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PredictorsPredictors of of ImpairedImpaired MyocardialMyocardial PerfusionPerfusion
PrePre--proceduralprocedural TIMITIMI--3:3: Independent determinant of survivalIndependent determinant of survival
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De Luca et. al. JACC 2004De Luca et. al. JACC 2004

The The needneed forfor EARLYEARLY TIMITIMI--3 3 flowflow BEFOREBEFORE PCI procedurePCI procedure

ZwolleZwolle MultivariateMultivariate AnalysisAnalysis (n=1527)(n=1527)

PredictorsPredictors Odds RatioOdds Ratio [95% CI][95% CI]

PrePre--TIMI 0/1TIMI 0/1 2.652.65 [1.89[1.89--3.70]3.70]

Anterior MIAnterior MI 2.152.15 [1.64[1.64--2.80]2.80]

TimeTime--delaydelay (min)(min) 1.061.06 [1.03[1.03--1.10]1.10]

KillipKillip class > 1class > 1 1.781.78 [1.15[1.15--2.74]2.74]

Age Age (yrs)(yrs) 1.011.01 [1.00[1.00--1.02]1.02]

De Luca, Suryapranata et al. Am Heart J 2005De Luca, Suryapranata et al. Am Heart J 2005
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•• ClassClass 2A 2A indicationindication
•• RegistriesRegistries: 2b/3a : 2b/3a onlyonly in 25in 25--3030%%
•• No No evidenceevidence in in ptspts prepre--treatedtreated

withwith highhigh--dosedose ClopidogrelClopidogrel
•• Timing of 2b/3a Timing of 2b/3a inhibitorinhibitor??

AbciximabAbciximab Control Control 
(n=12835)(n=12835) (n=14720)(n=14720)nn
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ER? CathLab?Pre-Hospital?

AdjunctiveAdjunctive GPGP--IIbIIb//IIIaIIIa InhibitorInhibitor in AMI in AMI InterventionIntervention

MetaMeta--AnalysisAnalysis fromfrom RCTsRCTs::
AdjuctiveAdjuctive 2b/3a 2b/3a onon 11--yr yr MortalityMortality

AdjuctiveAdjuctive 2b/3a in STEMI2b/3a in STEMI

De Luca, Suryapranata, Stone et al. JAMA 2005De Luca, Suryapranata, Stone et al. JAMA 2005



IsalaIsala kliniekenklinieken

Initial TIMI Initial TIMI andand MBGMBG

TIMITIMI
2/32/3

TIMITIMI
2/32/3

MBGMBG
2/32/3

MBGMBG
2/32/3

HighHigh--RiskRisk LowLow--RiskRisk

0

10

20

30

40

50 Early
Late47

31

40
35

P=0.025

30

19

P=0.04

29
24

P=NS P=NS

%%

00 11 22

Initial TIMI 2/3Initial TIMI 2/3

Early BetterEarly Better

< 62< 62AgeAge (yrs)(yrs)
>> 6262

DiabetesDiabetes

Infarct locationInfarct location

All patientsAll patients

YesYes
NoNo
AnteriorAnterior
NonNon--anterioranterior

PresentationPresentation < 94 min< 94 min
>> 94 min94 min

GenderGender MaleMale
FemaleFemale

SmokingSmoking YesYes
NoNo

PrePre--treatmenttreatment
>> 59 min59 min
< 59 min< 59 min

Randomization Randomization 
sitesite

ReferralReferral
AmbulanceAmbulance
PCI centerPCI center

Late BetterLate Better00 11 22

Initial TIMI 2/3Initial TIMI 2/3

Early BetterEarly Better

< 62< 62AgeAge (yrs)(yrs)
>> 6262

DiabetesDiabetes

Infarct locationInfarct location

All patientsAll patients

YesYes
NoNo
AnteriorAnterior
NonNon--anterioranterior

PresentationPresentation < 94 min< 94 min
>> 94 min94 min

GenderGender MaleMale
FemaleFemale

SmokingSmoking YesYes
NoNo

PrePre--treatmenttreatment
>> 59 min59 min
< 59 min< 59 min

Randomization Randomization 
sitesite

ReferralReferral
AmbulanceAmbulance
PCI centerPCI center

Late BetterLate Better

ONgoing Tirofiban In Myocardial Infarction Evaluation - 1
EarlyEarly ((PrePre--hosphosp)) vsvs LateLate ((CathlabCathlab)) TirofibanTirofiban forfor STEMISTEMI11

van van ‘‘t t HofHof et al. et al. EurEur Heart J 2005Heart J 2005

‘The Early The Better’ - ‘The Higher The Risk The Greater The Benefit’



IsalaIsala kliniekenkliniekenAHA/ACC AHA/ACC TaskTask ForceForce: : CirculationCirculation/JACC August 4, 2004/JACC August 4, 2004

PrimaryPrimary PCI is PCI is preferredpreferred therapytherapy whenwhen performedperformed < 90 min < 90 min 
afterafter 1st contact 1st contact byby experiencedexperienced operators operators withwith DTB < 60 minDTB < 60 min

AHA/ACC AHA/ACC GuidelinesGuidelines -- PrePre--hospitalhospital TriageTriage
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Zwolle Zwolle PrePre--hospitalhospital TriageTriage in Transferring in Transferring patientspatients forfor PCIPCI

Symptom-Ambulance 
91 min

Ambulance-Admission 
49 min

Door-Balloon 
38 min

TotalTotal
178178’’

ZwolleZwolle PHIATPHIAT protocolprotocol (1998 (1998 -- ))
PPrere--HHospitalospital IInfarctnfarct AAngioplastyngioplasty TTriageriage

35 Ambulances + computer35 Ambulances + computer--assisted assisted 
1212--lead lead teletele--ECG, using algorithmECG, using algorithm

Identification of a large AMIIdentification of a large AMI
Ambulance nurse only, no physicianAmbulance nurse only, no physician

Immediate transfer to Immediate transfer to CathlabCathlab
Rather than to nearest Hosp/CCU/ERRather than to nearest Hosp/CCU/ER

PCI Centre Zwolle
Referral Center
Ambulance Transport

ZwolleZwolle

1.400.000

Amsterdam

Distance Range: 2 - 95 km

Ambulance

Cath lab
PCI center

Non-PCI hosp

Ambulance

ER/CCU
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MulticenterMulticenter doubledouble--blindblind placeboplacebo--controlledcontrolled randomizedrandomized
trial trial toto assessassess safetysafety & & efficacyefficacy of a high bolus of a high bolus TirofibanTirofiban
vsvs Placebo Placebo onon the the extentextent of of MyocardialMyocardial ReperfusionReperfusion in in 
ptspts withwith STEMI STEMI whowho are are transferredtransferred forfor primaryprimary PCIPCI

On behalf of the OnOn behalf of the On--Time Study GroupTime Study Group

ONgoing Tirofiban In Myocardial Infaction Evaluation - 222
ONON--TIMETIME--22 MulticenterMulticenter Randomized TrialRandomized Trial

Primary Endpoint:Primary Endpoint:
Residual STResidual ST--segment deviation segment deviation (>3mm)(>3mm) 11--hr posthr post--PCIPCI

Key Secondary Endpoints:Key Secondary Endpoints:
Combined occurrence of Death, ReCombined occurrence of Death, Re--MI, urgent TVR, MI, urgent TVR, 
or or thromboticthrombotic BailBail--out at 30 days followout at 30 days follow--upup
Safety (major bleeding)Safety (major bleeding)
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GermanyGermany::
1.  1.  KerckhoffKerckhoff--KlinikKlinik Prof. Dr. C. Prof. Dr. C. HammHamm
2.  2.  UniversitUniversitäätsklinikumtsklinikum HeidelbergHeidelberg Prof. Dr. H Prof. Dr. H KatusKatus
3.  St. 3.  St. JohannesJohannes HospitalHospital DortmundDortmund Prof. Dr. Prof. Dr. HeuerHeuer
4.  4.  KlinikumKlinikum CoburgCoburg Prof. Dr. J. Prof. Dr. J. BrachmannBrachmann
5.  5.  KlinikumKlinikum LLüüdenscheiddenscheid Dr. Dr. LemkeLemke
6.  6.  SegebergerSegeberger KlinikenKliniken Prof. Dr. G. Prof. Dr. G. RichardtRichardt
7.  7.  PhilippsPhilipps UniversitUniversitäätt MarburgMarburg Prof. Prof. MaischMaisch
8.  8.  AllgemeinesAllgemeines KrankenhausKrankenhaus CelleCelle Prof. Dr. W. Prof. Dr. W. TerresTerres
9.  9.  UniUni--klinikklinik GiessenGiessen Prof. Dr. H. Prof. Dr. H. TillmannsTillmanns
10. 10. ImtalklinikImtalklinik PfaffenhofenPfaffenhofen Prof. C. Prof. C. FirschkeFirschke
11. 11. MedMed. . HochschuleHochschule HannoverHannover Prof. Dr. Prof. Dr. SchiefferSchieffer
12. 12. UniklinikUniklinik MannheimMannheim Dr. T. Dr. T. SSüüselbeckselbeck
13. 13. UniklinikUniklinik LLüübeckbeck Prof. Dr. H. Prof. Dr. H. SchunkertSchunkert
14. 14. StStäätischestisches KlinikumKlinikum LLüüneburgneburg Prof. Dr. W. Prof. Dr. W. KupperKupper
15. 15. ZentralklinikumZentralklinikum SuhlSuhl Prof. W. Prof. W. HaberboschHaberbosch
16. 16. UniUni--KlinikKlinik RostockRostock Prof. Dr. Prof. Dr. C.NienaberC.Nienaber
17. 17. KreiskrankenhausKreiskrankenhaus BergstrasseBergstrasse Dr. W. Dr. W. AuchAuch--SchwelkSchwelk
18. 18. AsklepiosAsklepios KlinikKlinik St. St. GeorgGeorg Prof. Dr. Prof. Dr. K.HK.H. . KuckKuck
19. 19. KlinikumKlinikum DarmstadtDarmstadt Prof Dr. G. Prof Dr. G. WernerWerner
20. 20. EvangelischesEvangelisches HolzmindenHolzminden Dr. C. Dr. C. BeythienBeythien

ONgoing Tirofiban In Myocardial Infaction Evaluation - 222
ONON--TIMETIME--22 MulticenterMulticenter Randomized TrialRandomized Trial

The The NetherlandsNetherlands::
1. 1. IsalaIsala klinieken Zwolle klinieken Zwolle ** Dr. Dr. A.W.JA.W.J. van . van ’’t Hoft Hof

2. 2. AntoniusAntonius NieuwegeinNieuwegein ** Dr. J. ten BergDr. J. ten Berg

3. UMC Utrecht3. UMC Utrecht Drs. P.R. Drs. P.R. StellaStella
4. Medisch Spectrum Twente4. Medisch Spectrum Twente Dr. K. van Dr. K. van HouwelingenHouwelingen

BelgiumBelgium::
1. AZ 1. AZ SintSint--JanJan BruggeBrugge Dr. P. Dr. P. CoussementCoussement

25 Participating Centers25 Participating Centers

•• Open Label: June 2004 - June 2006 (n=414) at 2 centers in Netherlands*

•• Double-Blind: June 2006 – Nov 2007 (n=984)
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Acute Myocardial InfarctionAcute Myocardial Infarction
Identified in Ambulance or Referral CenterIdentified in Ambulance or Referral Center

ClopidogrelClopidogrel 600mg + Aspirin 500mg 600mg + Aspirin 500mg i.vi.v + Heparin 5000 IU+ Heparin 5000 IU

Angiogram + PCIAngiogram + PCI

PlaceboPlaceboHighHigh--bolus bolus TirofibanTirofiban
((25 25 µµgrgr/kg)/kg)

PCI centerPCI centerAngiogram + PCIAngiogram + PCI

TirofibanTirofiban 18h18h
((0.15 0.15 µµgrgr/kg/min)/kg/min)

TirofibanTirofiban
Only as BailOnly as Bail--OutOut

ONgoing Tirofiban In Myocardial Infaction Evaluation - 222
ONON--TIMETIME--22 MulticenterMulticenter Randomized TrialRandomized Trial
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ONgoing Tirofiban In Myocardial Infaction Evaluation - 222
ONON--TIMETIME--22 MulticenterMulticenter Randomized TrialRandomized Trial

DoubleDouble--BlindBlind:: Residual STResidual ST--Deviation >3mmDeviation >3mm (Primary Endpoint)(Primary Endpoint)

van ‘t Hof et al. Lancet 2008

Normalized

1-3 mm

4-6 mm

ST-Dev
> 6 mm

Complete

Partial

ST-Resol
No

All patients (PCI)
Male gender
Female gender
Diabetes
No diabetes
TIMI risk > 3
TIMI risk ≤ 3
Age < median value
Age > median value

0.1 1 10

TIMI Pre 0-1
TIMI Pre 2-3
Onset of Pain ≤ 76 min
Onset of pain > 76 min

Placebo BetterTirofiban Better
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Open LabelOpen Label DoubleDouble--BlindBlind
BaselineBaseline (n=414)(n=414) (n=984)(n=984)

AgeAge ((meanmean, , yryr)) 6262 6262
Male Male (%)(%) 7777 7676
PrevPrev MI MI (%)(%) 1111 99
DiabetesDiabetes (%)(%) 1111 1212
HypertensionHypertension (%)(%) 3434 3434
Smoking Smoking (%)(%) 4848 4747
AnteriorAnterior MI MI (%)(%) 4545 4242
Killip > 1 Killip > 1 (%)(%) 1313 1212
Ambulance Ambulance (%)(%) 9898 9595

ONgoing Tirofiban In Myocardial Infaction Evaluation - 222
ONON--TIMETIME--22 MulticenterMulticenter Randomized TrialRandomized Trial

76

77

69

65

16

17

0 60 120 180

Double Blind

Open Label

76

77

69

65

16

17

0 60 120 180

Double Blind

Open Label

SO-Diagnosis Diagnosis-Angio Angio-BalloonSO-Diagnosis Diagnosis-Angio Angio-Balloon

Ischemic Time (min)

39% within ‘Golden Hour’
Door-to-Balloon Time: 35 min
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Residual ST-Deviation after PCI
Open Label Double-Blind

Initial TIMI-flow
Open Label Double-Blind

ONgoing Tirofiban In Myocardial Infaction Evaluation - 222
ONON--TIMETIME--22 MulticenterMulticenter Randomized TrialRandomized Trial
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ONgoing Tirofiban In Myocardial Infaction Evaluation - 222
ONON--TIMETIME--22 MulticenterMulticenter Randomized TrialRandomized Trial

Pooled Analysis: Open Label and Double Blind (n=1398)

Compl ST-Resolution Pre-PCI (%)

Tirofiban Placebo P-value
19.0 14.6 0.049

Pimary Endpoint PLACEBO
(n=689)

TIROFIBAN
(n=709) P-value

Baseline ST-dev (mm) 14.2 0.645

Residual ST-deviation
1 hr post-PCI (mm) 4.8 3.7 0.001

ST-deviation>3mm (%) 45.0 38.7 0.024

Normal ECG @ 1hr (%) 30.0 36.1 0.003

14.6

Pimary Endpoint PLACEBO
(n=689)

TIROFIBAN
(n=709) P-value

Baseline ST-dev (mm) 14.2 0.645

Residual ST-deviation
1 hr post-PCI (mm) 4.8 3.7 0.001

ST-deviation>3mm (%) 45.0 38.7 0.024

Normal ECG @ 1hr (%) 30.0 36.1 0.003

14.6

TirofibanTirofiban PlaceboPlacebo
BaselineBaseline (n=709)(n=709) (n=689)(n=689)

AgeAge ((meanmean, , yryr)) 6262 6262
Male Male (%)(%) 7777 7676
PrevPrev MI MI (%)(%) 99 99
DiabetesDiabetes (%)(%) 1212 1111
HypertensionHypertension (%)(%) 3434 3434
Smoking Smoking (%)(%) 4646 4949
AnteriorAnterior MI MI (%)(%) 4343 4343
Killip > 1 Killip > 1 (%)(%) 1111 1414
Ambulance Ambulance (%)(%) 9696 9797

TirofibanTirofiban PlaceboPlacebo
BaselineBaseline (n=709)(n=709) (n=689)(n=689)

AgeAge ((meanmean, , yryr)) 6262 6262
Male Male (%)(%) 7777 7676
PrevPrev MI MI (%)(%) 99 99
DiabetesDiabetes (%)(%) 1212 1111
HypertensionHypertension (%)(%) 3434 3434
Smoking Smoking (%)(%) 4646 4949
AnteriorAnterior MI MI (%)(%) 4343 4343
Killip > 1 Killip > 1 (%)(%) 1111 1414
Ambulance Ambulance (%)(%) 9696 9797
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Cumulative Event-free Survival

ONgoing Tirofiban In Myocardial Infaction Evaluation - 222
ONON--TIMETIME--22 MulticenterMulticenter Randomized TrialRandomized Trial

Pooled Analysis: Open Label and Double Blind (n=1398)

Net Clinical OutcomeNet Clinical Outcome (Death/Re(Death/Re--MI/TVR/Major bleeding):MI/TVR/Major bleeding): 11.611.6%% vsvs 88%% (p=0.024)(p=0.024)

Surrogate
Endpoints

Tirofiban BetterPlacebo Better

Clinical
Endpoints

Tirofiban
Better

Placebo
Better
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ONgoing Tirofiban In Myocardial Infaction Evaluation - 222
ONON--TIMETIME--22 MulticenterMulticenter Randomized TrialRandomized Trial

5.2%

2.1%

P<0.001

Early Early StentStent ThrombosisThrombosis EventEvent--free Survivalfree Survival

Independent Predictors of Stent Thrombosis OR (95% C.I) P-value
TIMI major Bleedings 9.0 (2.6-31.6) 0.001
Randomization to Placebo 2.7 (1.3-5.7) 0.007
Lower stent diameter/mm decrease 2.5 (1.06-5.92) 0.04
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ONgoing Tirofiban In Myocardial Infaction Evaluation - 222
ONON--TIMETIME--22 MulticenterMulticenter Randomized TrialRandomized Trial

Pooled Analysis: Open Label and Double Blind (n=1398)

Cumulative 1-year Survival
in Pts Undergoing P-PCI

(n=1.155, 83%)
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ConclusionConclusion
EarlyEarly initiationinitiation of a of a highhigh--bolusbolus TirofibanTirofiban ((onon top of top of 
600mg 600mg ClopidogrelClopidogrel)) in in prepre--hospitalhospital setting is safe and setting is safe and 
attractiveattractive forfor earlyearly facilitationfacilitation of PCI of PCI in STEMI in STEMI ptspts
ImprovesImproves initialinitial TIMI TIMI && STST--ResolutionResolution (pre (pre && post post PCIPCI))

More ‘Aborted Infarction’ - Reduced MACE & Stent
Thrombosis, without increase in major bleedingswithout increase in major bleedings
Highest efficacy when Highest efficacy when TirofibanTirofiban is given early after is given early after 
symptom onset symptom onset (ambulance)(ambulance)

ONgoing Tirofiban In Myocardial Infaction Evaluation - 222
ONON--TIMETIME--22 MulticenterMulticenter Randomized TrialRandomized Trial

Do not wait with 2b/3a inhibitor until Do not wait with 2b/3a inhibitor until CathlabCathlab arrivalarrival


