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ABSTRACT 
 
Background: Myocardial infarction (MI) is one of the most common and serious 
diseases resulting from coronary artery occlusion and major reduction in blood flow. 
Streptokinase as a thrombolytic is considered the first and most important therapeutic 
intervention for reperfusion following MI in most countries including Iran. Our pre-
vious study showed that, the prevalence of high antibody titers against streptokinase 
was 13.5% in the studied population from Iran, which was 2.5 times more common 
than data from other studies. Objective: To evaluate anti-streptokinase antibody 
titers before and immediately after streptokinase administration and its relation to 
reperfusion therapy success rates. Methods: A total of 200 patients with acute MI 
was selected. Antibodies against streptokinase were measured before and 2 days after 
administration of streptokinase. Before streptokinase administration and every hour 
after streptokinase administration, for 3 consecutive hours, an ECG was taken from 
each participant and changes were evaluated in relation to antibody levels. Results: 
Out of 200 patients, 42 (21%) had high levels of antibody titer. Out of these 42 pa-
tients, 13 (6.5%) still had measurable levels of anti-streptokinase antibody after 
streptokinase administration. Conclusion: Our results show the ability of the anti-
streptokinase antibody to neutralize the effects of streptokinase. 
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INTRODUCTION 
 
Myocardial infarction (MI) is one of the most common and serious diseases resulting 
from coronary artery occlusion or major reduction in blood flow which occurs due to 
atherosclerosis (1). In spite of remarkable achievements in the management of MI in 
recent decades, ischemic cardiac disease is still one of the major health problems in 
developing countries (2). 
Currently 4 reperfusion modalities are used for management of coronary artery oc-
clusion: autolysis, thrombolytic therapy, balloon angioplasty, and coronary artery 
bypass graft (3). 
In Iran and some other developing countries, streptokinase as a thrombolytic is assumed 
the first and the most important therapeutic intervention for reperfusion, which best 
matches the socioeconomic status of most patients. However, it should be remembered 
that streptokinase is prepared from various streptococcal species which cause different 
streptococcal infections in humans with resultant serotype specific antibody production. 
As streptococcal infection is common in our country, high levels of antistreptokinase 
antibody can be anticipated. Therefore there is a possibility of reperfusion failure (4). 
Our previous study showed that the prevalence of high antibody titter against sterp-
tokinase in the studied population from Iran was 13.5% which was 2.5 times greater 
than other studies (4). 
The objective of this study was to evaluate the titter of the antistreptokinase anti-
bodies before and after streptokinase administration and its relation with reperfu-
sion success rates. 
 
 
MATERIALS AND METHODS 
 
This study was a cross–sectional study. A total of 200 MI patients admitted to Noor 
hospital, Isfahan, Iran, was selected by simple sampling. 
The case group consisted of patients who were admitted during the first two hours 
after the onset of chest pain. Patients with Q wave MI, bundle branch block masking 
the ST segment changes, and patients in whom streptokinase was contraindicated 
were excluded (5). Participants who died in the first few hours after streptokinase 
administration were also excluded. 
At the time of admission a blood sample and an ECG was obtained from each par-
ticipant. ECG was repeated every hour for 3 consecutive hours after administration 
of streptokinase. ST segment elevation suggestive of MI had to be confirmed in pa-
tients’ ECG. Antistreptokinase antibody level was also recorded 2 days after admini-
stration of streptokinase. 
Cardiac enzymes, CPK and CPK–MB, had to be elevated except in patients with 
successful reperfusion (6). 
An ELISA kit was used for detection of antistreptokinase antibody levels. Clinical vial 
of streptokinase was used as antigen source (SK KABI Pharmacia, Sweden) and pa-
tients' sera as source of antibody, then substrate (peroxidase enzyme) was added (4). 
Optical density was determined at 492 nm using BIO-TEK instrument ELISA reader. 
Resolution of ST segment as much as 50-70% during 1.5 to 2 hours after strepto-
kinase administration was an indication of successful reperfusion, based on TIMI 
flow scale (TIMI 3) (7-9). 
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RESULTS 
 
Forty two (21%) of 200 patients had elevated anti-streptokinase antibody before ad-
ministration of streptokinase, 13 cases (31% and 6.5% of all cases) still had measur-
able anti-streptokinase antibody levels after administration of streptokinase. In the 
remaining patients (158 cases), none had a measurable anti-streptokinase antibody 
level 2 days after administration of streptokinase. 
Out of 200 patients, 155 (77.5%) developed Q wave during hospitalization period 
(Table1) and 28  patients had 50% to 70% ST segment resolution during 1.5 to 2 
hours after streptokinase administration of whom 26 had low antibody titters  
(Table2). 12 patients (6%) died in hospital, of whom 4 had high antibody titters. This 
was 9.52% of the patients who had high antibody titter (42 patients). 
 

Table 1. Relation between Q-wave formation and anti-streptokinase  
antibody titter before administration of Streptokinase (P=0.064) 

 
Q-Wave Formation Prevalence High titter Low titter 
Positive 155 37 (23.87%) 118 (76.12%) 
Negative 45 5 (11.11%) 40 (88.88%) 
Total 200 42 (21%) 158 (79%) 

 
 

Table 2. Relation between resolution of ST segment and antistreptokinase 
antibody titter before administration of Streptokinase (P=0.048) 

 
ST segment resolution Prevalence High titter Low titter 
Positive 28 2 (7.14%) 26 (92.85%) 
Negative 172 40 (23.25%) 132 (76.74%) 
Total 200 42 (21%) 158 (79%) 

 
 
DISCUSSION 
 
Although spontaneous reperfusion can occur after MI, persistent thrombotic occlu-
sion of coronary arteries is present in most cases, so widespread use of thrombolytic 
therapy including streptokinase should be considered. It is postulated that the strat-
egy of primary angioplasty was no better than the strategy of fibrinolysis with provi-
sional rescue angioplasty in patients presenting with MI (10). Considering all the 
facts still some problems with SK therapy such as resistance should be resolved. 
Some studies suggest that in the presence of high anti-streptokinase antibody levels 
following streptococcal pharyngitis, a time period of 3 to 6 months should pass be-
fore streptokinase can be administered (11). Buchalter et al. reported development of 
streptokinase resistance, from 2 days to 2 years or even after 4 years of SK admini-
stration (12). Readministration of streptokinase in patients who received it in the past 
4 to 6 months has a relative contraindication. 
Fears et al. found no clinical resistance to streptokinase despite presences of an-
tistreptokinase antibody (13). 
Our previous study showed that prevalence of antistreptokinase antibody is 2.5 times 
more common in our population than western populations; however there was no sig-
nificant association between antibody levels and Q wave formation (4). 
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In the current study, we doubled the sample size and measured antibody levels after 
streptokinase administration. We found a significant relationship between resolution 
of ST segment elevation, degree of reperfusion and antibody levels. However we 
found no association between Q wave formation and presence of anti-streptokinase 
antibody, similar to Schroder et al. and Krucoff et al. studies (14, 15). 
Variations in the prevalence of antibody titter against streptokinase are due to differ-
ences in the prevalence of streptococcal infections in different regions. The season in 
which the study is carried out, is also an important factor, as the prevalence of the 
streptococcal infections is higher in autumn and winter. As streptokinase is imported 
to our country, the expiration date and the volume of its effective material should 
also be checked (16). 
In conclusion, in a population with elevated anti-streptokinase antibody levels, there 
is a chance for neutralization of streptokinase used as a fibrinolytic drug. 
 
 
REFERENCES 
 
1. Dahlback B. Blood coagulation.Lancet. 2000;355:1627-32. 
2. National Center for Health Satictics. Annual summary of births,marriages , divorces and death. Washingtone DC. United 

States  1995; 43: 5-10. 
3.  TIMI Study Group. The Thrombolysis in Myocardial Infarction (TIMI) trial. Phase I findings.N Engl J Med. 

1985;312:932-6. 
4. Shemirani H, Rezaei A, et al . Sterptokinase efficacy in myocardial infarction management: Is it related to serum antis-

terptokinase antibody titer. Res Med Sci J. 2000; 5: 162-165. 
5. Antman EM, Anbe DT, Armstrong PW, Bates ER, Green LA, Hand M et al. ACC/AHA guidelines for the management of 

patients with ST-elevation myocardial infarction; A report of the American College of Cardiology/American Heart Asso-
ciation Task Force on Practice Guidelines (Committee to Revise the 1999 Guidelines for the Management of patients with 
acute myocardial infarction).J Am Coll Cardiol. 2004;44:1-211. 

6. Gibson CM. Has my patient achieved adequate myocardial reperfusion? Circulation. 2003;108:504-7. 
7. Schroder R, Wegscheider K, Schroder K, Dissmann R, Meyer-Sabellek W. Extent of early ST segment elevation resolu-

tion: a strong predictor of outcome in patients with acute myocardial infarction and a sensitive measure to compare 
thrombolytic regimens. A substudy of the International Joint Efficacy Comparison of Thrombolytics (INJECT) trial.J Am 
Coll Cardiol. 1995;26:1657-64. 

8. van 't Hof AW, Liem A, de Boer MJ, Zijlstra F. Clinical value of 12-lead electrocardiogram after successful reperfusion 
therapy for acute myocardial infarction. Zwolle Myocardial infarction Study Group.Lancet. 1997;350:615-9. 

9. Buja LM, Willerson JT. Clinicopathologic correlates of acute ischemic heart disease syndromes.Am J Cardiol. 
1981;47:343-56. 

10. Bonnefoy E, Lapostolle F, Leizorovicz A, Steg G, McFadden EP, Dubien PY et al. Primary angioplasty versus prehospital 
fibrinolysis in acute myocardial infarction: a randomised study.Lancet. 2002;360:825-9. 

11. Gemmill JD, Hogg KJ, Dunn FG, Rae AP, Hillis WS. Pre-dosing antibody levels and efficacy of thrombolytic drugs con-
taining streptokinase.Br Heart J. 1994;72:222-5. 

12. Buchalter MB, Suntharalingam G, Jennings I, Hart C, Luddington RJ, Chakraverty R et al. Streptokinase resistance: when 
might streptokinase administration be ineffective?Br Heart J. 1992;68:449-53 

13. Fears R, Hearn J, Standring R, Anderson JL, Marder VJ. Lack of influence of pretreatment antistreptokinase antibody on 
efficacy in a multicenter patency comparison of intravenous streptokinase and anistreplase in acute myocardial infarc-
tion.Am Heart J. 1992;124:305-14. 

14. Schroder R. Prognostic impact of early ST-segment resolution in acute ST-elevation myocardial infarction. 
Circulation. 2004;110:506-10. 

15. Krucoff MW, Johanson P, Baeza R, Crater SW, Dellborg M. Clinical utility of serial and continuous ST-segment recovery 
assessment in patients with acute ST-elevation myocardial infarction: assessing the dynamics of epicardial and myocardial 
reperfusion.Circulation. 2004;110:533-9. 

16. Hermentin P, Cuesta-Linker T, Weisse J, Schmidt KH, Knorst M, Scheld M et al. Comparative analysis of the activity and 
content of different streptokinase preparations.Eur Heart J. 2005;26:933-40. 


