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Abstract 

Introduction: a study on coagulation profile of patients thrombolysed with  streptokinase in acute st-elevation 
myocardial infarction.aims and objectives of study1.To find the changes in the coagulation system after 

thrombolysis with streptokinase in st elevation myocardial infarction. 2.To postulate about the timing of starting 

heparinisation after thrombolysis with streptokinase in st elevation myocardial infarction. Materials and methods- 

is a cross sectional observational study of patients admitted   with acute st elevation myocardial infarction(stemi) 

who were candidates for thrombolysis. Coagulation assay protocol-Whole blood is collected at baseline and at 

intervals of 3, 6, & 9hrs following initiation of thrombolysis. Results and conclusion: Early heparinisation may be 

considered in those patients who have non resolving st segment 90 minutes after thrombolysis , or those patients 

who have continuing pain even after thrombolysis..A significant correlation was found between aptt at 6hours and 

aptt at 9 hours that is patients who were in the therapeutic range at the end of 6 hours were also maintained at the 

end of 9 hours probably due to heparinisation at the end of 6 hours after thrombolysis.3.There is suboptimal 

anticoagulation in MI. 
Keywords: coagulation,myocardial,CAD,factors,burden. 
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Introduction 

 
Global Burden of Diseases (GBD) study reported the 

estimated mortality from CAD(coronary artery disease) 

in India at 1.6 million in the year 20001. It has been 

predicted that by 2020 there would be 11% increase in 

CV deaths in India[1-4].According to data from 

Registrar General of India Coronary heart disease 

(CHD) mortality is greater in south India while stroke is 

more common in the eastern Indian states. CHD 

prevalence is higher in urban Indian populations while 

stroke mortality is similar in urban and rural 

regions.WHO(World Health Organization) has 

predicted that from years 2000 to 2020 disability-
adjusted life years lost (DALYs) from CHD in India [6-

8]. 
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shall double in both men and women from 7.7 and 5.5 

million.The mortality is highest in south Indian states, 

eastern and north-eastern states and Punjab in both men 

and women, while mortality is the lowest in the central 

Indian states of Rajasthan, Uttar Pradesh and Bihar[9-

12].Several risk factors have been associated with CAD 

.A risk factor is a feature of an individual or population 

that is present early in life and is associated with an 

increased risk of developing future disease. Apart from 

multiple conventional risk factors other factors such as 

abnormalities of inflammation, hemostasis, and/or 

thrombosis appear to contribute decisively Smoking is a 
major risk factor for CAD[13]There are significant state 

and regional level variations.    Smoking was highest in 

eastern Indian states and lowest in Punjab.The major 

conventional risk factors include hypertension, diabetes, 

smoking, hyperlipidemia and obesity. The non 

conventional risk factors include hsCRP, lipoprotein 

(a),homocysteine, fibrinogen, D-dimer, tissue 

plasminogen activator (t- PA) and plasminogen 

activator inhibitor (PAI- 1).Hypertension, diabetes and 
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metabolic syndrome were significantly more common 

risk factors in females whereas males were more likely 

to be smokers. The prevalence of smoking and tobacco 

chewing was significantly higher in patients presenting 

with premature CAD than in elderly patients with CAD 

. STEMI was more common than UA(Unstable 

Angina)/NSTEMI(Non ST Elevation Myocardial 

Infarction) in smokers than non smokers[14]. Both the 
incidence and prevalence of CAD are increased in 

patients who are affected with periodontal disease. 

Association of premature CAD is seen with 

dyslipidemia, family history of CAD, smoking and 

tobacco chewing.The higher prevalence of 

cardiovascular risk factors in urban areas in India is in 

contrast to high income countries where the CVD risk 

factors are equal in urban  and rural areas. There is 

recent evidence that, in more developed states of India, 

the rural-urban differences in cardio metabolic risk 

factors have largely disappeared and the risk factors are 
equal or slightly greater in rural subjects. In the last 30 

years, the prevalence of hypertension and 

hypercholesterolemia has doubled in India while that of 

diabetes has trebled. 

Aims and objectives of study 

1.To find the changes in the coagulation system after 

thrombolysis with streptokinase in st elevation 

myocardial infarction. 

2.To postulate about the timing of starting 

heparinisation after thrombolysis with streptokinase in 

st elevation myocardial infarction[15-18]. 

 

Materials and methods 

 

Setting:The study was conducted in medicine 

department of KAPV govt medical college Trichy.The 

total duration of study was 1 year. 

Design:Is a Cross sectional observational study of 

patients admitted with Acute ST Elevation Myocardial 

Infarction(STEMI) who were candidates for 

thrombolysis. Coagulation assay protocol 

Whole blood is collected at baseline and at intervals of 

3, 6, & 9hrs following initiation of thrombolysis[19-21]. 
Obtaining the sample:Whole blood is collected into 

citrated anticoagulant tube containing a fixed amount of 

citrate as anticoagulant in ratio of one part citrate 

solution to nine parts of whole blood. Sample is sent to 

laboratory immediately.Patient is heparinized at 6 hours 

irrespective of the results of PT (prothrombin 

time)/APTT(activated partial thromboplastin time) with 

UFH(unfractionated heparin) with a loading dose of 

5000IU followed by 5000 units q6th hourly for 5 

days[22-28]. 

Method of collection of data 
A written informed consent was taken for participation 

after explaining the purpose and design of the study to 

each subject. The patient prior to consent was informed 

that refusal to participate in the study would not lead to 

any detrimental consequences or affect the treatment 

there of. A detailed medical history, physical 

examination and ECG was recorded at the time of 

arrival of the patient and 90  minutes after 

thrombolysis[29-31].    

Inclusion criteria 
All patients presenting with acute st segment elevation 
myocardial infarction presenting within the window 

period[32-34]. 

Exclusion criteria 
1.Those patients with contraindications for 

thrombolysis. 

2.Those on anticoagulants. 

3.Those thrombolysed earlier. 

Statistical analysis 

The collected data was summarized in terms of tables, 

diagrams and charts. Statistical analysis was done using 

Epi-Info software, version 7.1.2.0. Continuous variables 
were presented as mean values with Standard Deviation. 

Categorical variables were compared using Chi square 

test. A probability value of < 0.05 was considered 

statistically significant. 

Tools used 

1.Clinical proforma 

2.ECG 

3.Measurement of PT/APTT [35-38] 

Results 

486  patients  were  thrombolysed  during  the time 

period July 2016 to June 2017. Analysis could be done 

on 54 patients based on our inclusion criteria.Mean age 
ranges between 39 to 87 with mean age 63.69 and 

standard deviation 11.86. 
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Table 1: Age wise Classification 
 

Age group Frequency Percent 

≤ 50 13 24.1 

51-60 4 7.4 

61-70 19 35.2 

71-80 17 31.5 

Above 80 1 1.9 

Total 54 100.0 

 

                                                         Fig 1:Age wise classification 

 

                                                         Table 2:Gender wise Classification 
 

Gender Frequency Percent 

Female 19 35.2 

Male 35 64.8 

Total 54 100.0 

http://www.ijhcr.com/
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Fig 2:Gender wise classification 

 

 

 

Table 3:Classification based on myocardial wall involvement 

 

ECG Frequency Percent 

AWMI 16 29.63% 

IWMI 28 51.85% 

AIWMI 3 5.56% 

LWMI 3 5.56% 

PIWMI 2 3.70% 

ALWMI 2 3.70% 

TOTAL 54 100.00% 

 

 

 

Fig 3:Myocardial wall involvement 

The time of thrombolysis after onset of pain was as follows. 33 patients (61.11%) presented within 6 hours of symptom 

onset. 16 patients within 6 - 12 hours of symptom onset. And 5 patients presented after 12 hours of symptom onset. 

 

http://www.ijhcr.com/
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Table 4:Classification based symptom onset to thrombolysis time 

Index pain to thrombolysis interval Frequency Percent 

< 6hours 33 61.11% 

6 - 12 hours 16 29.63% 

> 12 hours 5 9.26% 

TOTAL 54 100.00% 

 

 

Fig 4: symptom onset to thrombolysis time 

Out   of   54   patients   thrombolysed,  42  patients(77.78%) had successful thrombolysis and 12 patients(22.22%) had 

failed thrombolysis. 

Table 5:Classification based on Thrombolysis outcome 

 

Thrombolysis result Frequency Percent 

Successful 42 77.78% 

Failed 12 22.22% 

TOTAL 54 100.00% 

 

 

Fig 5:Thrombolysis outcome 

Successful thrombolysis based on time of presentation – 33 patients presented within 6 hours of symptom onset of 

which 30 patients(90.91%) had successful thrombolysis, and 3 patients(9.09%) had failed thrombolysis. 

 

http://www.ijhcr.com/
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Table 6:Index pain to thrombolysis time < 6 hours and thrombolysis outcome 

 

Thrombolysis result Frequency Percent 

Successful 30 90.91% 

Failed 3 9.09% 

TOTAL 33 100.00% 

 

 

Fig 6: Index pain to thrombolysis Interval < 6 hours frequency 

16 patients presented within 6 – 12 hours of symptom onset of which 10 patients(62.50%) had successful 

thrombolysis , and 6 patients(37.50%) had failed thrombolysis. 

Table 7:Index pain to thrombolysis interval 6 - 12 hours and thrombolysis outcomes 

 

Thrombolysis result Frequency Percent 

Successful 10 62.50% 

Failed 6 37.50% 

Total 16 100.00% 

 

 

Fig 7:Index pain to thrombolysis interval 6 - 12 hours and thrombolysis outcome 

5 patients were thrombolysed after 12 hours of symptom onset of which 2 patients (40%) had successful 

thrombolysis, and 3 patients(60%) had failed thrombolysis. 
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Table 8:Index pain to thrombolysis time >12 hours and thrombolysis outcome 
 

Thrombolysis result Frequency Percent 

Successful 2 40.00% 

Failed 3 60.00% 

TOTAL 5 100.00% 

 

 

 

 

Fig  8:Index pain to thrombolysis time >12 hours and thrombolysis outcome 

50 – 70 seconds is the ideal APTT to maintain and to prevent reoclussion. As streptokinase was available in our 

hospital we wanted to know how many patients were in the therapeutic range of APTT after administration of 

streptokinase.23 patients (42.59%) had APTT in the desired level of 50-70 seconds at the end of 3 hours of 
thrombolysis. 25 patients (46.30%) had APTT below the  desired level.  6 patients(11.11%) had APTT above the 

desired level. 

Table 9:Classification of patients based on APTT level at 3 hours 

 

APTT at 3hrs Frequency Percent 

< 50 sec 25 46.30% 

50 - 70 sec 23 42.59% 

> 70 sec 6 11.11% 

TOTAL 54 100.00% 

                                   Fig  9:Classification of patients based on APTT level at 3 hours 

APTT at 6 hours after thrombolysis 

16 patients(29.63%) had APTT within the desired therapeutic level at the end of 6 hours after thrombolysis. 

http://www.ijhcr.com/
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Table 10:Classification of APTT at the end of 6 hours 

APTT at 6 hrs Frequency Percent 

< 50 sec 26 48.15% 

50 - 70 sec 16 29.63% 

> 70 sec 12 22.22% 

Total 54 100.00% 

 

 

 

Fig 10:Classification of APTT at the end of 6 hours 

APTT at the end of 9 hours 

19 patients were in the desired APTT value of 50 – 70 seconds. 

Table 11:Classification of patients based on APTT values at 9 hours 

 

APTT at 9 hrs Frequency Percent 

< 50 sec 28 51.85% 

50 - 70 sec 19 35.19% 

> 70 sec 7 12.96% 

Total 54 100.00% 

 

 

 

 
Fig 11:Classification of APTT at the end of 9 hours 

23 patients had PT below 30 seconds, 24 patients had between 30-60 seconds and 7 patients had >60 seconds. 

http://www.ijhcr.com/
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Table 12:Classification of patients based on PT at 3,6 and 9 hours 

 
 

PT 

3hr 6hr 9hr 

Frequency Percent Frequency Percent Frequency Percent 

< 30 25 46.3 23 42.6 30 55.6 

30-60 23 42.6 24 44.4 19 35.2 

> 60 6 11.1 7 13.0 5 9.3 

Total 54 100 54 100 54 100 

 

 
Fig 12:Classification of patients based on PT at 3,6 and 9 hours 

Table 13:Classification of patients based on APTT at 3, 6 and 9 hours 

 

 

APTT 
3hr 6hr 9hr 

Frequency Percent Frequency Percent Frequency Percent 

< 50 25 46.3 26 48.1 28 51.9 

50-70 23 42.6 16 29.6 19 35.2 

> 70 6 11.1 12 22.2 7 13.0 

Total 54 100 54 100 54 100 

 

 
Fig 13:Classification of patients based on APTT at 3, 6 and 9 hours 

http://www.ijhcr.com/
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Comparison between APTT values of patients consuming alcohol and who do not consume alcohol.17 patients 

were consuming alcohol and 37 patients were not consuming alcohol.P = 0.025. 

 
Table 14:Comparison of alcohol habit and APTT values 

 
 

APTT 

Alcoholic Non alcoholic 

Frequency Percent Frequency Percent 

< 50 4 23.5 22 59.5 

50-70 6 35.3 10 27.0 

> 70 7 41.2 5 13.5 

 
 

 
Fig 14:Comparison of alcohol habit and APTT values 

Relationship between successful thrombolysis and APTT value at 6 hours Out of 42 successful thrombolysis patients , 

19 patients (45.24%) had APTT values below the therapeutic range , 13 patients (30.95%) were in the therapeutic 

range , and 10 patients (23.81%) were in the supratherapeutic range. 

Table 15:APTT values and success of thrombolysis 

 
APTT at 6 hrs Frequency Percent 

< 50 sec 19 45.24% 

50 - 70 sec 13 30.95% 

> 70 sec 10 23.81% 

TOTAL 42 100.00% 
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Fig 15:APTT values and success of thrombolysis 

 

Relationship between failed thrombolysis and APTT 

12 patients had failed thrombolysis , out of which 7 patients (58.33%) were in the sub therapeutic range, 3 patients 

(25%) were in the therapeutic range and 2 patients (16.67%) were in the supra therapeutic range. 

 

Table 16:Failed thrombolysis and APTT at 6 hours 

APTT at 6 hrs Frequency Percent 

< 50 sec 7 58.33% 

50 - 70 sec 3 25.00% 

> 70 sec 2 16.67% 

TOTAL 12 100.00% 

 

 

19 

42 
< 40 sec 

13 

10 

40 - 70 sec 

> 70 sec 

TOTAL 

http://www.ijhcr.com/
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Fig 16: Failed thrombolysis and APTT at 6 hours 

Table 17:Comparison of patients with APTT at 6 hours and APTT at 9 hours 

 
 

 

APTT at 9 hrs 

APTT at 6 hrs 

APTT < 50 APTT 50-70 APTT > 70 

Frequency Percent Frequency Percent Frequency Percent 

< 50 24 92.3 3 18.8 1 8.3 

50-70 2 7.7 12 75.0 5 41.7 

> 70 0 0 1 6.3 6 50.0 

Total 26 100 16 100 12 100 

 

Fig 17:Comparison of patients with APTT at 6 hours and APTT at 9 hours 

2 = 45.533 P < 0.001. 

Kappa score for the agreement between APTT at 6 hours and 9hours is 0.640. 

 

Discussion 

Most patients were in the age group of 61 – 70 years. Of 
the 54 patients 19 were females and 35 were males, 

male female ratio was 1.8:1. 51.85% patients had 

isolated inferior wall involvement based on ecg criteria , 

< 30% patients had involvement of anterior wall, rest of 

them had overlapping involvement.61% patients were 

thrombolysed within 6 hours of symptom onset, 9.26% 

patients were thrombolysed after 12 hours of symptom 
onset.42(77.78%) patients had successful thrombolysis 

and 12(22.22%) patients had failed thrombolysis. A 

study by L Bhatia et al found ST segment resolution in 

53% of patients.90% patients had successful 

thrombolysis when thrombolysis was initated within 6 

http://www.ijhcr.com/
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hours of symptom onset.60% patients had failed 

thrombolysis when they were thrombolysed after 12 

hours of symptom onset. So early thrombolysis has 

more chances of a successful thrombolysis.In our study 

only 29.63% patients had APTT in the therapeutic level 

of 50 – 70 seconds which was similar to study by 

Arnout J et al where 32% patients were in the 

therapeutic range. No association was found between 
alcohol use and APTT values. 17(31.48%) patients were 

using alcohol in our study.There was a significant 

relation between APTT at the end of 6 hours and APTT 

at the end of 9 hours and may be due to heparinisation 

at the end of 6 hours.Based on the above data 48.15% 

patients had their APTT in the sub therapeutic level at 

the end of 6 hours after thrombolysis. These patients 

may have been benefited if they were heparinised at an 

earlier time. This needs further study by comparing two 

groups based on early heparinisation before 6 hours and 

at 6 hours (standard heparinisation), and comparing the 
outcome in these two group based on resolution of ECG 

, decrease in pain and angiographic findings.  

 

Conclusion 

 

Early heparinisation may be considered in those patients 

who have non resolving ST segment 90 minutes after 

thrombolysis , or those patients who have continuing 

pain even after thrombolysis.A significant correlation 

was found between APTT at 6hours and APTT at 9 

hours that is patients who were in the therapeutic range 
at the end of 6 hours were also maintained at the end of 

9 hours probably due to heparinisation at the end of 6 

hours after thrombolysis. 

 

References 

 

1. Gupta R, Guptha S, Sharma KK, Gupta A, 

Deedwania P. Regional variations in cardiovascular 

risk factors in India: India heart watch. World 

Journal of Cardiology. 2012;4(4):112-120.  

2. Kumar A, Cannon CP. Acute Coronary Syndromes: 

Diagnosis and Management, Part I. Mayo Clinic 
Proceedings. 2009;84(10):917-938. 

3. Linda Brookes. Interheart: A Global Case-Control 

Study of Risk Factors for Acute Myocardial 

Infarction - Medscape - Sep 21, 2004. 

4. Garcia P, Schmiedlin-Ren P, Mathias JS, Tang H, 

Christman GM, Zimmermann EM. Resveratrol 

causes cell cycle arrest, decreased collagen 

synthesis, and apoptosis in rat intestinal smooth 

muscle cells. American Journal of Physiology - 

Gastrointestinal and Liver Physiology. 

2012;302(3):G326-G335.  

5. Tonstad S, Cowan JL. C-reactive protein as a 

predictor of disease in smokers and former 

smokers: a review. International Journal of Clinical 

Practice. 2009;63(11):1634-1641.  

6. Wright KR, Mitchell B, Santanam N. Redox 

regulation of microRNAs in endometriosis- 
associated pain. Redox Biology. 2017;12:956-966.  

7. Kumar A, Cannon CP. Acute Coronary Syndromes: 

Diagnosis and Management, PartI. Mayo Clinic 

Proceedings. 2009;84(10):917-938. 

8. Christensen MK, Huang H, Torp-Pedersen C, 

Trydal T, Ravkilde J. Incidence and impact on 

prognosis of peri-procedural myocardial infarction 

in 2760 elective patients with stable angina pectoris 

in a historical prospective follow-up study.BMC 

Cardiovasc Disord. 2016 Jun 16;16:140.  

9. Hamm CW, Braunwald E. A classification of 
unstable angina revisited. Circulation. 2000 Jul 

4;102(1):118-22. Review. PubMed PMID: 

10880424. 

10. Malik MA, Alam Khan S, Safdar S, Taseer I-U-H. 

Chest Pain as a presenting complaint in patients 

with acute myocardial infarction (AMI). Pakistan 

Journal of Medical Sciences. 2013;29(2):565-568. 

11. Garvey JL, Zegre-Hemsey J, Gregg R, Studnek JR. 

Electrocardiographic diagnosis of ST segment 

elevation myocardial infarction: An evaluation of 

three automated interpretation algorithms, Journal 
of electrocardiology.2016;49(5):728-732.  

12. Görlinger K, Bergmann L, Dirkmann D. 

Coagulation management in patients undergoing 

mechanical circulatory support. Best Pract Res Clin 

Anaesthesiol. 2012;26:179–198.  

13. Chauhan V, Shah PK, Galwankar S, et al. The 2017 

International Joint Working Group 

recommendations of the Indian College of 

Cardiology, the Academic College of Emergency 

Experts, and INDUSEM on the management of 

low-risk chest pain in emergency  departments 

across India. Journal of Emergencies, Trauma, and 
Shock. 2017;10(2):74-81.  

14. Pignone M, Alberts MJ, Colwell JA, et al. Aspirin 

for Primary Prevention of Cardiovascular Events in 

People With Diabetes: A position statement of the 

American Diabetes Association, a scientific 

statement of the American Heart Association, and 

an expert consensus document of the American 

College of Cardiology Foundation. Diabetes Care. 

2010;33(6):1395-1402.  

http://www.ijhcr.com/


International Journal of Health and Clinical Research, 2020;3(7):109-123                e-ISSN: 2590-3241, p-ISSN: 2590-325X                         

                                                             

____________________________________________________________________________________________________________________________________________  

____________________________________________________________________________________________________________________________________________ 
Chauhan et al            International Journal of Health and Clinical Research, 2020; 3(7):109-123 
www.ijhcr.com   

  

                         
                    122 

  

15. Gupta R, Gupta VP. Meta analysis of coronary 

heart disease prevalence in India. Ind Heart J. 

1996;48:241–45. 

16. Damman P, Woudstra P, Kuijt WJ, de Winter RJ, 

James SK. P2Y12 platelet inhibition in clinical 

practice. Journal of Thrombosis and Thrombolysis. 

2012;33(2):143-153.  

17. Hanna E.B., Rao S.V., Manoukian S.V., Saucedo 
J.F. The evolving role of glycoprotein IIb/IIIa 

inhibitors in the setting of percutaneous coronary 

intervention strategies to minimize bleeding   risk   

and    optimize    outcomes. JACC    Cardiovasc    

Interv. 2010;3:1209–  1219. 

18. Dalal J, Sahoo PK, Singh RK, et al. Role of 

thrombolysis in reperfusion therapy for 

management of AMI: Indian scenario. Indian Heart 

Journal. 2013;65(5):566-585. doi:10.1016/j.ihj. 

2013.08.032 

19. Health Quality Ontario. Primary Angioplasty for 
the Treatment of Acute ST-Segment Elevated 

Myocardial Infarction: An Evidence-Based 

Analysis. Ontario Health Technology Assessment 

Series. 2004;4(10):1-65. 

20. Nagaraja N, Adams HP Jr. Alteplase in acute 

ischemic stroke: putting the guidelines into 

practice. CNS Drugs. 2014 Nov;28(11):1035-45.  

21. Sikri N, Bardia A. A History of Streptokinase Use 

in Acute Myocardial Infarction. Texas Heart 

Institute Journal. 2007;34(3):318-327 

22. Karrowni W, Vyas A, Giacomino B. Radial versus 
femoral access for primary percutaneous 

interventions in ST-segment elevation myocardial 

infarction patients. J Am  Coll Cardiol Intv. 

2013;6:814–23.  

23. Montalescot G, Andersen HR, Antoniucci D, et al. 

Recommendations on percutaneous coronary 

intervention for the reperfusion of acute ST 

elevation myocardial infarction. Heart. 

2004;90(6):e37 

24. Toyokuni S. Reactive oxygen species-induced 

molecular damage and its application in pathology. 

Pathol Int. 1999;49(2):91–102 
25.  Granger CB, Hirsch J, Califf RM, Col J, White 

HD, Betriu A, Woodlief LH, Lee KL, Bovill EG, 

Simes RJ, Topol EJ. Activated partial 

thromboplastin time and outcome after 

thrombolytic therapy for acute myocardial 

infarction: results from the GUSTO-I trial. 

Circulation. 1996 Mar 1;93(5):870-8.  

26. Oler A, Whooley MA, Oler J, Grady D. Adding 

heparin to aspirin reduces the incidence of 

myocardial infarction and death in patients with 

unstable angina. A meta-analysis. JAMA. 1996 Sep 

11;276(10):811-5.  

27. Antman EM, Morrow DA, McCabe CH, et al. 

Enoxaparin versus unfractionated heparin with 

fibrinolysis for ST-elevation myocardial infarction. 

The New England Journal of Medicine. 

2006;354:1477–88.  
28. National Clinical Guideline Centre – Acute and 

Chronic Conditions (UK). Venous 

Thromboembolism: Reducing the Risk of Venous 

Thromboembolism (Deep Vein Thrombosis and 

Pulmonary Embolism) in Patients Admitted to 

Hospital. London: Royal College of Physicians 

(UK); 2010. (NICE Clinical Guidelines, No. 92.) 

31, Patients requiring antiplatelet agents and 

anticoagulants for other reasons. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK116509/ 

29. Mousa SA. Oral direct factor Xa inhibitors, with 
special emphasis on rivaroxaban. Methods Mol 

Biol. 2010;663:181-201. 

30. Carlos G. Santos-Gallego, Lina Badimon, Juan José 

Badimón; Perspectives: Direct and specific 

inhibition of factor Xa: an emerging therapeutic 

strategy for atherothrombotic disease, European 

Heart Journal Supplements, Volume 16, Issue 

suppl_A, 1 January 2014, Pages A56–A60.  

31. Eisenberg PR. Role of heparin in coronary 

thrombolysis. Chest. 1992 Apr;101(4 Suppl):131S-

139S.  
32. Wallace E, Smyth SS. Spontaneous coronary 

thrombosis following thrombolytic therapy for 

acute cardiovascular accident and stroke: a case 

study. Journal of thrombosis and thrombolysis. 

2012;34(4):548-551.  

33. Thomer L, Schneewind O, Missiakas D. Multiple 

Ligands of von Willebrand Factor- binding Protein 

(vWbp) Promote Staphylococcus  aureus Clot  

Formation  in  Human  Plasma. The Journal of 

Biological Chemistry. 2013;288(39):28283-28292.  

34. Merlini PA, Bauer KA, Oltrona L, Ardissino D, 

Spinola A, Cattaneo M,Broccolino M, Mannucci 
PM, Rosenberg RD. Thrombin generation and 

activity during thrombolysis and concomitant 

heparin therapy in patients with acute myocardial 

infarction. J Am Coll Cardiol. 1995 Jan;25(1):203-

9.  

35. Hofmann M, Rest A, Hafner G, Tanner B, 

Brockerhoff P, Weilemann LS. [D-dimer, 

thrombin-antithrombin III-complex (TAT) and 

prothrombin fragment 1+2 (PTF).Parameters for 

http://www.ijhcr.com/
https://www.ncbi.nlm.nih.gov/books/NBK116509/


International Journal of Health and Clinical Research, 2020;3(7):109-123                e-ISSN: 2590-3241, p-ISSN: 2590-325X                         

                                                             

____________________________________________________________________________________________________________________________________________  

____________________________________________________________________________________________________________________________________________ 
Chauhan et al            International Journal of Health and Clinical Research, 2020; 3(7):109-123 
www.ijhcr.com   

  

                         
                    123 

  

monitoring therapy with low molecular-weight 

heparin in coagulation disorders]. Anaesthesist. 

1997 Aug;46(8):689-96. 

36. Bowers TR, O’Neill WW, Grines C, Pica MC, 

Safian RD, Goldstein JA. Effect of reperfusion on 

biventricular function and survival after right 

ventricular infarction. N Engl J Med. 1998; 

338:933–940 
37. Gruppo italiano per lo studio della sopravvivenza 

nell'infarto miocardico. GISSI-2: a factorial 

randomized trial of alteplase versus streptokinase 

and heparin versus no heparin among 12,490 

patients with acute myocardial infarction. Lancet. 

1990; 336: 65–71. 

38. Weitz JI, Hudoba M, Massel D, Maraganore J, 

Hirsh J. Clot-bound thrombin is protected from 

inhibition by heparin-antithrombin III but is 

susceptible to inactivation by antithrombin III-
independent inhibitors. J Clin Invest. 1990 

Aug;86(2):385-91.  

 

Source of Support:Nil 

Conflict of Interest: Nil 
 

http://www.ijhcr.com/

