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Proof of Concept #1:
Occluded Arteries 

Cause Acute MI

Proof of Concept #1:
Occluded Arteries 

Cause Acute MI

Proof of Concept #2:
Drugs (in this case IC 

SK) Recanalize 
Occluded Arteries

Proof of Concept #2:
Drugs (in this case IC 

SK) Recanalize 
Occluded Arteries

The “Code White” Team of Dr. William Ganz: 1979The “Code White” Team of Dr. William Ganz: 1979



Thrombolysis for STEMI:
a historical perspective

• 17 187 pts with suspected MI 
< 24 h

• Factorial design: 

– SK (1,5 M U over1 h)
– aspirin (160 mg)
– combination
– placebo

1986: GISSI, first demonstration of the role of IV thrombolysis

18% reduction in 21-day mortality

1988:  ISIS-2



Time-Dependent Benefit of 
Reperfusion Therapy



ACC/AHA 2007 STEMI Guidelines Focused Update
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Primary PCI
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However …

• Unlike IV thrombolysis, PPCI requires a heavy 
infrastructure, in terms of equipment and, most 
of all, in terms of medical and paramedical 
staff, available 24/7.

• Randomised controlled trials were carried out 
in highly specialised centres, over a short time 
period. 

• As shown by most registries, "real-world" data 
do not necessarily reflect the results of RCTs.



The French experienceThe French experience
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CAPTIM: TIME TO TREATMENT AND  MORTALITY
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P=0.057P=0.057

DeathDeath

CAPTIM 1 Year ResultsCAPTIM 1 Year ResultsCAPTIM 1 Year Results

GW Symposium, AHA 2002GW Symposium, AHA 2002
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French registries: 
Populations and methods

• The management of patients with acute chest pain is 
based upon a network of physician-staffed mobile ICUs 
(SAMU) that allows delivery of prehospital thrombolysis.

• Three nationwide French surveys in patients admitted to 
ICUs with recent AMI over a one-month period in 1995, 
2000 and 2005.

• Inclusion of all consecutive adult patients with acute 
myocardial infarctions (STEMI and NSTEMI) with 
symptom onset � 48 hours. 



USIK 1995

Circulation 1999

P=NS



USIC 2000: PPCI vs PHT vs IHT

Circulation 2004



Predictors of one-year mortality

Circulation 2004; 110: 1909-15



FAST-MI 2005: Early mortality according 
to reperfusion therapy
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FAST-MI: one-year survival

PHT
PPCI
IHT

No reperfusion

P<0.001



30-day mortality  according to use of 
reperfusion therapy
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RRR: 44% & 46% for thrombolysis and PPCI, respectively



Correlates of the differential results 

between PPCI and thrombolysis:

The importance of time delays

Correlates of the differential results 

between PPCI and thrombolysis:

The importance of time delays



USIC 2000 : mortality according to time 
to admission in PHT patients 

<3.5 hours

>3.5 hours

p = 0.01



Real-world time delays in 

use of reperfusion therapy

Real-world time delays in 

use of reperfusion therapy



Time delays in STEMI patients

PHT PPCI

Time to 
admission

180 [135, 255]
170 [120, 240]

180 [120, 330]
150 [108, 270]

Time to 
reperfusion

110 [80, 160]
105 [71, 150]

302 [200, 557]
210 [150, 370]

Time call to 
reperfusion

45 [30, 73]
40 [30, 60]

170 [110, 260]
120 [90, 170]

Patients having called the SAMU directly



Median time from onset onset of symptoms to callto call for help 
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MODE OF TRANSPORTATION for STEMI Patients

ACSIS 2000-2008

80 
minutes 



FAST-MI: % of patients with early initiation of 
reperfusion
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Role of PCI after PHTRole of PCI after PHT



FAST-MI: 30-day mortality according to 
early PCI after pre-hospital lysis

1.4

0

10.8

3.7

0

2

4

6
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10

12 PCI<=3h
PCI 3-24 hrs
Late PCI
No PCI

134             69             61             37            

67% with early PCI after PHT (� 24 hours from PHT)
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Cath / PCI within 6 Cath / PCI within 6 
hrs regardless of hrs regardless of 

reperfusion statusreperfusion status

Cath and Cath and 
Rescue PCI Rescue PCI ��������

GP IIb/IIIa GP IIb/IIIa 
InhibitorInhibitor

TNK + ASA + Heparin / Enoxaparin + ClopidogrelTNK + ASA + Heparin / Enoxaparin + Clopidogrel

““ PharmacoinvasivePharmacoinvasive
StrategyStrategy ””

UrgentUrgent Transfer to PCI Transfer to PCI 
CentreCentre Assess chest pain, STAssess chest pain, ST ��� ���� �

resolutionresolution
at 60at 60--90 minutes after 90 minutes after 

randomizationrandomization

‘‘High RiskHigh Risk ’’ ST Elevation MI within 12 hours of symptom onsetST Elevation MI within 12 hours of symptom onset

Failed Reperfusion*Failed Reperfusion* Successful ReperfusionSuccessful Reperfusion

Elective Cath Elective Cath 
�������� PCIPCI

> 24 hrs later> 24 hrs later

““ Standard Standard 
TreatmentTreatment ””

* ST segment resolution < 50% & persistent chest pa in, or hemody* ST segment resolution < 50% & persistent chest pa in, or hemody namic instabilitynamic instability

Repatriation of stable patients within 24 hrs of PC I

Randomization stratified by age (Randomization stratified by age ( �� 75 vs. > 75) and by enrolling site75 vs. > 75) and by enrolling site
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OR=0.537 (0.368, 0.783); p=0.0013



CARESS-in-AMI

• 86% of the immediate PCI group underwent 
PCI vs. 30% of the standard care group  

• Death, MI, or refractory ischemia at 30 days 
(4.4% vs. 10.7%, p = 0.005)

• Refractory ischemia (0.3% vs. 4.0%, p = 
0.003) 

Trial design: STEMI patients admitted to non-PCI hospitals and initially treated with 
heparin, half-dose reteplase, and abciximab were randomized to immediate transfer for 

urgent PCI (n = 299) or standard therapy with rescue PCI if needed (n = 301).

Results

Conclusions

�STEMI patients treated with half-dose lytics 
and abciximab did better with immediate 

transfer for PCI 

�This approach reduced death, MI, or refractory 
ischemia at 30 days

�Benefit driven by reduction in refractory 
ischemia

Di Mario C, et al. Lancet 2008;371:559-68

(p = 0.005) (p = 0.47)

0
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% 4.4
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Transfer for PCI
(n = 299)

Standard therapy 
(n = 301)

MACE Major bleeding



RIKS-HIA dataRIKS-HIA data



RIKS-HIA: one-year mortality



RIKS-HIA FAST-MI

IHT PHT PPCI IHT PHT PPCI None

Age 68.6 66.3 64.2 61.4 60.4 61.7 68.8

Women 34.3 28.3 27.3 23.3 19.3 26.8 37.0

HTN 32.5 30.6 32.3 39.6 41.6 45.4 59.3

DM 17.3 14.2 16.0 10.1 15.2 18.6 23.6

Prior MI 19.9 16.8 19.5 8.8 9.1 10.9 13.4

Prior CHF 6.1 3.5 3.9 0 1.0 3.4 5.9

Prior 
CABG/PCI

3.9 4.5 9.5 7.5
1.9

6.8
1.7

10.1
2.3

8.9
2.6

Killip admission
- I
- �,�,
�� �,�,�,
�� �,�9

69.0
16.2
2.7

12.0

77.2
13.3
1.4
8.1

81.0
8.4
1.8
8.8

86.8
6.9
3.8
2.5

89.2
8.4
1.4
1.0

83.5
10.3
3.9
2.5

75.3
16.0
6.5
2.2

Circulatory 
Arrest

0.7 0.2 0.9 2.5 4.4 3.0 0.9



Specificities of RIKS-HIA

27

67

0

20

40

60

80

RIKS-HIA FAST-MI

• Aged population: 

IHT (69 yrs), PHT (66 yrs), PPCI (64 yrs)

• Low use of early PCI after lysis



Medications at discharge

RIKS-HIA FAST-MI

IHT PHT PPCI IHT PHT PPCI None

ASA ���� ���� ���� ���� ���� ���� ����

�&�O�R�S�L�G�R�J�U�H�O ���� �������� ���� ���� ���� ���� ����

�/�/�'�V ���� ���� ���� ���� ���� �������� ��������

�%�H�W�D���E�O�R�F�N�H�U�V ���� ���� ���� ���� ���� ���� ����
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Medications at discharge

RIKS-HIA FAST-MI

IHT PHT PPCI IHT PHT PPCI None

ASA ���� ���� ���� ���� ���� ���� ����

�&�O�R�S�L�G�R�J�U�H�O ���� �������� ���� ���� ���� ���� ����

�/�/�'�V ���� ���� ���� ���� ���� �������� ��������

�%�H�W�D���E�O�R�F�N�H�U�V ���� ���� ���� ���� ���� ���� ����

�$�&�(���,�������$�5�%�V ���� ���� ���� ���� ���� ���� ����





NRMI data

Pinto et al. Circulation 2006

192 509 patients
645 hospitals
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Viennese 
Ambulance 
System
call 144

General HospitalGeneral Hospital
University of ViennaUniversity of Vienna
Mon Mon -- Fri (on call), SaFri (on call), Sa--SunSun

Hospital RudolfstiftungHospital Rudolfstiftung

MonMon

Donau HospitalDonau Hospital

TueTue

Hospital HietzingHospital Hietzing

WedWed

Hanusch HospitalHanusch Hospital

FriFri

Local System of Care: The Vienna model
all cath labs active between 7.00 and 16:00 h
permanent availability of cath labs and teams during non-official catheter times

Wilhelminen HospitalWilhelminen Hospital

ThuThu

Courtesy K. Huber



Vienna STEMI registry
Changes in reperfusion strategies 2002-2004

PCI = percutaneous coronary interventionPCI = percutaneous coronary intervention
Courtesy K. Huber

- 91% CAG

- 50% immediate
- 41% day 1-5



Vienna STEMI registry (2003-2004)
Time to treatment vs. in-hospital mortality

Hours from onset of pain

5.9% of patients pre-treated 
with TT (community hospital, 
ambulance) arrived at the PCI-
hospital in shock vs. 12% in 
non-pre-treated patients 
(p<0.001)

9.5%

18.4

8.1 7.8 6.7

12.5

8.2

5.1

10.6

28.6

0

5

10

15

20

25

30

35

Total 0 to 2 2 to 6 6 to 12

M
or

ta
lit

y 
(%

)

No reperfusion
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PPCI, primary percutaneous coronary intervention; T T, thrombolytic therapy
Kalla K et al. Circulation 2006;113:2398–2405.



Conclusion

• In real-world life, the timely use of 
thrombolysis, in the pre-hospital setting, 
yields results that are equivalent to those of 
primary PCI.

• Intravenous thrombolysis remains a valid 
option in patients seen early and in whom 
primary PCI cannot be performed right away.
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Pathway:  Triage and Transfer for PCI 
(in STEMI)

2009 STEMI Focused Update.  Appendix  5

• Those presenting to a non-PCI-capable 
facility should be triaged to fibrinolytic 
therapy or immediate transfer for PCI. 

• Decision depends on multiple clinical 
observations that allow judgment of: 
– mortality risk of the STEMI  
– risk of fibrinolytic therapy 
– duration of the symptoms when first seen 
– time required for transport to a PCI-capable facility  



Is there still a role for 
thrombolysis in AMI?
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THANK YOU!!!


