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When should we perform primary PCI ?

When can we consider fibrinolysis ?







No data on the association between
First Medical Contact to Balloon

= Total Health Care System Delay
and mortality



Terkelsen et al, JAMA 2010



To evaluate the association between
Health Care System delay (=FMC to balloon)

and mortality
in patients with STEMI treated with primary PCI.

Aim:
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Background: Various delays



3 pPCI centers , 24-7, servicing 3.0 mill. inhabitants

100 US miles

Aalborg

Odense

Rigshospitalet

Gentofte

Setting: Western Denmark, 2002-2008

DENMARK

Skejby, Århus



Methods:

1. Western Denmark Heart Registry: 
Collects data on all invasive procedures in Western Denmark,

including baseline characteristics

2. Emergency Medical Service Database: 
Only 6 EMS providers in Denmark, and

one EMS provider covered 85% of the study region

3. The Danish Civil Registration System:
Daily updated vital status for all Danish Citizens, since 1968



Study population:

Patients admitted for 
PPCI = 13439

Previous index
STEMI, n=562

No PPCI, n=3291

Symptom duration > 12 h,
or missing, n=1596 

System delay > 6 h, n=223

Foreign citizens, n=120
Emigrated, n=5

No EMS data, n=1433

Study population,
N=6209



Univariable Cox regression analysis:



Univariable Cox regression analysis:



Multivariable Cox regression analyses:

The only predictor of outcome that
is modifiable in the acute phase is
System delay and its componets



Treatment delay (and Patient delay) is hampered by:

1. Recall bias:
When was the acutal symptom onset ?

2. Measurement error:
Is symptom onset equal to AMI onset ?
Hours of UAP or spontaneous opening and closure
of the culprit vessel ?

3. Survivor cohort effect:
Late incomers are survivors of the prehospital phase

Background: Various delays



Patient delay

Treatment delay

Health Care System delay

σ2
treatment  delay ≈ σ2

patient delay + σ2
system delay

Treatment delay Patient delay System delay

σ2 5.8 h 5.1 h 1.0 h

Mean 4.2 h 2.3 h 2.2 h

Background: Various delays
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The overall aim is to keep FMC/EMS call to balloon <2 hours



Fibrinolysis cannot be initiated instantaneously !!!!!

The question is what extra delay is acceptable
to perform PPCI instead of fibrinolysis ?

The window for primary PCI



The window for primary PCI



Boersma, Eur Heart J 2006.

• Boersma – AHA 2004

• 27 AMI PCI-vs-Lytic trials

• Asked for individual patient files

• 2 trials with lost database

• 1 trial refused – CAPTIM

• 6903 AMI pts (3452 FL vs. 3451 PP) 

The window for primary PCI
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The window for primary PCI



Death At 30 Days
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The window for primary PCI



The window for primary PCI



PRAGUE-1 og 2

Ribichini, Garcia, Gibbons, Maastrict

The window for primary PCI



Terkelsen CJ et al, Heart 2009

The window for primary PCI



The window for primary PCI



The window for primary PCI



Pinto et al, Circulation 2006

The window for primary PCI



The window for primary PCI



Pinto et al, Circulation 2006

Limitations:

1. An optimal fibrinolytic strategi (92% given fibrin-specific
drugs) was compared with an inferior PPCI strategy

(21 PPCIs a year per center with D2B of 116 mintues)

2. Based on voluntarily reporting of cases

3. More patients with cardiogenic shock in the PPCI group



The window for primary PCI



Patient delay <2-3 
hour

Patient delay >2-3 
hour

Expected delay to 
PPCI > 90 minutes

TT (12% PHT) PPCI

Expected delay to 
PPCI < 90 minutes

PPCI PPCI

The window for primary PCI



The window for primary PCI



Patient delay <3 
hour

Patient delay >= 3 
hour

Expected delay to 
PPCI > 90 minutes

TT (12% PHT) PPCI

Expected delay to 
PPCI < 90 minutes

PPCI PPCI

8.2 % mortality

8.1 % mortality

The window for primary PCI



The window for primary PCI



Stenestrand U et al, JAMA 2006

PCI-related delay
90 minutes

The window for primary PCI



Stenestrand U et al, JAMA 2006

The window for primary PCI



Stenestrand U et al, JAMA 2006

The window for primary PCI



A revision is needed to highligt that:

1. Primary PCI is the preferred reperfusion therapy

2. The overall aim is to keep FMC to balloon <2 hours

3. However, fibrinolysis cannot be initiated instantaneously
and PPCI is superior to fibrinolysis even if the extra

delay necessary to perform PPCI instead of fibrinolysis
is 2-3 hours !!!! (irrespective of overall FMC to balloon time)



100 US miles

Aalborg

Skejby

DENMARK: 5.4 million inhabitants 

One reperfusion strategy is suifficient = PPCI

Odense
Gentofte

Rigshospitalet



Thank You



Background: Benefit of earlier fibrinolysis

Pre-hospital fibrinolysis was associated
with 1 hour earlier reperfusion therapy,

and 17-21 extra lives saved per 1000 treated

Morrison et al, JAMA 2000
Boersma E et al, Lancet 1996



Cannon et al, JAMA 2000

Background: Benefit of earlier PPCI



Cannon CP, JAMA 2000

Conclusion: Monitor D2B time and reduce it to <2 hours !

Background: Benefit of earlier PPCI

We should neither focus on
symptom-onset to balloon delay or D2B delay

when evaluating the association between
time to reperfusion and mortality !



Door-to-balloon delay not ideal because:

1. It only comprise a minor part of the time from FMC to
PCI
D2B delay constitute 30% of FMC to PCI in Denmark

2. Long system delay can be associated with short D2B in 
transfer patients
More time to activate the cath. lab. in transfer patients

3. Does not consider the prehospital phase

Background: Various delays



The window for primary PCI



Not prespecified purpose !!!

Main study neutral !!!

Main study terminated before planned
=> power problem !

The window for primary PCI



Such secondary analysis could also have shown
a tendency towards higher mortality in

early versus late pPCI => nonsense

The window for primary PCI


