In patients with diagnosed non-valvular atrial fibrillation, is warfarin compared to a NOAC (Non-Vitamin K Antagonist Oral Anticoagulant) more ideal in terms of cost, effectiveness, and safety for preventing thrombotic strokes?
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Background:
Atrial fibrillation is one of the most common cardiac arrhythmias. Medication therapy is important to prevent thromboembolic events, the most common complication of atrial fibrillation. 
Purpose:
The purpose of this analysis is to determine the most ideal anticoagulant—a Vitamin K antagonist (warfarin) or a Non-Vitamin K antagonist oral anticoagulant (NOAC)—in terms of cost, effectiveness, and safety, to prevent thromboembolism in patients with non-valvular atrial fibrillation.
Materials and Methods:
Research was conducted using the Ovid and PubMed databases. Keywords searched were “atrial fibrillation”, “warfarin”, “NOAC”, “DOAC”, “Dabigatran”, “Rivaroxaban”, “Apixaban”, and “Edoxaban.” The parameters used included human subjects and full access to text and excluded meta-analyses and systematic reviews. Through this search, 22 articles were identified and 20 met inclusion criteria. Each article that was chosen individually compared warfarin and NOACs in regard to cost, effectiveness, or safety.
Results:
In some studies, warfarin was less effective at preventing thrombotic strokes and was associated with more generalized bleeding events compared to NOACs, while other studies showed no difference in stroke rates among anticoagulants. The majority of studies suggested that warfarin was more affordable, measured via treatment costs, but resulted in more clinic visits. 
Conclusion:
In patients with NVAF, NOACs overall seem more effective at preventing thrombotic events than warfarin. NOACs were also found to be safer and associated with lower rates of major bleeding events. The cost of NOACs versus warfarin could not be fully determined by our research. Future studies could research NOAC and warfarin use in patients with certain comorbidities and social risk factors. 

























References
1. Thijssen VL, Ausma J, Liu GS, et al. Structural changes of atrial myocardium during chronic atrial fibrillation. Cardiovasc Pathol 2000; 9:17.

2. Kumar K, et al. Overview of atrial fibrillation. In: Zimetbaum J, Saperia G, ed. UpToDate. Waltham, Mass.: UpToDate, 2017. https://www-uptodate-com.libux.utmb.edu/contents/overview-of-atrial-fibrillation?search=atrial%20fibrillation&source=search_result&selectedTitle=1~150&usage_type=default&display_rank=1. Accessed April 15, 2020.

3. Violi F, Pastori D, Pignatelli P. Mechanism and Management of Thrombo-Embolism In Atrial Fibrillation. Journal of Atrial Fibrillation 2014; 7(8): 1112. Doi: 10.4022/jafib.1112

4. Silva R, et al. Novel Oral Anticoagulants in Non-Valvular Atrial Fibrillation. Cardiovascular & Hematological Agents in Medicinal CHemistry 2014, 12(1): 3-8. Doi: 10.2174/187152571201141201091848

5. Allessie MA. Atrial fibrillation-induced electrical remodeling in humans: what is the next step? Cardiovasc Res 1999; 44:10.

6. Hori M, Matsumato M, Tanahashi N et al. Rivaroxaban vs. Warfarin in Japanese Patients with Atrial Fibrillation. Circulation Journal. 2012;76(9):2104-11. doi: 10.1253/circj.cj-12-0454.

7. Gupta K, Trocio J, Keshishian A, et al. Effectiveness and safety of direct oral anticoagulants compared to warfarin in treatment naïve non-valvular atrial fibrillation patients in the US Department of defense population. BMC Cardiovasc Disord. 2019; 19: 142. doi: 10.1186/s12872-019-1116-1.

8. Friberg L, Oldgren J. Efficacy and safety of non-vitamin K antagonist oral anticoagulants compared with warfarin in patients with atrial fibrillation. Open Heart 2017;4:e000682. doi: 10.1136/openhrt-2017-000682.

9. Dilokthornsakul P, et al. Cost-Effectiveness Analysis of Non-Vitamin K Antagonist Oral Anticoagulants Versus Warfarin in Thai Patients with Non-Valvular Atrial Fibrillation. Heart Lung Circ. 2020; 29(3): 390-400. doi: 10.1016/j.hlc.2019.02.187.

10. Hariton E, Locascio JJ. Randomised controlled trials - the gold standard for effectiveness research: Study design: randomised controlled trials. BJOG. 2018;125(13):1716. doi:10.1111/1471-0528.15199.

11. Thiese MS. Observational and interventional study design types; an overview. Biochem Med (Zagreb). 2014;24(2):199–210. doi:10.11613/BM.2014.022.

12. Granger CB, Alexander JH, McMurray JJV, et al. Apixaban versus Warfarin in patients with atrial fibrillation. N Engl J Med 2011; 365:981-992. doi: 10.1056/NEJMoa1107039.

13. Datar M, Crivera C, Rozjabek H, et al. Comparison of real-world outcomes in patients with nonvalvular atrial fibrillation treated with direct oral anticoagulant agents or warfarin. American Journal of Health-System Pharmacy. 2019;76(5):275-285. doi:10.1093/ajhp/zxy032.

14. Graham D, Baro E, Zhang R et al. Comparative Stroke, Bleeding, and Mortality Risks in Older Medicare Patients Treated with Oral Anticoagulants for Nonvalvular Atrial Fibrillation.. The American Journal of Medicine. 2019;132(5): 596-604. doi: 10.1016/j.amjmed.2018.12.023.

15. Lip G, et al. Effectiveness and Safety of Oral Anticoagulants Among Nonvalvular Atrial Fibrillation Patients. Stroke 2018; 49(12): 2933- 2944. doi: 10.1161/STROKEAHA.118.020232.

16. Shah S, Norby F, Datta Y et al. Comparative effectiveness of direct oral anticoagulants and warfarin in patients with cancer and atrial fibrillation. Blood Adv (2018) 2 (3): 200–209. doi: 10.1182/bloodadvances.2017010694.

17. Sjogren V, Bystrom B, Renlund H et al. Non-vitamin K oral anticoagulants are non-inferior for stroke prevention but cause fewer major bleedings than well-managed warfarin: A retrospective register study. PLOS One. 2017;12(7): e0181000. doi: 10.1371/journal. Pone.0181000.

18. Hankey G, Stevens S, Piccini J et al. Intracranial Hemorrhage Among Patients With Atrial Fibrillation Anticoagulated With Warfarin or Rivaroxaban. American Heart Association. 2014;45(5): 1304-1312. doi: 10.1161/STROKEAHA.113.004506.

19. Coleman, C. I., Peacock, W. F., Bunz, T. J., & Alberts, M. J. (2017). Effectiveness and Safety of Apixaban, Dabigatran, and Rivaroxaban Versus Warfarin in Patients With Nonvalvular Atrial Fibrillation and Previous Stroke or Transient Ischemic Attack. Stroke, 48(8), 2142–2149. doi: 10.1161/strokeaha.117.017474

20. Lee K, et al. Effectiveness and Safety of Off-Label Dosing of Non-Vitamin K Antagonist Anticoagulant for Atrial Fibrillation in Asian Patients. Sci Rep. 2020; 10(1): 1801. DOI: 10.1038/s41598-020-58665-5.

21. Himmler S, et al. Long-Term Health Benefits of Stroke Prevention With Apixaban Versus Vitamin K Antagonist Warfarin in Patients with Non-Valvular Atrial Fibrillation in Germany: A Population-Based Modelling Study. Expert Rev Pharmacoecon Outcomes Res 2019; 19(2): 223-230. doi: 10.1080/14737167.2019.1522501.

22. Vinogradova Y, Coupland C, Hill T, Hippisley-Cox J. Risks and benefits of direct oral anticoagulants versus warfarin in a real world setting: cohort study in primary care. BMJ 2018;362:k2505. doi: 10.1136/bmj.k2505.

23. Freeman JV, Zhu RP, Owens DK, et al. Cost-effectiveness of dabigatran compared with warfarin for stroke prevention in atrial fibrillation. Ann Intern Med. 2011;154:1–11. doi: 10.7326/0003-4819-154-1-201101040-00289.

24. Lee S, Anglade MW, Pham D, Pisacane R, Kluger J, Coleman CI. Cost–effectiveness of Rivaroxaban compared to Warfarin for stroke prevention in atrial fibrillation. American Journal of Cardiology 2012; 110: 845-851.

25. Yeo HY, Tan SK, Looi WL, Gopal CP. Comparative Treatment Cost Between Warfarin and Novel Oral Anticoagulants (NOACs) in Non-Valvular Atrial Fibrillation (NVAF) Patients: A Pilot Study from a Malaysia State Hospital Perspective. Value in Health. 2018; 21(2): S29. doi: 10.1016/j.jval.2018.07.219

26. Amin A, Bruno A, Trocio J, Lin J, Lingohr-Smith M.  Comparison of differences in medical costs when new oral anticoagulants are used for the treatment of patients with non-valvular atrial fibrillation and venous thromboembolism vs warfarin or placebo in the US. Journal of Medical Economics 2015; 18:6, 399-409, DOI: 10.3111/13696998.2015.1007210.

27. Salcedo J, et al. Cost-effectiveness of Rivaroxaban Versus Warfarin for Treatment of Nonvalvular Atrial Fibrillation in Patients with Worsening Renal Function. Int J Cardiol. 2019; 282:53-58. doi: 10.1016/j.ijcard.2018.11.087. 

