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ABSTRACT

Rationale: Atherosclerosis is a prominent underlying factor to Diabetes and Hypertension seen in 80% of
patients leading to increased formation of thrombus thus blocking blood supply to myocardium. Fibrinolytics, such
as streptokinase in the dose of 1,500,000 U in slow IV infusion has good activity for reperfusion. The study is
aimed to evaluate the clinical efficacy and post-thrombolytic effects of streptokinase in STEMI patients. Materials
and Methods: A prospective observational study of 100 patients of both sexes with STEMI was included based
on inclusion and exclusion criteria. Demographic details of the patient, including ECG, Numerical Pain Rating
Scale pain scale before and after fibrinolytic therapy were collected to record pain. Statistical significance was
carried out with Students z-test, Chi- square test and SPSS software. Results: A marked change in ST segment
elevation was observed with streptokinase therapy and decrease in coronary pain was measured when comparing
before and after fibrinolytic therapy. At 90 min post thrombolytic therapy, 32 patients had pain relief (complete +
partial), 11 patients had ST segment settlement (complete + partial) and O patients has T wave inversion. At the
end of 48 hr of post thrombolytic therapy > 75% had pain relief, = 50% patients had ST segment settlement and
< 10% patients had T wave inversion which was the least marker of reperfusion. Conclusion: Significant activity
of streptokinase was obtained when used within 12 hr of resolution period. Chest pain, ST segment variations
were the prominent markers for testing the efficacy of therapy.
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INTRODUCTION

ACS (Acute Coronary Syndrome) form
the major part of cardiovascular deaths
broadly classified into STEMI (ST elevated
Myocardial Infarction) and NSTEMI
(Non ST elevated Myocardial Infarction).
STEMI results in complete occlusion
of epicardial artery paving either PCI
(Precutaneous Interventions) or fibrinolysis
to be the effective therapy.'” In conditions
of emergency where it becomes difficult
to perform PCI, fibrinolysis becomes
the immediate solution to such STEMI
patients preventing early deaths. Among
the other fibrinolytics, Streptokinase is a
non-fibrin selective fibrinolytic involved as
a thrombus and lysis, to restore supply to
epicardial artery.*” One in five middle aged
adults are known to have an underlying
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CAD which could progress to MI. Most
developing countries like India are expected
to experience a sharp rise in Ischemic
Heart Disease next to Infectious diseases.
Initiation of fibrinolytic therapy immediately
within some 0-3 hr brings down the short
and long term complications by 15% and
25% respectively, but there is a hesitant in
prescribing a fibrinolytic agent immediately.
Unsuccessful reperfusion therapy with
fibrinolytics could lead to its increased
adverse effects causing complications. Thus
time factor remains essential for success in
reperfusion therapy. This reperfusion therapy
with fibrinolytics not only compromises
flow to epicardial artery but also enables
microvascular flow monitored clearly with
the help of ECG and not alone with cardio
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angiogram. 180 min is the expected time for Streptokinase
rescue intervention.®®

Clinical outcomes of fibrinolytic therapy would include
resolution of elevated ST segment, relief from coronary
pain, early Creatinine Kinase rise (CK-MB), development
of reperfusion arrhythmias, T wave inversion from ECG.
Minimum of 24 hr is required for T wave inversion and
12 hr for CK-MB peak.” Complete resolution could be
defined as the reduction in >70%, partial resolution
as the reduction of 30% to 70% and no resolution as
reduction of <30% after 180 min of post thrombolysis
in ST. PCI remains superior to fibrinolytic reperfusion but
costissues and other logistic reasons makes thrombolysis
more effective and first priority. Management of Ml ina
developing country is still sparse due to non-availability of
many resources, thus requiring strong primary prevention
programs at the community level.""'> This study is carried
out with the intension of evaluating the clinical efficacy
and post-thrombolytic effects of Streptokinase in STEMI
patients.”?!?

MATERIALS AND METHODS
Duration and Design of study

This was a prospective observational study conducted
in the Cardiac Care Unit of a Tertiary care hospital in
Tiruvallur, Tamil Nadu for a period of 3 months from
February 2019-May 2019. The subjects included patients
who were admitted during this time period in the hospital.
Based upon the inclusion and exclusion criterion 100
patients of both sex with acute STEMI and further
thrombolysed with Streptokinase, were included in the
study. The study protocol is shown in Figure 1. Patients
who were presented with chest pain, age more than or
equal to 30 years and ECG with clear ST elevated MI
were included. Patient’s thrombolysed with any other
fibrinolytics, severe cardiac failure, systolic blood pressure
<90mmHg, past Q wave MI, acute MI within the previous
1 week, allergy to any medications, contraindications
to Streptokinase within the last 6 months, any surgery
or cerebrovascular accident, warfarin therapy, bleeding
disorders, uncontrolled hypertension, were not included
in the study.

Self-prepared proforma containing details of risk factors
of CAD (Hypertension, Diabetes Melitus, Alcohol,
Smoking, Family history), demographic details of the
patients, laboratorial information on blood parameters,
ECG variations were included. ECG was performed
before and 90 min after fibrinolytic therapy. Pain was
recorded with NPRS (Numerical pain rating scale) before
and 90 min after fibrinolytic therapy. Informed consent
and Institutional Ethics Clearance were obtained before
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initiation of the study.

Statistical analysis

Data was analyzed with the help of SPSS software after
the arrangement in Microsoft Excel sheet. Qualitative
data was analyzed with the help of Chi-square test,
Continuous data was analyzed with its Mean and Standard
deviations. A p value of <0.05 was considered statistically
significant.

RESULTS

Among the total of 100 STEMI patients included in the
study 62 (62%) were Male and 38 (38%) were Female
with mean age of about 55%3.1. Demographic details
of patients are elaborated in Table 1. 63% of STEMI
patients were diabetic, 55% were with Hypertensive status
and 44% with dyslipidemia. This shows how much threat
patients face with cardiovascular conditions. About 37%
of patients presented with Anterior M1, 30% with Lateral
MI, 20% with Inferior MI and 13% with Inferior + Right
ventricular MI as shown in Table 2.

About 18 (12.7%) were suspected with family history,
29 (20.5%) with smoking, 20 (14.17%) with alcohol, 31
(21.9%) with hypertension, 28 (19.8%) with Diabetes
and 15 (10.6%) with obesity as risk factors for STEMI
episode as elaborated in Table 3. Table 4 has clearly
depicted the association between pain perception
before streptokinase administration and 90 min after
streptokinase administration with the risk factors. Table
5 shows association between ST segment elevation
before streptokinase administration and 90 min after
streptokinase administration with the risk factors.
Demography of the patients with reperfusion is depicted
in Table 6.

At 90 min post thrombolytic therapy, 32 patients has pain
relief (complete + partial), 11 patients has ST segment
settlement (complete + partial) and O patients has T
wave inversion. At the end of 48 hr of post thrombolytic
therapy > 75% had pain relief, = 50% patients had ST
segment settlement and < 10% patients had T wave
inversion which is the least marker of reperfusion. Table
7 shows the comparison on ECG resolution with risk
factor variables with complete (40), partial (28) and failed
(26) therapy.

DISCUSSION

Among the fibrinolytics for reperfusion therapy,
Streptokinase is the most commonly employed one and
is already stated in other studies for its efficacy among
other fibrinolytics, reduced stroke and hemorrhagic
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Table 1: Demographic details of patients presenting

with STEMI.

Parameters F';i‘l:zg;:y Percentage (%)
Gender
Female 38 38
Male 62 62
Smoking
Non-smoker 42 42
Current smoker 36 36
Ex-smoker 22 22
Diabetic status
Yes 63 63
No 37 37
Exercise habit
Yes 43 43
No 57 57
Hypertension level
Yes 55 55
No 45 45
Hyperlipidemia status
Yes 44 44
No 66 66

Table 2: Site of infarction on ECG and its changes.

Parameters Frequency Percentage (%)
(n=100)
Anterior MI (V1-V6) 37 37
Lateral Ml (I, aVL, V5,V6) 30 30
Inferior MI (l1, 11, aVF) 20 20
Inferior + Rt Ventricular Ml 13 13

(II, 111, aVF + V4R)

Table 3: Risk factors of CAD.

Risk Parameters Frequency Percentage (%)
Family History 18 12.7
Smoking 29 20.5
Alcohol 20 14.17
Hypertension 31 21.9
Diabetes 28 19.8
Obesity 15 10.6

complications, feasibility, safety and decreased mortality
rates. The resolution time in widow period was high
in 0-4h which is not significant with that of < 12hr
as per other studies. Thus, frequency of thrombolysis
and baseline risk factors has no connectivity with the
resolution time.'*"”

A statistical significance of (p < 0.001) was obtained in
the NPRS pain scale before administration and 90 min
after initiating streptokinase therapy (Figure 2). Similarly
a statistical value of p < 0.005 was obtained with ST
segment resolution and streptokinase therapy. Schroder
¢t al. have mentioned in his studies that resolution of ST
segment from initiation of therapy would give a clear
picture of clinical efficacy. Studies state that hypertension

is one of the prevalent factors for MI occurrence.'®"’
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Table 5: Relation of ST segment elevation preceding Streptokinase administration and 90 min after Streptokinase

administration with risk factors.

Factors Diabetes Mellitus Smoking Alcohol Body Mass Index Hypertension

+ve -ve +ve -ve +ve -ve +ve -ve +ve -ve

Increased ST S 5 1 3 5 2 4 7 9 5
segment (8.01%) (13.39% (15.70%) (3.21%) (5.19%) (8.19%) (8.16%) (8.19%) (25.75%) (37.20%)

<50% ST B 13 7 13 9 15 13 12 7 2

segment (15.21%) (25.19%) (10.27%) (20.70%) (18.35%) (18.19%) (6.19%) (21.23%) (21.23%) (15.79%)
resolution

250% ST 25 33 27 28 20 29 19 38 45 10
segment (77.19%)  (67.09%) (72.52%) (70.25%) (80.19%) (70.50%) (75.15%) (66.90%) (79.21%) (59.19%)
resolution

Table 6: Demography of patients with Reperfusion.

Time period Pain relief ST segment T wave
(After settlement inversion
|n|t|at|ng' Complete  Partial Complete Partial
thrombolysis)
15 min - - - - -
30 min 1 1 3 1 -
1 hr 12 10 3 1 -
1:30 hr 8 5 2 1 -
2 hr 9 3 8 2 1
3 hr 7 5 4 3 3
3to24 hr 9 4 8 8 5
24 t0 48 hr 6 1 1 2 1
Parameters Complete Partial Failed Total
(n=46) (n=28) (n=26) (n=100)
Site of infarction:
Anterior MI (V1-V6) 17 10 10 37
Lateral Ml (I, aVL, V5,V6) 10 11 9 30
Inferior MI (11, 111, aVF) 12 10 7 29
Inferior + Rt Ventricular Ml (ll, Ill, aVF + V4R) 6 & 4 13
Chi square=1.712
Degree of freedom=1.5
P value= 8.01
Time lapse b/w chest pain and admission:
Within 12 hr
After 12 hr 45 13 9 67
Chi square=34.729 & 10 20 33
Degree of freedom=1.7
P value= <0.01
Hypertensive status:

Hypertensive 16 14 14 44
Non-hypertensive 30 23 13 66
Chi square=7.019

Degree of freedom=2
P value= 0.019
Diabetic status:
Diabetic 30 19 14 63

Non-diabetic 13 12 12 37
Chi square=18.129

Degree of freedom=2
P value= <0.001
Hyperlipidemia levels

Dyslipidemic 21 14 20 55

Non-Dyslipidemic 22 10 13 45

Chi square=3.879
Degree of freedom=1.9
P value= 0.017
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230 patients were cbserved inthe 3
meonth period in CCU of the hospital

About 175 patients had interest to
participate and reveal demographic

100 patients who met inclusion

Y ) 75 patients were excluded due to
criteria were involved in the study

other exclusion factors and death

Figure 1: Study protocol.

In our study too, hypertensive patients were presented
with higher ST segment elevation when compared to non-
hypertensive patients. (Yun Lin, Weiqi Pan e/ a/.) Krinsley
Js and Fischer M reported the same change in diabetic
patients too which is in accordance with our study.

Alcoholic and smoking groups were found to be less
benefitted with thrombolytic therapy when compared
to the other groups. This again poses major threat and
risks. 67 patients received therapy within 12 hr of pain
where 45 patients had complete resolution, the others
had predisposed factor of Diabetes, Hypertension to
cause partial or failed resolution. A p value of <0.01 was
observed. Relation between Dyslipidemia and resolution
time was not much evident with our study unlike diabetes
and hypertension.”**!

Among the other risk factors age becomes a non-
modifiable cause of STEMI. The minimum age was 32
years and a maximum of 77 years. Female patients were
found with low incidence of STEMI when compared
to male population, especially women belonging to
premenopausal stage. This was in accordance with other
studies by Misiriya KI e/ /. and Hananio G ez a/'>" Finally
the study reported a mortality of about 7% of patients
which was inevitable. Hence it was highly recommended
to control risk factors towards STEMI like smoking,
alcohol, obesity, Diabetes and Hypertension. Hospital
setup where primary PCI is not immediately accessible
could switch-on to fibrinolytic reperfusions immediately
within 12 ht.

Limitations

The study limits with a small sample size and its
observational nature which may compromise with some
of its results. The variation with results is possible due
to admitted patients between hospitals and their arrival.
Comparison among other fibrinolytic agents was not
done due to common use of streptokinase in the hospital
when compared to other fibrinolytics.
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Figure 2: Individual patient value indicating the pain score
before and after administration of Streptokinase in STEMI
patients.

CONCLUSION

The study details the importance of immediate
fibrinolytic therapy in case of difficulty in PCI, due to
its reduced cost, complications and mortality rates. Post
thrombolytic effects of Streptokinase within 12 hr of
resolution are highly efficacies stating its importance.
Risk factors like smoking and alcohol possess threat for
both cardiovascular conditions and poor drug therapeutic
effects, which has to be controlled.
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ABBREVIATIONS

ACS: Acute coronary syndrome; CAD: Coronary artery
disease; CCU: Cardiac care unit; CK-MB: Creatinine
kinase-muscle brain; NPRS: Numerical pain rating scale;
PCI: Percutaneous Coronary Intervention; STEMI: ST
segment elevated myocardial infarction.

SUMMARY

The research summarizes that streptokinase is an effective
fibrinolytic agent and an immediate first line in STEMI
patients when compared to PCI which imposes high cost
and time consuming;
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