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Primary angioplasty
The optimal reperfusion strategy in the United States?

Limitations to thrombolytics have included the inability
to restore normal flow in most patients, recurrent
ischaemia, reocclusion, and restricted recovery of left ven-
tricular function. In an attempt to overcome these limita-
tions, in early studies angioplasty was applied
immediately after intravenous thrombolysis. However,
these studies failed to show a benefit of immediate percu-

taneous transluminal coronary angioplasty (PTCA) and
there was a suggestion that it worsened the outcome com-

pared with a more conservative approach."'- Subsequent
studies showed that thrombolytic therapy aggregates
platelets,68 extends coronary dissection planes,910 and
increases the cardiac event rate after coronary angio-
plasty." 12 Thus the current focus has been on primary
PTCA. "Direct" or "primary" PTCA refers to angio-
plasty that is undertaken as a primary reperfusion strategy
without prior thrombolytic therapy. Observation series
showed high patency rates and a favourable prognosis in
patients treated with primary PTCA."3-15 However, until
recently there were no prospective randomised data to
compare primary PTCA with thrombolysis.

PROSPECTIVE TRIALS
To test whether PTCA results in greater myocardial sal-
vage than thrombolysis, Gibbons randomised 47 patients
to primary PTCA and 56 patients to tissue plasminogen
activator (t-PA, alteplase).9 Infarct size as assessed by
acute and predischarge SESTA 99Tc methoxy-isobutyl
isonitrile scans was similar in the two groups, however,
with an average time to reperfusion of 4-5 hours it would
be difficult to show any difference in infarct size.
Moreover, patients assigned to the t-PA arm had a signifi-
cant reduction in recurrent ischaemia (15 v 36%, P =

0 02), shorter length of hospital stay (7 7 v 10-6 days),
and a trend toward reduced hospital costs ($16 811 v

$21 400, P = 0-09). At 6 months there were fewer read-
missions in the PTCA group (4 v 18%, P = 0 04) and
lower follow up costs.

Zijlstra et al randomised 142 patients to receive either
intravenous streptokinase or primary PTCA.20 Acute
patency was achieved in 98% of patients randomised to
PTCA. Patients assigned to the PTCA arm had lower
rates of recurrent ischaemia (9 v 38%, P = 0-001) and
reinfarction (0 v 13%, P = 0 003). The mean (SD) pre-

discharge ejection fraction was higher in the PTCA group
(51 (11) v 45 (12)%, P = 0-004). Late follow up catheter-
isation showed a patent vessel in 91% of PTCA patients
compared with 68% of streptokinase patients (P =

0.001).
The Primary Angioplasty in Myocardial Infarction

(PAMI) trial was a multicentre trial in which 395 patients
of any age who presented with acute myocardial infarc-
tion (MI) were treated with heparin and aspirin and then
randomised to primary PTCA or t-PA followed by con-
servative care.2' Time from randomisation to treatment
was longer in the PTCA group (60 v 32 minutes).
However, once the PTCA procedure was initiated, reper-
fusion was quickly established, resulting in earlier resolu-
tion of chest pain. Among the patients randomised to
PTCA, 90% had PTCA attempted and procedural suc-

cess was achieved in 97%. No patient required emergency

coronary artery bypass grafting (CABG) after attempted
PTCA. A patent vessel was achieved by PTCA or sponta-
neous reperfusion in 98% of patients randomised to
PTCA. The table shows that patients randomised to
PTCA had a lower rate of recurrent ischaemia, fewer
intracranial bleeds, a shorter length of hospital stay, and a
trend for fewer reinfarctions and lower mortality. Patients
who met the thrombolysis in myocardial infarction (TIMI
2B)22 criteria of "not low risk" (age >70 years, anterior
MI, heart rate >100 beats/min) had a significant reduc-
tion in mortality with PTCA (2-0 v 10-4%, P = 0-01).
For the patients considered to be at low risk, mortality in
the PTCA and t-PA groups was similar. The primary end
point of recurrent myocardial infarction or death
occurred less frequently in the PTCA group by the time
of hospital discharge (5-1 v 12-0%, P = 0-02) and at
6 months (8-5 v 16-8%, P = 0 02). Left ventricular func-
tion acutely and at 6 weeks was similar in the two groups.
The in-hospital charges, which included physician fees,
were similar in the two groups.

Results of the primary angioplasty in myocardial infarction (PAMI) trial

PTCA t-PA
(n = 19S5) (%/) (n = 200)(%O) P

Death overall: 2-6 6-5 0-06
Not low risk* 2-0 10-4 0-01
Low risk 3-1 2-2 0-69

Reinfarction 2-6 6-5 0 06
Death or non-fatal reinfarction 5-1 12-0 0-02
Death or non-fatal reinfarction

(6 mnth) 9 17 0-02
Haemorrhagic stroke 0 2 0 05
Ventricular fibrillation 7 2 0-02
Vascular surgical repair 2 0 0 05
Ejection fraction (mean (SD)) (%) 53 (13) 53 (13) 0-52
Length of hospital stay (days) 7-5 8-4 0-03

*Not low risk: age >70, anterior MI, heart rate >100 heats/min.

CONCLUSIONS
In conclusion, the three published randomised trials each
showed a significant reduction in recurrent ischaemia
when PTCA was compared with thrombolysis. In addi-
tion, pooled data from these trials show that primary
PTCA is associated with significantly lower rates of rein-
farction, stroke, and death than thrombolysis (figure).
The less complicated hospital course after PTCA signifi-
cantly reduced the length of hospital stay in all three ran-

domised trials and combined hospital and professional
charges for PTCA treated patients were less than or equal
to those for the thrombolytic group.

It has now been established that TIMI 3 flow is an

important determinant of left ventricular functional
recovery and survival.23 A meta-analysis of angiographic
trials24 and the GUSTO (Global Utilization of
Streptokinase and Tissue Plasminogen Activator for
Occluded Coronary Arteries) angiographic substudy23
report acute patency rates after thrombolysis of from 50%
(with streptokinase) to 80% (after accelerated t-PA) with
normal anterograde flow in only 40-52% of patients. The
strategy of primary PTCA resulted in acute patency rates
of 98-99%, normal flow in 93-94% of vessels, and <50%
stenosis in 93-97% patients.'719-22 In addition, primary
angioplasty does not seem to delay the time to reperfusion
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Pooled data from the three published randomised trials indicate that
primary PTCA is associated with reduced rates of reinfarction, death, and
stroke. 1820

as assessed angiographically2025 or by resolution of chest
pain. 921 Therefore, the available data suggest that pri-
mary PTCA is superior to intravenous thrombolytic drugs
at quickly establishing a patent infarct vessel.

Until recently, it was thought that reocclusion after
thrombolysis occurred primarily in the first few days of
infarction. Paired early and late coronary arteriograms
were obtained in only two thrombolytic trials. In the
TAMI-6 trial angiography was performed 48 hours and 6
months after myocardial infarction.26 Patients treated with
t-PA had patency rate of only 59% at 6 months which was
no different from patients who had received placebo. The
Antithrombotics in the Prevention of Reocclusion in
Coronary Thrombolysis (APRICOT) trial randomised
300 patients who had a patent vessel 48 hours after strep-
tokinase to receive aspirin, coumadin (with continuation
of heparin until a therapeutic prothrombin time was

achieved), or neither.27 At 3 month follow up catheterisa-
tion all three groups had high rates of reocclusion, with a
late patency rate of only 71 %. In contrast, patency rates
after PTCA remained high (87-91%) 3-6 months after
myocardial infarction.'2 20 28

Therefore, there are several advantages to PTCA when
used as a primary reperfusion strategy. An emergency
diagnostic catheterisation with early definition of coro-

nary anatomy allows the treatment to be individually
tailored; indeed, in the PAMI trial, 10% of patients ran-

domised to PTCA did not undergo the procedure
because they had severe multivessel or left main disease
requiring emergency bypass surgery (5%) or spontaneous
reperfusion with no high grade stenosis (5%). Acute and
late patency rates are higher than those achieved with
thrombolysis, the rates of recurrent ischaemia and
intracranial bleeding are reduced, and the length of hospi-
tal stay shortened. Importantly, primary angioplasty also
seems to reduce rates of reinfarction and death, particu-
larly in high risk patients. These data suggest that when
the facilities and trained personnel are available, primary
angioplasty is the preferred reperfusion strategy.
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