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of clinical records with regard to history of drug abuse
may be the other major lacunae.
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Early or elective coronary angioplasty in
acute myocardial infarction

The TIMI Study Group (Maryland Medical Research
Institute, 600 Wyndhurst Avenue, Baltimore, Maryland,
USA). Comparison of invasive and conservative strategies
after treatment with intravenous tissue plasminogen
activator in acute myocardial infarction. Results of the
thrombolysis in myocardial infarction (TIMI) phase II
trial. N Eng/ J Med 1989;310:61~27.

SUMMARY
Within four hours of suspected acute myocardial infarction
(AMI) 3262 patients entering 50 hospitals were treated with
intravenous recombinant tissue plasminogen activator (rt-PA).
The initial 520 patients received doses of 150 mg and the sub-
sequent 2742 patients doses of 100 mg given over six hours.
These patients were randomized to receive an invasive strategy
consisting of coronary angiography 18 to 48 hours after rt-PA
(n=1636), or a conservative strategy (i.e. coronary angiography)
and, if indicated, a percutaneous transluminalcoronary angio-
plasty (PTCA) was performed in those patients who had
spontaneous or exercise-induced ischaemia (n=1626). Of the
1636 patients who underwent the invasive strategy, 928 (57%)
were subjected to prophylactic PTCA with a success rate of93%
and in the conservative strategy 216 patients (13%) were sub-
jected to PTCA within 14 days of the onset of symptoms. The
;primary end points-non-fatal myocardial infarction or death
-within 42 days after randomization-<>ccurred in 179 patients
(11%) in-the invasive strategy group and in 158 patients (9.7%)
in the conservative strategy group-an insignificant difference.
There was also no significant difference in resting or exercise
ejection fractions between the two groups either at hospital
discharge (51±3. 7% v. 50±3.1 %) or six weeks later (50±3.3%
v. SO±2.3%). Patients who received 1SOmgofrt-PA had a higher
incidence of intracranial haemorrhage (1.9%) as compared to
patients given 100mg rt-PA (0.5%).
A subgroup of 1390 patients considered suitable for beta-

blocker therapy were randomized to early beta-blockade
(metoprolol 15.mg intravenously given. three times at two-
minute intervals followed by oral metoprolol50 mg twice on the
first day and 100 mg twice daily thereafter) or deferred beta-
blockade (metoprolol50 mg twice on the sixth day and 100mg
twice daily thereafter). Though the total mortality and ejection
fractions were similar in both groups at hospital discharge and
after 42 days follow up, the differences in non-fatal reinfarction
(16 v. 31) and recurrent ischaemic episodes (107 v. 147) at six
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days after entry into the study were statistically significant
(p=0.2 and 0.(05).
Thus, in patients treated with rt-PA for AMI, early coronary

angiography and PTCA offered no advantage over a less
complex conservative treatment in reducing mortality or
reinfarction.

COMMENT
Most physicians involved in the care of patients with AMI
have assumed PTCA or coronary bypass surgery to be
essential in preventing recurrent infarction and death
caused by the high grade coronary artery stenoses that
usually persist following successful thrombolytic therapy.
The results of this trial, however, do not support this
contention. Three thousand two hundred and sixty-two
suspected cases of AMI treated with rt-PA, heparin and
aspirin were randomized to (i) an invasive strategy (1636
patients)-928 (57%) were subjected to PTCA as they
had suitable anatomy, no total occlusion and more than
60% obstruction of the infarct related artery, and (ii) a
conservative strategy (1626 patients)-216 (13%) were
subjected to PTCA of the infarct related artery and
evaluated by coronary angiography only if they had spon-
taneous or exercise-induced evidence of ischaemia. There
was no advantage of early PTCA compared with an
elective approach in terms of non-fatal reinfarction (5.9%
v. 5.4%), death (5.2% v. 4.7%) and left ventricular func-
tion (50% v. 50.4%) at the end of 6 weeks. Though the
patients subjected to the conservative strategy had a
higher incidence of exercise-induced ischaemia, both at
hospital discharge (18% v. 13%) and at 42 days after AMI
(19% v. 17%), the fact that theseischaemicepisodeswere
not associated with higher death or reinfarction rates,
supports the conclusion that angiography and angioplasty
can safely be deferred until patients have recurrent
ischaemia after AMI.
Another point of interest revealed by this study is the

very low death (4.7%) and reinfarction rates (5.8%) at six
weeks after AMI in patients who received the conserva-
tive strategy. Routine angioplasty after AMI is unlikely to
improve these rates. Angioplasty of the patent infarct-
related artery soon after thrombosis does not appear to
preserve the ventricular function and reduce short-term
mortality. The European Cooperative Study 1Group ran-
domized 367 patients with AMI to rt-PA v. rt-PA and
PTCA. Though the PTCA group had less than' 50%
residual lesions, the 14-day mortality was higher (12% v.
5%) and no significant difference was observed in recur-
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rent angina (13% v. 11%) and non-fatal reinfarction (8%
v. 7%). Clearly the early PTCA after thrombolysis in
AMI offered no advantage and a similar conclusion was
drawn by the TIMI study group- in a randomized study of
earlyversus elective PTCA in 197 patients with AMI follow-
ing successful thrombolysis. Therefore, most patients
treated by thrombolytic therapy and antiplatelet drugs for
AMIwill neither need nor benefit from early angioplasty.
Patients with recurrent ischaemia should be evaluated
by angiography and subjected to elective PTCA or
coronary bypass surgery. Salvage angioplasty should be
considered for patients who have severe haemodynamic
abnormalities and coronary arteries in which reperfusion
has not occurred because this procedure is thought to
reverse ischaemia if performed within four hours of the
onsetof symptoms. This subset of AMI patients with cardio-
genicshock had a high mortality and a quickly performed
PTCAmay be beneficial.
The message of the TIMI -II trial is to 'watchfully wait' and
useexercise testing to identify patients at risk of recurrent
infarction and death despite thrombolytic therapy before
considering angiography and PTCA.
The financial implications of this study are enormous.
If early PTCA had been proved to be beneficial, the cost
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of developing facilities for angiography and PTCA or
surgery at smaller centres and urgent inter-hospital transfers
would have been phenomenal. In retrospect, as many as
43% angioplasties in the invasive strategy group were
avoidable except for the purpose of the research protocol.
The low and progressively decreasing mortality rate in
AMI also underlines the importance of putting any new
mode of therapy through the rigour of a prospective ran-
domized trial. Physicians will now find it easier to withold
invasive treatment after thrombolysis in AMI and watch
for recurrent ischaemia to help them decide whether
angiographic evaluation is necessary and a subsequent
elective PTCA or coronary bypass surgery is desirable.
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