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ACUTE MYOCARDIAL INFARCTION: THROMBOLYSIS WITH RECOMBINANT
TISSUE PLASMINOGEN ACTIVATOR (rt-PA) - PHILIPPINE EXPERIENCE

Lauro D. Magbiray, M.D., FPCP

ABSTRACT

Nineteen patients with acute myocar-
dial infarction .presenting within 6 1/2
hours of onset of chest pain were given
intravenous rt-PA (Actilyse) at a dosage
of 10 mg i.v, bolus followed by 3 hours
drip infusion up to a total dose of 100
mg. We reviewed the results of this
therapeutic regimen in order to deter-
mine if thrombolytic therapy using re-
combinant tissue-type plasminogen acti-
vator (rt-PA) can reduce in-hospital
mortality in patients with acute myocar-
dial· infarction without producing major
bleeding tendencies.

There were fourteen patients who
were given rt-PA from less than 1 hour
to 4 hours after the onset of symptoms.
These patients were relieved of chest
pain within 10 minutes to 2 hours. The
other three patients who were given rt-
PA 6 hours after symptom onset were
relieved of chest pain after 4 hours to
7 hours. There were two deaths, both
were in cardiogenic shock on admission.
They were given rt-PA 6 hours after the
onset of chest pain. These two condi-
tions namely, cardiogenic shock and
delayed administration of rt-PA. when
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present, can almost always predict fail-
ure of thrombolytic therapy.

We thus conclude that rt-PA admi-
nistration in. acute myocardial infarction
revealed a trend towards reduced mor-
tality at 21 days. Bleeding tendencies in
5 patients were all minor which did not
require blood transfusion.

INTRODUCTION

In the mid 1970s, a state of confu-
sion existed concerning the causal rela-
tionship between thrombus and trans-
mural myocardial infarction. Fortunately,
advances in clinicopathologic studies
that followed shortly after have clarified
the pathogenesis of myocardial infarction
and it is now clear that thrombus plays
an integral role in its onset."

At present, the use of intravenous
thrombolytic agents constitutes the major
change in the rnanaqernen] of acute
myocardial infarction. Fletcher first intro-
duced I.V. streptokinase in 1959, but its
use in acute myocardial infarction was
limited until the 1980s, when there was
adequate angiographic documentation of
coronary occlusion and thrombolysis."
Chazov, et ai, in the Soviet Union, were
the first to demonstrate fibrinolysis by
intracoronary streptoktnase.v Later,
Schroder, et al demonstrated that the
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occluded coronary artery could be
opened by intravenous streptokinase.

Streptokinase, which has no clot
selectivity - a property closely related to
a high thrombolytic activity, has led
other investigators to use recombinant
tissue plasminogen activator (rt-PA), a
natural human enzyme with clot selec-

.tlvity which could provide a more effec-
tive thrombolysis." 8 As a result of this,
four large trials were designed to directly
compare mortality after administration of
rt-PA, with that after administration of
streptokinase; the first was the Euro-
pean Cooperative Study group trial, the
TIMI I study, the plasminogen activator
Italian multicenter study (PAlMS) and
the second was the Auckland study.
When these studies were reviewed, the
result of which demonstrated an early
mortality of approximately 8% following
streptokinase; compared with approxi-
mately 4% following rt-PA. This interest-
ing result encouraged us to initiate this
present review of cases in the Philip-
pines. To the best of our knowledge,
this is the first and the largest review
ever conducted in the country concer-
ning the use of a thrombolytic agent,
rt-PA, in acute myocardial infarction. It
is our purpose to determine whether
the same trend on in-hospital mortality
reduction can similarly be achieved
as earlier demonstrated in studies con-
ducted in Europe and the United States.

MATERIALS AND METHODS

Nineteen patients, younger than 75
years of age, with acute myocardial

infarction participated in the study. They
had no less than 30 minutes, but no
more than 7 hours of ischemic chest
pain and ST segment elevation on a 12-
lead electrocardiogram which did not
subside after nitrate therapy. Exclusion
criteria included: recent cardiopulmonary
resuscitation, poorly controlled hyper-
tension with blood pressure of 180/110
mmHg or greater, recent bleeding,
surgery within 21 days, advanced major
disease, history of cerebrovascular dis-
ease and head or spinal trauma within
6 months.

Participating patients received
standard therapy for myocardial infarc-
tion in the emergency room including
nitroglycerin, lidocaine and oxygen. All
patients were given initially 10 mg of
Actilyse (rt-PA) by intravenous bolus for
1 to 2 minutes, followed by 3 hours drip
infusion up to a total dose of 100 mg.
Patients were observed for the
occurence of signs of bleeding,
dysrhythmias and relief of chest pain
and/or dyspnea.

RESULTS.

A total of 19 patients with acute
myocardial infarction were admitted in
the coronary care unit of 5 participating
hospitals in Metro Manila from January
1 to December 31, 1988. All patients
except one were male. The age ranged
from 29 to 73 years old. The time from
onset of symptoms to initiation of throm-
bolytic therapy ranged from 30 minutes
to 6 1/2 hours (Table II). The average
hospital stay is 21 days. There were 13



patients with anterior and 6 with inferior
wall infarction (Table I). Nine patients
presented with pulmonary congestion
and cardiomegaly, two of whom died
(Table IV). Of these 2 patients one was
admitted 6 hours and the other, more
than 6 hours after the onset of symp-

-»

toms; both were more than 67 years old
and one had previous infarction and
pulmonary edema (Table IV). Thirteen
patients arrived in the hospital less than
6 hours and one in 6 hours and 5
patients more than 6 hours after the
onset of symptoms (Table II). A total
of 5 patients developed hematoma after
the therapy; all of whom had dysrhyth-

Table I. Risk Stratification for Acute MI and
In-hospital Mortality

No. of Patients

Low Risk
First. inferior MI. 2
Killip Class I 1

Medium Risk
Anterior MI 10
Killip Class II 1
Inferior MI with reciprocal

ST change 2

High Risk
Second MI 1 (died)
Age more than 75 ye •..•rs 0
Killip Class III 0

Extreme Risk
Killip IV (Cardiogenic Shock) 2 (1 previous

CABG; 1 died)

Acute Myocardial Infarction 10'1

miaJPVC's) on arrival in the emergency
room, four of whom arrived within 3
hours or less after the onset of symp-
toms. Hematoma were all seen in the .
upper extremities (Table V).

DISCUSSION

Predictors of Reperfusion

Admittedly, no hemodynamic studies
were done before and after therapy. In
this situation, success in thrombolytiC
administration has to be pre-determined
to a large 'extent by well-established
factors that influence the likelihood of
coronary artery reperfusion. We
adopted these determinants from the
registry committee for the Society of
Cardiac Angiography which entered
1,029 patients who underwent throm-
bolytic therapy from July 1981 to August
1984.7 In this registry, Gensini, et' al
reported 4 strong predictors and
positively associated with reperfusion,
these are: early treatment, absence of
cardiogenic shock, ongoing chest pain
and hypotension. The reason for
improved reperfusion in hypotensive
patients who are not in shock is not
clear. In our review all patients with
severe chest pain and eight subjects
with hypotension, but not in shock
survived. Two deaths had cardiogenic
shock and both were given throrn-

Table II. The Time from Onset of Symptoms to Initiation of Thrombolytic Therapy

> 6 Hours
< 7 Hours

< 1 Hour 1 Hour 2 Hours 3 Hours 4 Hours 6 Hours

No. of Patients 3 54 2 3
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bolytic therapy at 6 hours and more
after the onset of symptoms (Table IV).
Table III shows that patients who were
treated 3 to 4 hours or less had an
early relief of chest pain.

Maintenance Infusion and Reocclusion

The New York University - Mount
Sinai reperfusion study and the
Netherlands Interuniversity trial have

Table III. Relief of Chest Pain After rt-PA Administration in Relation to Onset of Symptoms Before Therapy

Number of Patient No. of hours after onset of
symptoms up to rt-PA therapy

Relief of chest pain after rt-PA
administration

14 < 1 to 4 hours 10 minutes to 2 hours

5 (3 survivor) > 6 hours 4 hours to 7 hours

(2 mortality) > 6 hours undetermined; in cardiogenic shock

Table IV. In-hospital Mortality (2 patients)

Hours from Onset Cardiomegaly
Age of Signs & Symptoms & Pulmonary Previous Myocardial

to Initiation of Therapy Congestion Infarction

72 6 hours Present Present

68 > 6 hours Present None

. Table V. Complications (Hematoma) 5 Patients

No. of Hours from Onset of
Age Site Dysrhythmia Signs & Symptoms to Initiation

of Therapy

72 Left arm Present 6 hours
30 x 20 cm

67 Left arm Present 30 minutes
5cm.

49 Right anticubital Present 3 hours
5cm

48 Right elbow Present 1 hour
1 x 1 cm

50 Right anticubital Present 4 hours
1 x 2 cm



provided us a better insight concerning
the natural history of coronary
occlusion. These studies demonstrate
that with the use of heparin infusion,
a dynamic process of occlusion,
spontaneous thrombolysis and reoc-
clusion commonly occurs during the
first month after myocardial infarction
and without specific therapy. Over 75%
of the infarct-related arteries will be
occluded in the convalescence phase of
acute MI.15 It is clear, therefore, that
a successful thrombolytic therapy of
acute MI does not always produce
stable coronary artery patency. Gold, et
al at Massachusetts General Hospital
and Harvard Medical School utilized
continuous heparin infusion in an at-
tempt to prevent reocclusion, but failed
to demonstrate its usefulness for this
purpose. However, they succeeded in
preventing reocclusion and unstable
angina when rt-PA maintenance infusion·
was given for less than 7 hours with a
total dose of 100 mg with minimal
compllcatlons.' In other studies, Johns,
et aP3 also from the Harvard group of
investigators and Topol, et ape of the
University of Michigan have confirmed
the observation that a higher, weight
adjusted first hour dose of intravenous
rt-PA, with a shorter duration of main-
tenance infusion, is associated with: (1)
improved infarct vessel patency in
patients with high grade residual steno-
sis, (2) more rapid recanalization and (3)
less bleeding complications with lesser
fibrinogenolysis.

Since our own study has also
utilized a maintenance infusion of rt-PA
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after the initial dose at 3 to 4 hours
duration, this provides further basis in
predicting reperfusion and prevention of
reocclusion.

rt-PA Against Streptokinase and Rescue
PTCA

Even if thrombolytic therapy fails in
acute MI, the use of other thrombolytic
agents like streptokinase and invasive
procedure, PTCA, seems unwarranted.
In the TIMI I trial, it has been shown
that the patency rates after rt-PA is 70%
and 43% for streptokinase, which is also
less effective than rt-P~ in dissolving
older thrombi. On the other hand,
rescue or immediate PTCA after throm-
bolysiS has no significant benefit. and
has failed to :prevent reocclusion by
inducing endothelial damage resulting
in an environment of increased tendency
to occlusion either by thrombus or
increased vascular reactlvlty." It was
also attended by bleeding episodes
requiring transfusion. The TIMI II by E.
Braunwald, et al at Harvard and the
European study by Semoons, et al have
all confirmed these observations.

Delayed Administrations of rt-PA

We included 6 patients who were
admitted at 6 hours or more, but less
than 7 hours. Four who were not in
shock on admission survived. Shapiro,
et al at John Hopkins Hospital designed
a study to test whether old thrombi, 3
to 13 days after acute MI, are suscep-
tible to lysis by thrombolytic agent on
the premise that lysis may occur one
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week after thrombosis because thrombi
takes 4 to. 6 weeks to orqanize."?

Saito, et al at Shizuoka Rosai Hos-
pital in Japan have shown that patient
after acute MI with none or poorly
developed collateral, but successful
thrombolysis, their global and regional
ejection fraction were similar to those
with unsuccessful thrombolysis so that
they recommended thrombolysis on
patients even after several hours post
MI because LV function may improve as
a result of well developed couaterats."

Anterior MI

In TIMI trial, anterior wall MI had a
lowest -mortality after rt-PA therapy. In
the risk stratification, anterior MI is
placed under medium risk (Table I). We
have 10 anterior MI cases without
caroloqeruc shock, all had a favorable
in-hospital course after rt-PA adminis-
tration.

Reinfarction, Cardiogenic Shock and
Pulmonary Edema

In the risk stratification, reinfarction
and cardiogenic shock are placed under
high and extreme risk respectively. One
death in this review had reinfarction and
pulmonary edema, the other was in
carQiogenic shock on admission. Cardio-
genic shock can almost always predict
failure in thrombolytic therapy regard-
less of the type of thrombolytic agent
had been used. Weiner, et al at the
University of Rochester Medical Center
revealed a 46% hospital mortality

rate in acute MI patients with pul-
monary edema and 6% if pulmonary
edema is, not accompanied by acute
MI.12

Ventricular Oysrhythmias

One of our patients had ventricular
fibrillation, but was successfully resusci-
tated and survived.

Garan, a recipient of an American
Heart Investigatorship Award in 1987,
tested if thrombolysis makes the heart
susceptible to ventricular. dysrythmias
induced by electrical stimulation. He
observed that thrombolysis does not
alter the electrophysiology of acute
MI, so as to make it susceptible to
ventricular stimulation.

Kerrschot, in another study, sug-
gested that arrhythmias can be
induced less often in patients after
giving thrombolytic agent. There is now
evidence suggesting that ventricular
fibrillation is a non-specific response
to electrical stimulation in patients with
acute MI with or without thrombolytic
therapy.

Bleedinr;; Tendencies

The 100 mg total dose and mainte-
nance infusion of rt-PA of less than 7
hours can provide clinicians a safety
guide in the administration of rt-PA
without reducing its efficacy. With this
finding, excessive fibrinogenolysis and
major bleeding like intra-cranial,
retroperitoneal and hematemesis - have



been avoided. On the other hand,
streptokinase, conventional and sup-
posedly effective dose, is still being
attended by major bleeding tendencies.
The I.S.A.M. study group reported 4
cases of intra-cranial bleeding with
conventional dose of streptokinase and
3 of these 4 patients were diabetics
and one with hypertension." Clinicians
are still looking for a streptokinase dose
which will not result in major bleeding
without reducing its effectiveness.

There were only 5 cases of minor
bleeding in this review which further
demonstrate the safety of this dose
regimen. The hematomas observed
during the early hours in the hospital
confirm the claim that rt-PA patients
are early bleeders, while streptokinase
patients are late bleeders. The former
is a characteristic of bleeding due to
fibrinolysis while the latter signifies
fibrinogenolysis.
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