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Abstract 
The early usc of thrombolytic agents is now the most important treatment in acute 

myocardial infarction (AMI). The earlier reperfusion should result in a higher survival rate. To 
determine whether the faster infusion of streptokinase (SK) will produce earlier rcperfusion. 40 
patients were enrolled to the trial. Half of them received 1.5 mu. of SK in one hour while the others 
received 1.5 mu. in half an hour. The rapid infusion group tended to have earlier reperfusion hut 
there was no statistically significant difference in the reperfusion time. Hypotension was ohsen'Cll 
in both groups but more in the conventional group and responded to intravenous fluid replacement. 
Bleeding complication was low in both groups. Four patients died. one from re-occlusion and 
developed severe bradycardia, the remainder had cardiogenic shock which did not respond to 
treatment. It can be concluded that SK infusion in half an hour is safe but the beneficial effect 
remains to be seen in a large scale study. 
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Thrombolytic agents are now the most im­

portant treatment in acute myocardial infarction 

(AMI)( 1-8). The more rapid restoration of blood 

tlow through the infarct-related artery may better 

preserve myocardial tissue and improve survival. In 

a recent report, GUSTO investigators group showed 

that accelerated infusion of tissue plasminogen 

activator (tPA) within one and a half hours instead 
of 3 hours can improve left ventricle function and 
reduce the mortality rate(9, I 0). In this study. we 
sought to determine that the rapid infusion of 
streptokinase (SK) within 30 minutes instead of 60 
minutes will result in higher rate of rcperfusion. 
The adverse reactions and early mortality rate were 
also determined. 
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MATERIAL AND METHOD 
Patients population 

Patients with chest pain lasting at least 20 
minutes within 6 hours from onset of symptom and 
ST segment elevation of 1 mm. or more for at least 
2 consecutive leads of standard EKG, admitted to 
the coronary care unit of Chulalongkorn University 
Hospital since November 1992, were enrolled in the 
study. The exclusion criteria were, age under 15 or 
over 75, previous stroke within 6 months, active 
bleeding, recent trauma or major surgery within 2 
weeks, severe uncontrolled hypertension (systolic 
BP > 180 and/or diastolic BP > 110 mmHg), aortic 
dissection, pericarditis, cardiogenic shock, severe 
electrolyte and acid-base imbalance, prolonged car­
diopulmonary resuscitation and previous treatment 
with SK. 

SK administration 
The patients were randomized into 2 

groups, rapid infusion group (SK30 - SK 1.5 mu. 
infused within 30 minutes) and conventional group 
(SK60 - SK 1.5 mu. infused within 60 minutes). 
Standard treatment for AMI were maintained as 
required. 

Measurement of reperfusion 
1. Duration of disappearance of chest pain 

after SK infusion was recorded. 
2. Significant reduction of ST segment 

more than 25 per cent of baseline was used by 
monitoring the highest lead of ST segment eleva­
tion every 5-15 minutes(11,12) for 4 hours. 

3. Early peak ofCKMB isoenzyme03, 14). 

Statistical analysis 
Unpaired student T test and chi-square test 

were used. P value < 0.05 was considered statisti­
cally significant. 

RESULTS 
Forty patients were randomized into 2 

groups, SK30 and SK60. Mean age, sex, coronary 
risk factors such as diabetes, hypertension, smok­
ing, dyslipidemia were similar in both groups. Loca­
tion and clinical presentation of AMI also showed 
no statistically significant difference. Initial mean 
arterial blood pressure was 89 ± 13 and 87 ± 18 
mmHg. Left ventricular ejection fraction was 0.45 
± 0.12 and 0.49 ± 0.10. Duration before thromboly­
tic infusion was 5.01 ± 2.2 and 5.10 ± 1.3 hours 

Table 1. Base-line characteristics of the patients. 

Duration of infusion 
SK 30 (%) SK 60 (%) 

Total of cases 20 20 
Age (yr) 54.1 ± 9.0 58.2 ± 8.6 
Sex M: F 19:1 15:5 
Diabetes 7 (35) 6 (30) 
Hypertension 3 (15) 8 (40) 
Smoking 13(65) 12 (60) 
Dyslipidemia 3 (15) 10 (50) 
Previous Hx of IHD 3(15) 4(20) 
Duration before SK (h) 5.01 ±2.2 5.10 ± 1.3 
Needle time (min) 169 ± 96 173± 110 
Location of MI 

:Anterior 9 (45) 8 (40) 
: Inferior II (55) 12 (~0) 

Initial mean BP (mmHg) 89 ± 13 87 ± 18 
Killip classification 

:Class I 16(80) 14 (70) 
:Class II 2 (10) 3 (15) 
:Class Ill 0 I (5) 
:Class IV 2 (10) 2 (10) 

Ejection fraction 0.45 ± 0.12 0.49 ±0.10 

Note : P value > 0.05 
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Table 2. Blood pressure after SK infusion. 

SK 30 
Pre SK Post SK 

Systolic BP 119 110 
Diastolic B P 75 66 
Mean BP 89 81 

Table 3. Result of treatment. 

Total of cases 
Duration of pain free (min) 
Reperfusion time (min) 
Peak CKMB (h) 
No. of patients with hypotension 
Successful reperfusion 
Re-occlusion 
Major bleeding 
Death 

and door to needle time was similar in both groups. 
Overall baseline characteristics are shown in Table 
1. 

After treatment with SK, average systolic, 
diastolic and mean arterial pressure in SK30 were 
not significantly changed but systolic and mean 
arterial pressure in SK60 were significantly low 
(Table 2). Five patients (25%) in SK30 and 10 
patients (50%) had significant hypotension. Most of 
them responded to intravenous fluid therapy. Dura­
tion of pain relief was 76 ± 55 and 65 ± 33 minutes. 
ST segment reduction time (reperfusion time) was 
92 ± 48 and 119 ± 70 minutes, in which there was 
no significant difference in both groups. Mean peak 
CKMB was also similar. Sixteen patients (80%) in 
SK30 and 15 patients (75%) in SK60 were success­
fully reperfused. Two and 1 were re-occluded in 
SK30 and SK60 respectively. No major bleeding 
complication was detected. Four patients died, 2 in 
the SK30 and the others in SK60. Three cases 
presented with extensive anterior wall MI and pro­
gressed to cardiogenic shock requiring intra-aortic 
balloon pump after SK treatment. One patient had 
coronary angiography and emergency coronary 
artery bypass graft, he died from intra-abdominal 
sepsis secondary to antibiotic associated colitis. The 
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SK60 
P value Pre SK Post SK P value 

NS 117 96 0.025 
NS 71 59 NS 
NS 87 72 0.037 

Duration of infusion 
SK 30 SK60 P value 

20 20 NS 
76 ±55 65 ± 33 NS 
92±48 119 ±70 NS 
15 ±2.9 15 ±4.0 NS 
5 (25) 10 (50) NS 
16 (80) 15 (75) NS 
2 (10) I (5) NS 

0 0 NS 
2 (10) 2 (10) NS 

fourth case had re-occlusion after successful reper­
fusion and progressed to severe bradycardia and 
hypotension which did not respond to treatment. 
Overall results are shown in Table 3. 

DISCUSSION 
Thrombolytic agents are most important 

to restore reperfusion in patients with occluded coro­
nary artery. Although some authors believe that pri­
mary coronary angioplasty gives higher reperfusion 
and improves the survival rate especially in the case 
of extensive anterior wall MI and cardiogenic shock 
(15,16), but the procedure requires a 24-hour avai­
lability of catheterization laboratory and an expe­
rienced team. The rationale that earlier and rapid 
reperfusion improved mortality rate in GUSTO was 
the basis of our study. In this study, there was no 
statistical significance of the reperfusion rate in both 
groups (80% in SK30 and 75% in SK60) which is 
consistent with previous studies(17-21). The reper­
fusion time (the time interval from onset of SK in­
fusion to the time of reperfusion) in SK 30 is less 
than in SK60 (92 minutes and 119 minutes respec­
tively) (P>0.05). Allan SL(22) showed that the 
reperfusion time was inversely related to the rate of 
SK infusion but the effect of infusion rate appeared 
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to plateau at a rate of greater than 500 u/Kg/minute 
which is equal to infusion of SK 1.5 mu. in 50 kg­
patient over 60 minutes. The reperfusion time was 
34 minutes in rapid and intermediate infusion, 54 
minutes in slow infusion. The reperfusion time in this 
study is higher than Allan's study may be due to the 
longer door to needle time of thrombolytic treat­
ment. The incidence of hypotension was 25 per cent 
in SK30 and 50 per cent in SK60 and higher than 

that of the large previous studies( 1,23 ). Neither 
allergic reaction nor major bleeding complication 
were observed. The limitation of this study is the 
small number of cases. So it does not have enough 
power to detect the small beneficial differences 
between the two groups. However, it can be con­
cluded that it is safe to give SK infusion in half an 
hour instead of one hour but the beneficial effect 
remains to be seen in a large scale trial. 

(Received for publication on January 22, 1998) 
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