512 (3.3%) 28/518 (5.4%) 16.47 0.60 [0.32, 1.11]      1.0
FRESCO 1/75 (1.3%) 4/75 (5.3%) 2.42 0.24 [0.03, 2.20]      0.36
Jacksch et al       5/231 (2.2%) 7/231 (3.0%) 4.19 0.71 [0.22, 2.26]      0.56
PAMI 26/452 (5.8%) 14/448 (3.1%) 8.11 1.89 [0.97, 3.67]      0.056
PASTA 3/67 (4.5%) 6/69 (8.7%) 3.46 0.49 [0.12, 2.05]      0.49
PSAAMI 4/44 (9.1%) 8/44 (18.2%) 4.45 0.45 [0.12, 1.62]      0.35
STENTIM-2           3/101 (3.0%) 2/110 (1.8%) 1.14 1.65 [0.27, 10.1] 0.58

STOPAMI-3           25/305 (8.2%) 28/306 (9.2%) 15.71 0.89 [0.50, 1.56]      0.67
STOPAMI-4           7/90 (7.8%) 11/91 (12.1%) 6.21 0.61 [0.23, 1.66]      0.33

ZWOLLE-5            3/112 (2.7%) 4/115 (3.5%) 2.35 0.76 [0.17, 3.49]      1.0
ZWOLLE-6            47/785 (6.0%) 45/763 (5.9%) 26.26 1.02 [0.67, 1.55]      0.94

TOTAL (95% CI) 169/3298 (5.1%) 173/3298 (5.2%) 100.00 0.97 [0.78, 1.21] 0.81

STENT BETTERSTENT BETTER BALLOON BETTERBALLOON BETTER

ABCIXIMAB 60/919 (6.5%) 55/925 (5.9%) 31.25 1.10 [0.76, 1.61]      0.6
CONTROL 109/2379 (4.6%) 118/2373 (5.0%)

0.1 0.2 0.5 1 2 5 10

68.75 0.92 [0.70, 1.20]      0.5

P value

WITHOUT ABCIXIMAB  WITHOUT ABCIXIMAB  

WITHWITH ABCIXIMAB  ABCIXIMAB  

De Luca, Suryapranata et al. JACC 2006De Luca, Suryapranata et al. JACC 2006

12-month MORTALITY
MetaMeta--AnalysisAnalysis:: StentingStenting vsvs Balloon Balloon forfor STEMISTEMI (13 (13 RCTRCT’’ss; n=6921); n=6921)
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Underlying Risk Profile

Log (OR) for 12-month Mortality
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The higher the risk profile, the greater the benefits from The higher the risk profile, the greater the benefits from StentingStenting
De Luca, Suryapranata et al. JACC 2006De Luca, Suryapranata et al. JACC 2006
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StudyStudy

DiDi LorenzoLorenzo
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%% %%
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1515
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DESDES BMSBMS
%% %%

2.52.5
2.12.1
9.79.7
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55
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5.45.4

1.91.9
88

2.22.2

3.73.7 4.84.8

6.66.6
5.45.4
9.19.1
2.22.2

OROR (95% CI)(95% CI)

0.10.1 0.20.2 0.50.5 22 55 101011

FavorsFavors DESDES FavorsFavors BMSBMS

TVR TVR @@ 66--12 12 MonthsMonths MortalityMortality @@ 66--12 12 MonthsMonths

MetaMeta--AnalysisAnalysis:: DES DES vsvs BMS BMS forfor STEMISTEMI (n=2360)(n=2360)

No No differencedifference in in StentStent ThrombosisThrombosis (1.2 (1.2 vsvs 1.91.9%%)) oror rere--MIMI (2.3 (2.3 vsvs 2.72.7%%))



IsalaIsala kliniekenkliniekenNo No differencedifference in in MortalityMortality oror rere--MI MI @@ 11--year F/Uyear F/U

RandomizedRandomized Trials:Trials: DES DES vsvs BMS BMS forfor STEMISTEMI @@ 11--year F/Uyear F/U

Laarman et al. NEJM 2006Laarman et al. NEJM 2006SpauldingSpaulding et al. NEJM 2006et al. NEJM 2006

TYPHOONTYPHOON
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Pittl et al. WCC 2006

DES DES vsvs BMS BMS forfor STEMI STEMI @@ 66--month F/Umonth F/U

The The safetysafety && efficacyefficacy of DES of DES forfor STEMI STEMI remainremain toto bebe establishedestablished

Kernis SJ et al. Am J Cardiol 2005
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Survival (%)
P=0.0427P=0.0427
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TAXUSTAXUS CYPHERCYPHER
BaselineBaseline (n=134)(n=134) (n=135)(n=135)

AgeAge ((meanmean, , yryr)) 6060 6161
Male Male (%)(%) 7272 7070
PrevPrev MIMI (%)(%) 77 55
PCI/CABGPCI/CABG (%)(%) 99 66

TAXUSTAXUS CYPHERCYPHER
Risk FactorsRisk Factors (n=134)(n=134) (n=135)(n=135)

DiabetesDiabetes (%)(%) 1212 1111
HypertensionHypertension (%)(%) 3232 2828
HypercholHyperchol (%)(%) 5353 5959
SmokingSmoking (%)(%) 3636 3535

Interim results as of August 31, 2006 (n=269)

TheThe CEZARCEZAR TrialTrial
Cypher vs Taxus drug-Eluting stent: A Zwolle AMI Randomized trial

Interim Interim AnalysisAnalysis
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InitialInitial ResultsResults

DES for AMI seems to be feasible and even more effective in reducing TVR 
Safety issue of DES on SAT, particularly in AMI’s, remain to be established

TAXUSTAXUS CYPHERCYPHER
QCAQCA--PostPost (n=115)(n=115) (n=114)(n=114)

RDRD (mm)(mm) 2.692.69 2.632.63
LengthLength (mm)(mm) 1616 1717
MLDMLD (mm)(mm) 2.622.62 2.592.59
DSDS (%)(%) 4.74.7 4.54.5

F/U F/U @@ 30d30d TAXUSTAXUS CYPHERCYPHER
MACEMACE (n=134)(n=134) (n=135)(n=135)

DeathDeath 22 33
ReRe--MIMI 44 33
CABGCABG 11 00
SAT/TLRSAT/TLR 44 554%

TheThe CEZARCEZAR TrialTrial
Cypher vs Taxus drug-Eluting stent: A Zwolle AMI Randomized trial
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PredictorsPredictors of Late of Late StentStent ThrombosisThrombosis
AfterAfter SuccessfulSuccessful DES DES ImplantationImplantation

Chu: AJC 2006

PredictorsPredictors of Lateof Late HazardHazard PP
StentStent ThrombosisThrombosis RatioRatio 9595%% C.IC.I valuevalue
Premature Premature antiplateletantiplatelet
discontinuationdiscontinuation 89.7889.78 29.929.9--269269 < < .001.001
RenalRenal failurefailure 6.496.49 2.602.60--16.216.2 < < .001.001
BifurcationBifurcation lesionlesion 6.426.42 2.932.93--14.114.1 < < .001.001
DiabetesDiabetes 3.713.71 1.741.74--7.897.89 .001.001
EF per 10EF per 10%% decreasedecrease 1.091.09 1.051.05--1.131.13 < < .001.001

IakovouIakovou et al. JAMA 2005et al. JAMA 2005
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DrugDrug--ElutingEluting StentStent vsvs Bare Bare MetalMetal StentStent
Late Late ThromboticThrombotic EventsEvents @@ 11--yr yr afterafter ClopidogrelClopidogrel DiscontinuationDiscontinuation

PfistererPfisterer et al. JACC 2006et al. JACC 2006 Spertus et al. Circulation 2006
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1.1. VirmaniVirmani R R et al.et al. Circulation 2004: Localized hypersensitivity and late coronary Circulation 2004: Localized hypersensitivity and late coronary thrombosis thrombosis 
secondary to a secondary to a sirolimussirolimus eluting stent, should we be cautiouseluting stent, should we be cautious

2.2. McFadden E McFadden E et al.et al. Lancet 2004: Late thrombosis in drug eluting coronary stents afLancet 2004: Late thrombosis in drug eluting coronary stents after ter 
discontinuation of antiplatelet therapydiscontinuation of antiplatelet therapy

3.3. IakovouIakovou I I et al.et al. JAMA 2005: Incidence, predictors, and outcome of thrombosis aftJAMA 2005: Incidence, predictors, and outcome of thrombosis after successful er successful 
implantation of drug eluting implantation of drug eluting stentsstents

4.4. BiondiBiondi--ZoccaiZoccai GG GG et al.et al. Am J Am J CardiolCardiol 2005: Validation of predictors of 2005: Validation of predictors of intraproceduralintraprocedural stent stent 
thrombosis in the drug eluting stent erathrombosis in the drug eluting stent era

5.5. OngOng AT AT et al.et al. JACC 2005: Late angiographic stent thrombosis (LAST) with drug JACC 2005: Late angiographic stent thrombosis (LAST) with drug eluting eluting stentsstents

6.6. NilsenNilsen DW DW et al.et al. Intern J Intern J CardiolCardiol 2005: Late complications following the deployment of DES2005: Late complications following the deployment of DES

7.7. Waters RE Waters RE et al.et al. CathetCathet CardiovasCardiovas InterventIntervent 2005: Late thrombosis following treatment of in2005: Late thrombosis following treatment of in--
stent stent restenosisrestenosis with drug eluting stents after discontinuation of antiplatelet with drug eluting stents after discontinuation of antiplatelet therapytherapy

8.8. DerghazarianDerghazarian S, Eisenberg MJ. Am Heart Hosp J 2005: Late thrombosis associatS, Eisenberg MJ. Am Heart Hosp J 2005: Late thrombosis associated with DESed with DES

9.9. OngOng AT, AT, SerruysSerruys PW. Texas Heart Institute Journal 2005: Drug eluting PW. Texas Heart Institute Journal 2005: Drug eluting stentsstents

Scientific papers on Late Thrombosis after DES
…. and the list is growing rapidly

Scientific papers on Late Thrombosis Scientific papers on Late Thrombosis afterafter DESDES
……. and the list is growing rapidly. and the list is growing rapidly

DES issue on Late Thrombosis: Due to Impaired Re-endothelialization?
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GENOUS GENOUS Endothelial Progenitor CellsEndothelial Progenitor Cells Capture TechnologyCapture Technology

BMS:BMS: Typical neo-intimal response to stent injury

GenousGenous:: Complete healing with mature neo-intima

BrachytherapyBrachytherapy

DrugDrug--Eluting StentEluting Stent

VirmaniVirmani et. al. et. al. HerzHerz 20022002M. M. KutrykKutryk, MD, PhD, St Michael, MD, PhD, St Michael’’s Hospital, Toronto, Canadas Hospital, Toronto, Canada

EEPPCsCs are bone marrow derived, present in the circulating blood, are bone marrow derived, present in the circulating blood, 
(First described by (First described by AsaharaAsahara in 1996)in 1996)
They have the ability to differentiate into mature endothelial cThey have the ability to differentiate into mature endothelial cells, ells, 
which may which may accelerate Healing process, protect against thrombus, accelerate Healing process, protect against thrombus, 
and minimize and minimize restenosisrestenosis, with safety profile over current , with safety profile over current DESDES
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Late Loss Index, Late Loss Index, CirculatingCirculating EPC, and Statin EPC, and Statin TherapyTherapy
InitialInitial ResultsResults fromfrom HEALING II HEALING II StudyStudy

The The higherhigher the the circulatingcirculating EPC EPC levelslevels, the , the lowerlower the Late Loss Indexthe Late Loss Index

R = 0.727R = 0.727

PW Serruys & HH Duckers, TCT 2005

Late Loss Index and 
Circulating EPC

LowLow
EPCEPC

NormalNormal
EPCEPC

No Statin No Statin 
TxTx

No No 
StatinStatin

StatinStatin

ClinicalClinical F/UF/U
HealingHealing--IIII @@ 9 9 monthsmonths

LowLow NormalNormal
EPCsEPCs (n=24)(n=24) (n=25)(n=25)

DeathDeath (%)(%) 00 00
MI MI (%)(%) 00 00
SATSAT (%)(%) 00 00
TLRTLR (%)(%) 88 00
ISRISR (%)(%) 1717 00
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TheThe HEALINGHEALING--IIII TrialTrial
Serial QCA Analysis at 6 & 18 months F/U

66--monthmonth 1818--monthmonth
QCAQCA--F/UF/U (n=30)(n=30) (n=30)(n=30)

RDRD (mm)(mm) 2.492.49 2.582.58
MLDMLD (mm)(mm) 1.691.69 1.811.81
DSDS (%)(%) 31.531.5 29.229.2
Late LossLate Loss (mm)(mm) 0.710.71 0.580.58

0,00

0,10

0,20

0,30

0,40

0,50
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6 months 18 months

0.51
0.42

In-Stent Late Loss Index

6-M 18-MDuckers, euroPCR 2006
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•• A prospective singleA prospective single--center pilot study on the safety and center pilot study on the safety and 
feasibiltyfeasibilty of of GenousGenous BioBio--engineered engineered RR--stentstent in 50 in 50 AMIAMI’’ss

•• Clinical F/U at 30Clinical F/U at 30--d, 6 and 12 months; F/U d, 6 and 12 months; F/U angioangio at 6 Mat 6 M
•• Blood samples for Blood samples for EPCsEPCs at baseline, 30at baseline, 30--d and 6d and 6--monthsmonths
•• A loading dose of A loading dose of atorvastatinatorvastatin (80mg)(80mg), aspirin , aspirin (300mg)(300mg) &&

clopidogrelclopidogrel (300mg),(300mg), followed by followed by clopidogrelclopidogrel (75mg)(75mg) for for 
3030--d, d, atorvastatineatorvastatine (80mg)(80mg) and aspirin and aspirin (100mg)(100mg) for for >> 66--MM

•• Primary endpoint: SAT at 30 days F/UPrimary endpoint: SAT at 30 days F/U
Secondary endpoints: MACE Secondary endpoints: MACE @@ 30d, 630d, 6--1212MM; ; ISRISR @@ 66MM

ZwolleZwolle HEALINGHEALING--AMIAMI StudyStudy
A Safety Evaluation of A Safety Evaluation of GenousGenous BioBio--engineered Rengineered R--StentStent for AMIfor AMI

P.I: H. SuryapranataP.I: H. Suryapranata CRO & CRO & CoreLabCoreLab: Cardiovascular Research Foundation: Cardiovascular Research Foundation
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EPC EPC CaptureCapture

M. Kutryk, Toronto

Bare Bare MetalMetal StentStent

Rapid and complete stent re-endothelialization 48hrs after Genous stent

ZwolleZwolle HEALINGHEALING--AMIAMI StudyStudy

RATIONALERATIONALE
•• Although DES seems to be safe Although DES seems to be safe && feasible,feasible, StentStent ThrombosisThrombosis

remains high despite prolongedremains high despite prolonged dual dual antiplateletantiplatelet therapytherapy
•• Rapid reRapid re--endothelializationendothelialization, , by capturing Ptby capturing Pt’’s own s own EPCsEPCs,,

may reduce inflammation, may reduce inflammation, STST && ISR, despite 30d ISR, despite 30d clopidogrelclopidogrel
•• The The higherhigher the the circulatingcirculating EPCsEPCs, the , the lowerlower the late lossthe late loss
•• High EPC levels in High EPC levels in AMI AMI setting setting && in patients onin patients on StatinStatin
•• Serial Serial QCAQCA (6(6--18M)18M) revealed 20revealed 20%% reduction in Late Lossreduction in Late Loss
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ZwolleZwolle HEALINGHEALING--AMIAMI StudyStudy
A pilot trial on safety A pilot trial on safety && feasibility of feasibility of GenousGenous RR--StentStent for AMI for AMI 
PrePre--treated with treated with statinstatin, aspirin, , aspirin, andand clopidogrelclopidogrel (for only 30(for only 30--d)d)

Risk FactorsRisk Factors
DiabetesDiabetes 77 1414%%
HypertensionHypertension 1717 3434%%
HypercholHyperchol 1313 2626%%
SmokingSmoking 2929 5858%%
FamFam. . HistoryHistory 2525 5050%%

BaselineBaseline
AgeAge ((yrsyrs)) 5757 ((3535--81)81)
MaleMale 3737 7474%%
LADLAD 1818 3636%%
RCARCA 1818 3636%%
CXCX 1414 2828%%

As of March 31, 2007 (n=50)

InitialInitial ResultsResults
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ZwolleZwolle HEALINGHEALING--AMIAMI StudyStudy
A pilot trial on safety A pilot trial on safety && feasibility of feasibility of GenousGenous RR--StentStent for AMI for AMI 
PrePre--treated with treated with statinstatin, aspirin, , aspirin, andand clopidogrelclopidogrel (for only 30(for only 30--d)d)

Initial results as of March 31, 2007 (n=50)

ClinicalClinical OutcomeOutcome @@ 3030--daysdays

•• CardiacCardiac deathdeath 11
•• RecurrentRecurrent MIMI 11**

•• StentStent ThrombosisThrombosis 11**

•• ReRe--PCIPCI 11**

•• CABGCABG 33**

•• MACEMACE 44
** Same patient due to edge dissectionsSame patient due to edge dissections



IsalaIsala kliniekenklinieken

•• Routine Routine stentingstenting in in unselectedunselected STEMISTEMI pts does not seem pts does not seem 
to improve clinical outcome, when compared to balloonto improve clinical outcome, when compared to balloon

•• StentingStenting has never been shown to reduce mortality rate, has never been shown to reduce mortality rate, 
but it is only associated with a reduction in TVR/TLRbut it is only associated with a reduction in TVR/TLR

•• Although DES for AMI seems to be feasible Although DES for AMI seems to be feasible && effective effective 
in reducing TVR, safety issue remains to be establishedin reducing TVR, safety issue remains to be established

•• The potential role of The potential role of GenousGenous stentstent for for STEMISTEMI, to further , to further 
reduce SAT and ISR, is currently being investigatedreduce SAT and ISR, is currently being investigated

CONCLUSIONCONCLUSION

PrimaryPrimary StentingStenting forfor STEMISTEMI
ClinicalClinical ImplicationsImplications in DES Erain DES Era
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TakeTake home messagehome message

√√ The The EarlyEarly The The BetterBetter
√√ The The HigherHigher The The RiskRisk

TheThe GreaterGreater TheThe BenefitBenefit

EnhancementEnhancement of of EngineEngine Power in Ambulances Power in Ambulances 
is more is more effectiveeffective thanthan anyany PrePre--hospitalhospital TherapyTherapy

AMI AMI InterventionIntervention


