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Chapter 1 Introduction   

1.1 Background 

Cardiovascular disease is the leading cause of mortality and morbidity among 

non-communicable diseases worldwide including in Nepal. Myocardial infarction (MI) 

is the main disease among cardiovascular diseases. [i] MI is also the main reason for 

hospitalization in the cardiac centers of our country. [ii] There is an additional burden 

of late presentation of MI in our setting due to lack of proper awareness, limited access 

to health care and improper referral mechanism. In the hospital-based registry 2018, 

more than 65% of acute MI presented after the eligible time frame for primary 

angioplasty or thrombolysis. [iii]  

The incidence of left ventricular (LV) thrombus formation is increased with the 

late presentation. Worldwide, the prevalence of LV thrombus before the era of primary 

angioplasty was around 31-57%. [iv], [v], [vi] After the start of the primary angioplasty 

techniques, the prevalence of post-MI LV thrombus has decreased to around 15%. [vii] 

However, it is still associated with increased embolic events and mortality risks. [viii], 

[ix],[x]  

European and American guidelines have recommended using vitamin K 

antagonist (VKA) for a minimum of 3-6 months as a class IIa, LOE c, with duration 

individualized to bleeding risk with a target of international normalized ratio (INR) of 

2.5 (range of 2 to 3). [xi],[xii] Non-VKA oral anticoagulants (NOACs) in addition to 

the dual antiplatelet therapy in these patients are attractive alternatives because of their 

potential efficacy and safety along with ease of administration, lack of requirement for 

INR monitoring or dietary restrictions resulting in overall improvement of life.[xiii] 

Warfarin and NOACs including Rivaroxaban both have been used for post-myocardial 

infarction left ventricular thrombus, which is also evident in different observational 

studies.[xv] However, there is no randomized control trial comparing warfarin and 

NOACs. There are two ongoing trials NCT01556659 and NCT03764241. The 

recommendation is more relevant to us as we are overburdened with late presenters due 

to various reasons. This study was designed for the evaluation of anticoagulation effects 

among the acute ST elevation Myocardial Infarction (STEMI) with LV thrombus in 

complete resolution of LV thrombus. We aim to compare Warfarin to Rivaroxaban in 

the management of post-myocardial infarction left ventricular thrombus in our part of 

the world.  

 

1.2 Conceptual framework of the study  



 
Fig. Study framework 

 

1.3 Statement of the problem 

This study is a first of its kind being conducted in Nepal. There is no randomized 

controlled study of STEMI patients focusing on the management of LV thrombus done 

to date in Nepal. This study is thought to provide significant national data for the 

change in the management of late presentation MI in Nepal. The outcome will help 

manage the STEMI patients among whom large numbers present late to tertiary centers. 

The proposed study will generate the much-needed data for such patients who are 

treated with either warfarin (with or without INR monitoring) or only with dual 

antiplatelet without the use of anticoagulation till now. The use of dual antiplatelet 

agents without anticoagulation might significantly affect the management of MI as we 

lack data on such individuals.  

The proposed study will establish the importance of anticoagulation among post-

MI LV thrombus patients. We can generate data that will be helpful in the international 

community for further multicenter research. As the post-MI LV thrombus is common in 

our part of the world due to delayed presentation, we feel the generation of such data is 

much more important to countries facing a similar obstacle in the management of 

STEMI. Moreover, proper conduct of such RCT in our institution will help in 

increasing our capacity building to conduct RCT in the future. Furthermore, this study 

will show how such research is feasible in low to middle-income countries like Nepal 

and can change our research capabilities of ours.  

 

1.4 Objectives of the study 

General Objective: 

To compare Warfarin and Rivaroxaban in the complete resolution of LV 

thrombus in patients with post-myocardial infarction left ventricular thrombus in a 

tertiary cardiac center in Nepal.  

 

Specific Objective:  



1) To assess the differences in the effect of Warfarin and Rivaroxaban in the 

management of post-myocardial infarction left ventricular thrombus 

We measured the effect in terms of complete resolution of left ventricular thrombus 

assessed by cardiac MRI 3 months after the treatment.  

2) To assess the difference in the incidence of major bleeding in patients after the 

treatment between warfarin or rivaroxaban in post-myocardial patients with LV 

thrombus. 

We assessed the bleeding events as defined by the International Society on 

Thrombosis and Haemostasis (ISTH)/Scientific and Standardization Committee (SSC) 

for non-surgical patients and includes a clinically relevant minor bleed (an acute or 

subacute clinically overt bleed that does not meet the criteria for a major bleed but 

prompts a clinical response, in that it leads to at least one of the following 1. Hospital 

admission for bleeding, or 2. A physician-guided medical or surgical treatment for 

bleeding, or 3. A change in antithrombotic therapy (including interruption or 

discontinuation of study drug).) and major bleeding which included 1. Fatal bleeding. 

and/or 2. Symptomatic bleeding in a critical area or organ, such as intracranial, 

intraspinal, intraocular, retroperitoneal, intraarticular or pericardial, or intramuscular with 

compartment syndrome. and/or 3. Bleeding causing a fall in hemoglobin level of 2 g/dL 

(1.24 mmol/L) or more, or leading to transfusion of two or more units of whole blood or 

red cells.   

3) To assess the difference in the incidence of embolic events in patients after the 

treatment between warfarin or rivaroxaban in post-myocardial patients with LV 

thrombus.  

We assessed Embolic events as defined by the Guideline for the Prevention of 

Stroke in Patients with Stroke and Transient Ischemic Attack Cardioembolic stroke 

which includes stroke attributable to arterial occlusion from an embolus that presumably 

arose in the heart. Ischemic stroke in the vascular distribution of a major intracranial or 

extracranial artery with >50% stenosis or occlusion on vascular imaging.  

 

 

 

 

 

 

 

 

 



Chapter 2 Methodology 

2.1 Study method and design 

The study incorporated the randomized controlled trial design with a parallel 

group and 1:1 allocation ratio for this research. Single masking of the outcome assessor 

was employed.   

 

2.2 Study area  

Shahid Gangalal national heart centre (SGNHC) is a tertiary cardiac care center in 

Nepal providing its services to cardiac patients from all over Nepal since 1995 and an 

average of 11,000 patients are admitted every year. SGNHC is one of the leading 

hospitals in Nepal and the best among those that specialize in cardiac care. STEMI is the 

most common cause of mortality and admission in coronary care units and wards in the 

tertiary cardiac center of Nepal. The majority of the patients present late to the hospital 

after the symptom onset and were not candidates for primary coronary intervention. The 

type of care provided to the STEMI patients in this hospital directly reflects the standard 

of care of STEMI of the entire nation as a huge proportion of STEMI patients are being 

treated here and in other hospitals and the practitioner considers the treatment protocol of 

this center as a national standard. In addition, significant numbers of cardiologists from 

Nepal are trained here and will follow the same pattern of treatment and practice 

similarly while working in various hospitals in Nepal. Therefore, management of the 

STEMI patients with LV thrombus will contribute significantly to making a positive 

change in the management of post-MI throughout the nation.  

 

2.3 Study population  

The study population was all adult patients aged more than 18 years and the 

cardiac MRI diagnosed left ventricular thrombus in patients who had a recent myocardial 

infarction. The duration of the acute event varied among our study population. All the 

patients who were diagnosed as a case of LV thrombus were included in our study. The 

patients were contacted after getting information from the cardiac MRI laboratory of the 

center. The patients were informed about our research and were included only after 

obtaining written consent.  

The recent meta-analysis which included one randomized clinical trial and 5 

retrospective observational studies has shown a thrombus resolution of 79% in the 

Rivaroxaban group and 60% in the Warfarin group. With the 95% confidence interval 

and 80% power, the sample size calculation was performed using the formula comparing 

the two proportions. The sample size calculated was 89 in each group. With the 10% non-

response rate, the final sample size was determined to be 98 in each group. (Saleh Y, Al-

Abcha A, Abdelkarim O, Elwany M, Abdelfattah OM, Abdelnabi M, Almaghraby A. 

Meta-Analysis Comparing the Effect of Rivaroxaban Versus Vitamin K Antagonists for 



Treatment of Left Ventricular Thrombi. Am J Cardiol. 2021 Dec 15;161:123-125. doi: 

10.1016/j.amjcard.2021.09.009. Epub 2021 Oct 14. PMID: 34656296.) 

 

2.4 Sampling Technique 

Open-label 1:1 ratio randomized sampling method was used for the study. The 

patients who fit into the eligibility criteria and provided informed consent were enrolled 

in the study. The patients were provided with study ID numbers. The patients enrolled in 

the study were randomized in a 1:1 ratio into either of the two groups. The randomization 

of the patients was done through computer-generated random numbers for either of the 

groups. A research officer from SGNHC, independent of the intervention, was 

responsible for randomization. The allocation to either of the groups was concealed at the 

time of the randomization. The randomization of the patients to either of the groups was 

completed when the required sample size was met for each group. When a patient with an 

assigned random number refused to participate in the study after the randomization, 

another random number was generated for the randomization of another patient. Since the 

patients who were treated with Warfarin need frequent INR monitoring with blood 

investigation, the patient and the treating physician along with the research officer were 

not blinded in our research. However, the assessors of the LV thrombus that is the 

radiologists and the radiographers along with the statistician and coinvestigators who 

were responsible for the data analysis were blinded to the randomization process. The 

allocation concealment was performed by the principal investigator and the research 

officer.  

 

2.5 Data Collection Tools and Techniques 

Data Collection Technique  

Recruitment: We contacted all the patients admitted with the inclusion criteria in 

the center. The details of the study were explained along with the randomization process. 

The participants were included in the study only when they provided written consent. The 

recruitment process started only after approval by the Nepal Health Research Council.  

Baseline data collection: The research officer was trained for the baseline data 

collection. Once the LV thrombus was diagnosed in the Cardiac MRI laboratory, the 

research officer was informed. The research officer then contacted the patient and their 

family and started the recruitment process.  

Follow-up data collection: Follow-up data was also collected by the research 

officer. The patients were contacted before the end of the three-month follow-up. They 

were requested for a repeat cardiac MRI and the result of the cardiac MRI was followed 

by the research officer.  

Data collection tools  

A case report form (CRF) was designed to record all protocol-required 

information on each subject in our clinical research study. The CRF included 5 sections 

which included the following parameters. The first section consisted of demographic and 



clinical parameters like age, sex, cardiovascular risk factors (Smoking, diabetes mellitus, 

physical inactivity, BMI, dyslipidemia, blood pressure, etc), type of myocardial 

infarction, and timing of an acute event. The second section consisted of 

echocardiographic parameters which included LV Ejection Fraction, LV wall motion, 

involvement of LV apex, diastolic dysfunction, infarct size, LV thrombus size and its 

mobility. The third section consisted of Cardiac MRI parameters which included LV 

Ejection Fraction, LV wall motion, involvement of LV apex, infarct size, LV thrombus 

size and its mobility, The fourth section consisted of the embolic and bleeding events 

which included both the major bleeding events and clinically relevant minor bleeding 

events. The fifth section consisted of the follow-up cardiac MRI findings which included 

the presence or absence of LV thrombus and the size and mobility of the thrombus if the 

thrombus was present.  

 

2.6 Validity of the instruments  

The case report forms, consent forms and patient information forms were constructed 

after consultation with different experts from different departments of the center.  

 

2.7 Data collection procedure 

Our study employed a randomized controlled trial. The patients who were diagnosed 

with a case of post-myocardial infarction LV thrombus in the Cardiac MRI laboratory 

were contacted by our research officer. Details of the research and need for 

anticoagulation, its benefits and risks and possible embolic phenomenon if not treated 

and possible bleeding tendency during the treatment with anticoagulation were explained. 

We included the patients in the study once the informed consent was signed.  

Randomization: The patients were randomly allocated to the Warfarin group and the 

Rivaroxaban group. The randomization was based on a single sequence of random 

assignments which were carried out with the computer-generated random numbers using 

the Microsoft Excel version 2016 using the function RAND (). An independent 

researcher made random allocation cards using computer-generated random numbers for 

both the control and intervention groups. The original random allocation sequences were 

stored in an inaccessible third place and the researcher worked with a copy. Allocated 

random sequences were printed separately and sealed in an envelope for each one and put 

in an envelope after being folded several times. The inside of the envelope was not 

visible from the outside. There were serial numbers on the outside of the envelopes. The 

research assistant used the envelope serially for each included patient. Recruited date, 

time, patient ID, and allocated sequence number were recorded on a separate register.  

Control (Warfarin) Group: The patients in the control group were treated with 

Warfarin FARIN from Quest Pharmaceuticals Private Limited in Nepal. The baseline 

PT/INR was assessed before starting the drug. The dose was started with 5 mg and was 

titrated based on the International Normalized Ratio (INR) which was targeted at the 

range of 2.0 to 3.0. The dual antiplatelet duration was based on the latest guidelines. The 



patients were asked for frequent INR monitoring on an OPD basis until the INR was 

within the therapeutic range, after which patients were asked for monthly follow-ups with 

the INR reports. The patients in the control group were not treated with heparin or low 

molecular weight heparin before the INR was maintained in the therapeutic range.  

Intervention (Rivaroxaban) Group: The patients in the intervention group were 

treated with Rivaroxaban 20 mg (RIVOXAN from National Healthcare Private Limited) 

once daily with the evening meal in patients with a CrCl >50 mL/min OR 15 mg in cases 

of moderate-to-severe renal impairment dose with the dosing of once daily with the 

evening meal in patients with a CrCl ≤50 mL/min. The patients in the intervention group 

were requested for follow-up after 3 months of commencing the treatment or whenever 

the signs and symptoms of bleeding events were noted. At the end of the 3 months of the 

treatment, the patients underwent repeat cardiac MRI for evaluation of the presence or 

absence of the LV thrombus.  

Blinding: Due to the different modes of administration and monitoring of the 

patients in the intervention group, the blinding of the researcher, research assistant and 

patient was impossible in our study. However, the assessors, who are radiographers and 

radiologists, responsible for assessing the primary outcome of the study which is the 

resolution of the left ventricular thrombus, were blinded to the control and intervention 

group.  

Follow-up procedures: The follow-up procedures were different for the two 

groups as the administration and monitoring modes were different for the two groups. In 

the control group, patients were required frequently to check the PT/INR and report to the 

research assistant, the research assistant titrated the dose of the warfarin as per the INR 

report of the patient. This required frequent follow-up (once or twice weekly). Once the 

INR was within the range of 2.0 to 3.0, the frequency of INR monitoring was decreased 

according to the need (Once or twice a month). Follow-up lasted till 3 months after the 

start of the treatment after which the outcome assessment was performed with a Cardiac 

MRI. In the intervention group, patients were requested for follow-up if they developed 

any clinical symptoms of embolic or bleeding events. If not, all patients were followed up 

after 3 months of treatment and then the primary outcome was assessed by Cardiac MRI.  

 

2.8 Data processing 

Data were collected and entered in the computer-based CRF constructed using the 

password-protected free software at https://www.kobotoolbox.org. The data was accessed 

by the principal investigator and the research officer only. The names of the participants 

were anonymized using the initials only. The data were downloaded in the Excel version 

and transferred to SPSS for statistical analysis. The data were anonymized before 

statistical analysis which was performed by the separate coinvestigators who were 

responsible for the data analysis. 

 

2.9 Data analysis 



The Statistical analysis was conducted based on intention-to-treat analysis. 

Continuous data is presented as the mean ± standard deviation or the median with an 

interquartile range. Categorical data is presented as counts and percentages. The rate of 

LVT resolution is compared using the Chi-square test. Time to LVT resolution and 

adverse events are expressed by Kaplan-Meier curves and compared by the log-rank test. 

All P values are two-sided, and the statistical significance is set at a 5% level. The 

proportion and 95% confidence interval (CI) are calculated. A ‘P’ value of less than 0.05 

is considered significant.  

2.10 Delimitations of the study 

This study has a limitation in that it is a single-center study.  

2.11 Ethical considerations 

Our study proposal has been registered in ClinicalTrials.gov (NCT05794399). 

The study was also approved by the Nepal Health Research Council before its 

commencement. (ERB Protocol No:166/2023) 

The patients were informed about our research and were included only after obtaining 

written consent. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter 3 Data Analysis 

3.1 Uni-variate findings of socio-demographic and other variables/characteristics 

 

 

  Warfarin Group  Rivoroxaban Group  

Characteristics  21 19  

Age (Mean) in years 59.21±14.2 54.58±14.2 

Male 17 16 

Female 4 3 

 

 

 
 

 

 

 

 

 

 

 

Total 55 patients

40 Patients 
included in the 

study

19 in 
Rivaroxaban 

Group

21 in Warfarin 
Group

15 Excluded

1- Intracranial Mass

1- Ischemic CVA with 
hemorrhagic transformation

1- Unable to communicate

7- Didnot provide consent

3- DCM

1- Unable to perform MRI due 
to foreign object in the body

1- Hemodynamically Unstable



3.2 Bivariate and other statistical findings for each hypothesis/research question 

 

  Warfarin Group  

(n=21) 

Rivaroxaban Group 

(n=19)   

Resolution of Thrombus 7 (33.4%) 9 (47.4%) 

No Resolution of Thrombus 8 (38.1%) 4 (21.1%) 

Follow up remaining  5 1 

Loss to follow up 1 (4.7%) 1 (5.3%) 

Death due to Cardiovascular causes 3 (14.3%) 0 

CVA 1(4.7%) 0 

 

3.3 Interpretation/discussion on findings 

Among the 40 patients who were recruited, 27 have completed the follow-up. During 

the analysis, the resolution of LV thrombus was more common in the Rivaroxaban 

group compared to the Warfarin group. However, these are preliminary results and 

the absolute comparison can only be performed after full recruitment.  

 

3.4 Conclusion 

In this preliminary analysis, the resolution of LV thrombus is higher in the 

rivaroxaban group than in the Warfarin group.  

3.5 Dissemination plan 

 We plan to publish the finding in indexed journal and present in the national and 

international conferences. We also plan to inform the findings to the important stakeholders of 

the health.  

 

 

 



References 
[i] Bhattarai S, Aryal A, Pyakurel M, Bajracharya S, Baral P, Citrin D, Cox H, Dhimal M, Fitzpatrick A, Jha AK, Jha N, 

Karmacharya BM, Koju R, Maharjan R, Oli N, Pyakurel P, Sapkota BP, Shrestha R, Shrestha S, Spiegelman D, Vaidya A, 

Shrestha A. Cardiovascular disease trends in Nepal - An analysis of global burden of disease data 2017. Int J Cardiol Heart Vasc. 

2020 Jul 31;30:100602. doi: 10.1016/j.ijcha.2020.100602. PMID: 32775605; PMCID: PMC7399110. 
[ii] Annual Report. Shahid Gangalal National Heart Centre, 2021. 
[iii] Adhikari, C. M., Acharya, K. P., Manandhar, R., Sherpa, K., Tamrakar, R., Bogati, A., Singh, S. K., Kansakar, S., Yadav, D. 

N., Dhungana, M., Dhungel, S., Baniya, B., Joshi, S., Rajbhandari, S., Pandey, R., Raut, R., Prajapati, D., KC, S. S., Adhikari, J., 

Adhikari, A., Gautam, B., Najmy, S., Poudel, R., Timalsina, B. K., Karki, P., Poudel, S., Thakur, K. K., Limbu, D., Nepal, H. P., 

Sharma, M., Rauniyar, B. K., Rajbhandari, R., Limbu, Y. R., Maskey, A., Malla, R., Sharma, D., & KC, M. B. (2020). Shahid 

Gangalal National Heart Centre-ST-elevation Myocardial infarction Registry (SGNHC-STEMI-Registry), Nepal. Nepalese Heart 

Journal, 17(1), 7–16. https://doi.org/10.3126/njh.v17i1.28795 
[iv] Gottdiener JS, Gay JA, VanVoorhees L, et al. Frequency and embolic potential of left ventricular thrombus in dilated 

cardiomyopathy: assessment by 2-dimensional echocardiography. Am J Cardiol 1983;52:1281-5. 
[v] Gottdiener JS, Massie B, Ammons SB, et al. Prevalence of left ventricular thrombus in dilated cardiomyopathy: the WATCH 

trial. J Am J Cardiol 2003;41:202. 
[vi] Srichai MB, Junor C, Rodriguez LL, et al. Clinical, imaging, and pathological characteristics of left ventricular thrombus: a 

comparison of contrast-enhanced magnetic resonance imaging, transthoracic echocardiography, and transesophageal 

echocardiography with surgical or pathological validation. Am Heart J 2006;152:75-84. 
[vii] Keeley EC, Hillis LD. Left ventricular mural thrombus after acute myocardial infarction. Clin Cardiol 1996;19:83-6. 
[viii] Pizzetti G, Belotti G, Margonato A, et al. Thrombolytic therapy reduces the incidence of left ventricular thrombus formation 

in acute anterior myocardial infarction. Relationship to vessel patency and infarct size. Eur Heart J 1996;17:421-8. 
[ix] Bhatnagar SK, Al-Yusuf AR. Effects of intravenous recombinant tissue-type plasminogen activator therapy on the incidence 

and associations of left ventricular thrombus in patients with a first acute Q wave anterior myocardial infarction. Am Heart J 

1991;122:1251-6. 
[x] Ezekowitz MD, Wilson DA, Smith EO, et al. Comparison of indium-111 platelet scintigraphy and two-dimensional 

echocardiography in the diagnosis of left ventricular thrombi. N Engl J Med 1982;306:1509-13. 
[xi]Ibanez B, James S, Agewall S, et al. 2017 ESC guidelines for the management of acute myocardial infarction in patients 

presenting with ST-segment elevation: the task force for the management of acute myocardial infarction in patients presenting 

with ST-segment elevation of the European Society of Cardiology (ESC). Eur Heart J 2018;39:119-77. 
[xii] O'Gara PT, Kushner FG, Ascheim DD, et al. 2013 ACCF/AHA guideline for the management of ST-elevation myocardial 

infarction: a report of the American College of Cardiology Foundation/American Heart Association Task Force on Practice 

Guidelines. J Am Coll Cardiol 2013;61:e78-140. 
[xiii] Keita I, Aubin-Auger I, Lalanne C, et al. Assessment of quality of life, satisfaction with anticoagulation therapy, and 

adherence to treatment in patients receiving long-course vitamin K antagonists or direct oral anticoagulants for venous 

thromboembolism. Patient Prefer Adherence 2017;11:1625-34. 
[xiii] Schulman, S.; Kearon, C. (2005). "Definition of major bleeding in clinical investigations of antihemostatic medicinal 

products in non-surgical patients". J Thromb Haemost. 3 (4): 692–4. doi:10.1111/j.1538-7836.2005.01204.x. PMID 15842354. 

[xiv] Kleindorfer DO, Towfighi A, Chaturvedi S, Cockroft KM, Gutierrez J, Lombardi-Hill D, Kamel H, Kernan WN, Kittner SJ, 

Leira EC, Lennon O, Meschia JF, Nguyen TN, Pollak PM, Santangeli P, Sharrief AZ, Smith SC Jr, Turan TN, Williams LS. 2021 

Guideline for the Prevention of Stroke in Patients With Stroke and Transient Ischemic Attack: A Guideline From the American 

Heart Association/American Stroke Association. Stroke. 2021 Jul;52(7):e364-e467. doi: 10.1161/STR.0000000000000375. Epub 

2021 May 24. Erratum in: Stroke. 2021 Jul;52(7):e483-e484. PMID: 34024117. 

[xv] Saleh Y, Al-Abcha A, Abdelkarim O, Elwany M, Abdelfattah OM, Abdelnabi M, Almaghraby A. Meta-Analysis Comparing 

the Effect of Rivaroxaban Versus Vitamin K Antagonists for Treatment of Left Ventricular Thrombi. Am J Cardiol. 2021 Dec 

15;161:123-125. doi: 10.1016/j.amjcard.2021.09.009. Epub 2021 Oct 14. PMID: 34656296. 

 

 

https://www.wikidoc.org/index.php/Digital_object_identifier
https://doi.org/10.1111%2Fj.1538-7836.2005.01204.x
https://www.wikidoc.org/index.php?title=PubMed_Identifier&action=edit&redlink=1
https://www.ncbi.nlm.nih.gov/pubmed/15842354


 

 



 



 



 



 

 

 



 

 

 

 



 



 



 



 



 


