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Why and when PCI, why and when thrombolysis?
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Reperfusion therapy has a central role in the treatment of

patients with ST-elevation myocardial infarction (STEMI)

because, if timely performed, it contributes to reduce

infarct size and to preserve left ventricular function. In all

STEMI patients with symptom onset within 12 h, restora-

tion of normal coronary flow of the infarct-related artery

(IRA) as soon as possible is a class I recommendation

according to the available international guidelines [1, 11].

Compared with no reperfusion, reopening of IRA reduces

early and late mortality.

Mechanical percutaneous revascularization in the

emergent context of myocardial infarction (MI) is named

primary PCI and might be superior to treatment with

fibrinolytic agents, particularly in patients at high risk for

major cardiac adverse events, with prior MI or who present

to the hospital more than 4 h after symptom onset [2].

Several randomized trials have evaluated the benefits of

primary angioplasty as compared to fibrinolysis.

In 2003, Keeley et al. [3] identified 23 randomized trials

that together randomly assigned 7,739 thrombolytic-eligi-

ble patients to primary PCI (n = 3,872) or to fibrinolytic

therapy (n = 3,867); in the majority of patients, the fibri-

nolytic drug was a fibrin-specific one, streptokinase being

administered only in 8 trials (n = 1,837). Considering

mechanical reperfusion, stents were used in 12 trials and

GPIIbIIIa receptor inhibitors were administered in eight

trials of primary PCI. Evaluating both short-term and long-

term clinical outcomes, primary PCI was better than

thrombolysis at reducing overall death, MI, stroke and the

combined endpoint of the three of them; the benefit

reported with primary PCI was still present during long-

term follow up and independent of both the types of

thrombolytic agent used, and whether or not the patients

were transferred from a hospital to another for primary

PCI. The result of the meta-analysis is in accordance with

previously published data concerning more than 3,700

patients, randomized in some clinical trials to on-site

thrombolysis versus primary PCI, who requested a transfer

to another hospital with a transfer time shorter than 3 h.

Patients treated with primary PCI showed a significant

reduction of the primary combined endpoint of death,

reinfarction and stroke, with a trend toward reduction of

all-cause mortality with transfer for PCI [4].

Although the benefit of primary PCI in randomized

clinical trials could be partially attributed to the selection

of low risk patients, several prospective registries have

confirmed the better survival in real world patients treated

with angioplasty. Stenestrand et al. [5] evaluated the out-

come of different reperfusion strategies by a prospective

observational cohort study of 26,205 consecutive STEMI

patients in the Register of Information and Knowledge

about Swedish Heart Intensive Care Admission (RIKS-

HIA), all of whom received reperfusion therapy within

15 h of symptom onset. More than 19,000 patients received

fibrinolytic therapy: of them about 16,000 as in-hospital

treatment and 3,078 as pre-hospital treatment. The

remaining 7,084 underwent primary PCI. Median delay

time from onset of symptoms to the initiation of reperfu-

sion was 210 min for patients treated by PCI (symptom

onset to balloon inflation), 167 min for in-hospital fibri-

nolysis (symptom onset to needle insertion) and 120 for

pre-hospital fibrinolysis. Both patients who underwent

primary PCI and patients who received pre-hospital fibri-

nolysis were younger and had fewer comorbidities as

compared to patients treated by in-hospital fibrinolysis.
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After adjusting for younger age and fewer comorbidities,

primary PCI was associated with a lower mortality at

30 days than in-hospital fibrinolysis and correlated also

with lower mortality at 30 days as compared to pre-hos-

pital thrombolysis. This was mainly observed in patients

who arrive more than 2 h after symptom onset. Primary

PCI was also associated with a shorter hospital stay and a

lower incidence of reinfarction as compared to fibrinolytic

treatment, administered both in hospital and in the pre-

hospital setting.

Primary PCI shows some potential advantages, com-

pared to fibrinolysis, supporting its role as first choice

treatment for patients who arrive at a hospital with a well-

trained PCI capability and are potentially candidates for

either reperfusion strategy. In fact, PCI is suitable for more

than 90% of patients (thrombolysis can be applied only to

60–80% of the presenting population), establishes initial

TIMI flow grade 3 in 70–90% of cases and nearly elimi-

nates the risk of intracranial hemorrhage [6]. Finally,

coronary angioplasty carries no risk of inappropriate

treatment.

What about time?

It is well known that fibrinolytic therapy is less efficacious

in restoring blood flow in the IRA when the interval

between the onset of symptom and treatment increases and

this is more evident beyond a cut-off of 3 h. Pre-hospital

fibrinolysis reduces the delay from the first medical contact

to needle insertion time and in this way it reduces mortality

[7]. In contrast, the successful opening of the infarct related

artery in patients undergoing primary PCI is less dependent

on symptom duration, even though it has been reported that

time is associated with outcome in high-risk patients. De

Luca et al. have evaluated the relationship between time to

treatment and mortality as a continuous function, in a

cohort of 1,791 patients with STEMI who underwent

mechanical revascularization, estimating the risk of mor-

tality for each 30-min delay. The authors conclude that

primary PCI affects 1-year mortality for every minute of

delay from the onset of symptom to balloon inflation, even

when results are adjusted for age, gender, diabetes and

previous revascularization [8]. This is easily comprehen-

sible because mechanical reperfusion might result in a

good coronary flow, but the ischemic time of the myo-

cardium might have been long enough to produce a large

necrotic area, which in turn affects prognosis and long-

term mortality. Based on the scientific evidences available,

both the Task Force on the Management of Acute Myo-

cardial Infarction of the European Society of Cardiology

and the ACC/AHA Task Force on practice guidelines

recommend a target medical contact- or door-to-balloon

time of less than 90 min in all STEMI patients addressed

for primary PCI.

Do we have to address all STEMI patients to primary

PCI?

PCI appears to have its greatest mortality benefits in high-

risk patients, including patients with large anterior MI or

hemodynamic impairment in Killip Class III–IV. This is

demonstrated in the SHOCK trial, where patients in car-

diogenic shock have an absolute 9% reduction in 30-day

mortality with coronary revascularization instead of

immediate medical stabilization [9]. Primary PCI is also

mandatory in patients at high risk for bleeding complica-

tions (mainly at risk for intracranial hemorrhage or severe

bleeding) in whom fibrinolytic therapy is contraindicated.

In hospitals with a PCI capability, mechanical revascu-

larization should be timely performed in all patients,

aiming to maintain the door-to-balloon time below 90 min,

independent of the risk profile of the patient.

In all other situations, and particularly in hospitals,

where a catheterization laboratory is not available, the

choice between medical or mechanical reperfusion is based

upon the time from symptom onset of the ischemic process

and the time of delay between a prompt fibrinolytic treat-

ment and a deferred PCI. Using data from 21 trials

enrolling patients with STEMI, Nallamothu and Bates

evaluated both the 4 to 6-week incidence of death, rein-

farction and stroke in patients who received thrombolysis

or primary PCI and the PCI related time delay, defined as

the mean (or median) difference between time-to-needle

insertion in fibrinolytic therapy and time-to-balloon infla-

tion in PCI. They found that as PCI related time delay

increased, absolute mortality reduction at 4–6 weeks

favouring primary PCI over fibrinolytic treatment decrea-

ses, with apparent equivalence after a PCI-related time

delay of more than an hour [10]. This is the reason why in

patients with a symptom duration within 3 h, the AHA/

ACC guidelines on STEMI state that primary PCI should

be preferred to fibrinolytic treatment, whether or not the

hospital where the patient arrives has a PCI capability, if

the expected door-to-balloon inflation time minus the door-

to-needle insertion time is less than 1 h (class I, level of

evidence B) [11].

Finally, availability of invasive facilities is an important

determinant of feasibility of PCI: the catheterization lab-

oratory team should be well trained, and should perform a

high volume of procedures per year; moreover, organiza-

tion of ambulance systems and an adequate pre-hospital

management are also required to ultimately provide a

successful reperfusion therapy in the majority of patient

candidates to primary PCI [12].
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Conclusion

Primary PCI has many advantages over fibrinolytic treat-

ment, and should be specifically recommended in all

patients at high risk for death, reinfarction or hemorrhagic

stroke. As with fibrinolysis, benefit from primary PCI is

also time related, even though after 3 h of symptom onset

there are still good chances to reopen the infarct-related

coronary artery and to positively influence the outcome of

the patient. In any case, a good interaction between

ambulance system and hospitals with and without PCI

capability, a well-trained catheterization laboratory team

and the correct use of ancillary therapies are crucial pre-

requisites to provide the best reperfusion strategy to all

patients who present with STEMI, and should be imple-

mented in any case, in accordance with the scientific

evidence and the current indications of international

guidelines.
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