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The true rate of advances in medicine is not to be tested by 
the work of single men, but by the practical capacity of 

the mass. The truer test of national medical progress 
is what the county doctor is.

—S. Weir Mitchell
American novelist (1829–1914)

Familiar Medical Quotations (Little, Brown, 1968)

Strident calls to divert patients with acute ST-segment
elevation myocardial infarction (STEMI) for percuta-
neous coronary intervention (PCI) in lieu of fibrinol-

ysis have generated major debate within the cardiovascular
arena.1–3 This debate has created doubt among community
physicians who provide first-line care for such patients as to
what should be regarded as optimal therapy. Although we
support timely evolution of both the content and the deliv-
ery of cardiac care in Canada, we will illustrate in this com-
mentary why the case for wholesale application of PCI is
currently unpersuasive. 

Problems with the evidence favouring PCI

The results of a recent meta-analysis comparing fibri-
nolysis and PCI in patients with STEMI favoured the latter
form of therapy.4 However, half of the 23 trials included
fewer than 100 patients per treatment arm, and 8 used
streptokinase as the fibrinolytic agent.4 When the analysis
was restricted to comparisons with accelerated tissue plas-
minogen activator, a superior fibrinolytic regimen, PCI’s
mortality advantage became nonsignificant (absolute reduc-
tion of 1.2%, p = 0.081), despite a 1% excess in hemor-
rhagic stroke with fibrinolysis.5 Primary PCI also extracted
an additional price of a 2% absolute excess in major hemor-
rhage (p = 0.032). Therefore, we concur with Melandri5

that this meta-analysis should be regarded as hypothesis-
generating rather than definitive. 

The recent Danish multicentre randomized study on
fibrinolytic therapy versus acute coronary angioplasty in
acute myocardial infarction (known as DANAMI-2)6,7 com-
pared standard fibrinolytic therapy with transfer for PCI
for patients with STEMI presenting to community hospi-
tals. The group that received primary PCI had significantly
lower rates of a composite endpoint of death, reinfarction
and disabling stroke (8.5% v. 14.2%, p = 0.002). This result
was largely driven by lower rates of reinfarction (1.9% v.
6.2%, p < 0.001) and of disabling stroke (1.1% v. 2.0%, p =
0.15) without a commensurate difference in mortality rate.

Germane to this issue was the fact that the protocol recom-
mended repeat fibrinolysis for recurrent infarction or is-
chemia, rather than the more conventional timely referral
for mechanical co-intervention. Moreover, the unusually
high rate of intracranial hemorrhage in the fibrinolytic arm
may have been mediated by the unconventional inclusion
of patients with prior stroke (which had occurred nearly
twice as often among fibrinolytic-treated patients) and an
aggressive anticoagulant regimen with non-weight-adjusted
heparin. Careful consideration of the study conditions re-
veals major logistic impediments to general application of a
policy of transferring STEMI patients from community
hospitals for invasive therapy: physicians were required to
accompany patients during transport, and an around-the-
clock cardiac catheterization team was available.6 Finally,
the sickest patients were not transported, namely those
with cardiogenic shock or severe heart failure and those re-
quiring ventilation. These issues engender caution con-
cerning the use of DANAMI-2 as the basis for a major
change in practice. 

The importance of timing

It must be emphasized that reperfusion of the infarct-
related artery in the shortest amount of time is central to
this debate. The PRimary Angioplasty in patients trans-
ferred from General community hospitals to specialized
PTCA Units with or without Emergency thrombolysis
(PRAGUE-2) trial compared streptokinase with PCI and
showed a 30-day mortality trend favouring PCI (6.8% v.
10%, p = 0.12) in STEMI patients randomized up to 12
hours after symptom onset.8 However, there was no differ-
ence between streptokinase and PCI in the 551 patients
treated within 3 hours (7.4% v. 7.3%). Furthermore, trans-
fer from community centres for PCI was not without risk:
2 patients died in transit, and 3 others experienced success-
fully treated ventricular fibrillation. The Comparison of
Angioplasty and Prehospital Thrombolysis in Acute My-
ocardial Infarction (CAPTIM) trial compared prehospital
fibrinolysis with PCI for patients with STEMI and found
30-day mortality rates of 3.8% for accelerated tissue plas-
minogen activator and 4.8% for PCI.9 By 1 year these rates
were 5.4% and 7.3% (p = 0.27) respectively. When the co-
hort randomized within 2 hours (57% of the patients) was
examined, this mortality advantage for fibrinolysis over
PCI widened: 2.2% v. 5.7% (p < 0.04).10 The recent Assess-
ment of the Safety and Efficacy of a New Thrombolytic
Regimen (ASSENT 3+) study of prehospital fibrinolysis
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(which involved a significant Canadian contribution)
demonstrated that it is feasible to treat more than half of
STEMI patients within 2 hours of symptom onset.11,12

A new analysis of recent trials is also insightful.13 This
analysis examined the PCI-related time delay and found
that the absolute mortality reduction favouring primary
PCI was progressively smaller for each additional 10-
minute delay. Once the PCI-related time delay reached 62
minutes, the mortality rate was nearly equivalent between
patients treated with fibrinolysis and those treated with
PCI.13

Primary PCI delivered promptly for patients with
STEMI (i.e., administered by experienced operators within
90 minutes of first medical contact) constitutes excellent
therapy; however, achieving this standard, both within tri-
als and more generally, is problematic.14 Moreover, the tim-
ing of PCI is heavily biased toward conduct during usual
working hours.15 The resource and personnel implications
of a 24 hours/day, 7 days/week PCI program for all
STEMI patients represent a legitimate concern, and com-
mensurate delays in door-to-balloon time are associated
with worsened outcomes.16,17 We believe that the recent
Netherlands experience from a recognized centre of PCI
excellence, which indicates that the performance of PCI
during “off hours” has a significant negative effect on both
PCI quality and patient outcome, should be heeded.18

Resource implications

Although some economic arguments have been made in
support of primary PCI, these lack rigour and often do not
reflect the true use of ancillary devices and drugs.16,19 In par-
ticular, from where will the additional resources required
for optimal cardiac care be derived? Some may be available
through internal reallocation; for example, it seems clear
that appropriate risk stratification can facilitate early dis-
charge of more than half of low-risk STEMI patients,
which would thereby reduce needless hospital costs.20

Nonetheless, any policy mandating the emergent transfer
of all patients with STEMI from community hospitals to
tertiary care centres for PCI would carry an enormous cost
and would undoubtedly necessitate additional resources or
reallocation of current ones from other health care sectors.

A logical coexistence

Primary PCI is unquestionably superior in preventing
reinfarction, but this advantage is attenuated when me-
chanical intervention is undertaken for failed fibrinolysis
(i.e., recurrent ischemia or inadequate reperfusion after fib-
rinolysis). In the CAPTIM trial, this occurred in 26% of
patients.3,9 Careful bedside assessment of the extent of ST
resolution from its admission height to 60 to 90 minutes af-
ter fibrinolysis can help to identify low-risk (more than
70% ST resolution), intermediate-risk (30% to 70%) and
high-risk (less than 30%) patients, thereby assisting in the

identification of those most appropriate for mechanical co-
intervention.21 Strategic partnerships between community
hospitals and regionalized special centres for tertiary car-
diac care will be required to ensure a seamless approach to
and comprehensive pattern of cardiac care.22 When con-
traindications to fibrinolysis exist and for patients with car-
diogenic shock, PCI is unquestionably the most appropri-
ate standard of care,23 and it should be available for these
situations.

Future directions

Whereas PCI proponents understandably herald achieve-
ment of enhanced perfusion of the infarct-related coronary
artery, less attention has been directed to the estimated
36% of patients in whom there is a failure to resolve the
initial epicardial injury pattern evident on the admission
electrocardiogram (ECG).24 This failure appears to signal
impaired coronary flow at the microcirculatory level, which
causes greater morbidity and mortality. Current research
promises new opportunities to combat these problems, in-
cluding the use of intracoronary devices to aspirate or catch
distal coronary emboli and pharmacologic therapy to com-
bat the inflammatory response caused by balloon angio-
plasty and stent insertion.22,25

Because of limited availability of tertiary care centres in
Canada (less than 10% of all hospitals), substantial dispari-
ties in the quality of ambulance and prehospital services,
and major advances in the content of care, we agree that
there is an urgent need for a national program that would
provide not only a systematic inventory of these issues, but
also constructive suggestions regarding the allocation or re-
allocation of resources necessary to achieve progress in
these areas (see Table 1).19

In the interim, withholding fibrinolytic therapy when it
is medically indicated, to allow transfer of patients for pri-
mary PCI, should not be regarded as standard care unless
PCI can be achieved within 90 minutes of first medical
contact. Achieving this standard around the clock is a sub-
stantial challenge, even in the most experienced centres.3,14,16

Whether pharmacologic or mechanical approaches are

Commentaire

926 JAMC • 28 OCT. 2003; 169 (9)

Table 1: Six steps to enhance early reperfusion

Enhance patient and public education regarding the symptoms
of acute myocardial infarction
Improve all aspects of 911 response, prehospital care and field
communication
Promptly evaluate risk of acute ST-segment elevation
myocardial infarction and risk of fibrinolytic therapy, and select
best reperfusion therapy, with triage to most appropriate facility
using pre-established algorithm or care map
Carefully evaluate response to reperfusion therapy and follow
with appropriate intervention
Improve current pharmacologic and mechanical therapies
Develop specialized regional heart centres to promptly receive
high-risk patients
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used to achieve timely reperfusion will depend on local cir-
cumstances.3,14,26 Substantial unrealized opportunities exist
in Canada to enhance the process of prehospital care, and
the argument for pursuing them is especially compelling
given that public education programs have been unsuccess-
ful in shortening the time from symptom onset to call for
medical assistance.27,28 These initiatives include reliable
transmission of prehospital 12-lead ECG recordings, pres-
ence of paramedics trained in their interpretation, and
computer-assisted algorithms to expedite diagnosis, therapy
and triage before hospital admission. National standards
for prehospital management should be responsive to demo-
graphic characteristics and geography. We encourage clini-
cians to consider participating in clinical research studies to
advance our store of knowledge and to improve the care of
our patients.

We must rise to these challenges, under leadership pro-
vided by the Canadian Cardiovascular Society in coopera-
tion with other stakeholders and policy-makers. Progress
will require careful audit and feedback, as well as a new
spirit of genuine collaboration, which we hope can be
aligned with the Health Council of Canada recommended
by Romanow.29
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