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RESEARCH QUESTIONS 
 
1. What are the adverse events associated with the use of apixaban? 
 
2. What are the adverse events associated with the use of rivaroxaban? 
 
KEY MESSAGE 
 
Twenty-two systematic reviews/meta-analyses, 24 randomized controlled trials, and three non-
randomized studies were identified regarding adverse events associated with the use of 
apixaban and rivaroxaban. 
 
METHODS 
 
A limited literature search was conducted on key resources including PubMed, The Cochrane 
Library (2014, Issue 3), University of York Centre for Reviews and Dissemination (CRD) 
databases, Canadian and major international health technology agencies, as well as a focused 
Internet search. Methodological filters were applied to limit retrieval to safety data. Where 
possible, retrieval was limited to the human population. The search was also limited to English 
language documents published between January 1, 2009 and March 20, 2014. Internet links 
were provided, where available. 
 
RESULTS 
 
Rapid Response reports are organized so that the higher quality evidence is presented first. 
Therefore, health technology assessment reports, systematic reviews, and meta-analyses are 
presented first. These are followed by randomized controlled trials and non-randomized studies.  
 
Twenty-two systematic reviews/meta-analyses, 24 randomized controlled trials, and three non-
randomized studies were identified regarding adverse events associated with the use of 
apixaban and rivaroxaban. No health technology assessments were identified. 
 
Disclaimer:  The Rapid Response Service is an information service for those involved in planning and providing health care in 
Canada. Rapid responses are based on a limited literature search and are not comprehensive, systematic reviews. The intent is to 
provide a list of sources of the best evidence on the topic that CADTH could identify using all reasonable efforts within the time 
allowed. Rapid responses should be considered along with other types of information and health care considerations. The 
information included in this response is not intended to replace professional medical advice, nor should it be construed as a 
recommendation for or against the use of a particular health technology. Readers are also cautioned that a lack of good quality 
evidence does not necessarily mean a lack of effectiveness particularly in the case of new and emerging health technologies, for 
which little information can be found, but which may in future prove to be effective. While CADTH has taken care in the preparation 
of the report to ensure that its contents are accurate, complete and up to date, CADTH does not make any guarantee to that effect. 
CADTH is not liable for any loss or damages resulting from use of the information in the report.  
 
Copyright:  This report contains CADTH copyright material and may contain material in which a third party owns copyright. This 
report may be used for the purposes of research or private study only. It may not be copied, posted on a web site, 
redistributed by email or stored on an electronic system without the prior written permission of CADTH or applicable copyright 
owner. 
 
Links:  This report may contain links to other information available on the websites of third parties on the Internet. CADTH does not 
have control over the content of such sites. Use of third party sites is governed by the owners’ own terms and conditions.     
 
 



 
 

Additional references of potential interest are provided in the appendix. 
 
Apixaban 
 
Health Technology Assessments 
No literature identified. 
 
Systematic Reviews and Meta-analyses 
 
1. Villa LA, Malone DC, Ross D. Evaluating the efficacy and safety of apixaban, a new oral 

anticoagulant, using Bayesian meta-analysis. Int J Hematol. 2013 Oct;98(4):390-7. 
http://www.ncbi.nlm.nih.gov/pubmed/24057162?report=abstract 

 
Randomized Controlled Trials 
 
2. Coppens M, Synhorst D, Eikelboom JW, Yusuf S, Shestakovska O, Connolly SJ. Efficacy 

and safety of apixaban compared with aspirin in patients who previously tried but failed 
treatment with vitamin K antagonists: results from the AVERROES trial. Eur Heart J. 2014 
Feb 25.  
PubMed: PM24569032 
 

3. Halvorsen S, Atar D, Yang H, De Caterina R, Erol C, Garcia D, et al. Efficacy and safety of 
apixaban compared with warfarin according to age for stroke prevention in atrial 
fibrillation: observations from the ARISTOTLE trial. Eur Heart J. 2014 Feb 20.  
PubMed: PM24561548 
 

4. Al-Khatib SM, Thomas L, Wallentin L, Lopes RD, Gersh B, Garcia D, et al. Outcomes of 
apixaban vs. warfarin by type and duration of atrial fibrillation: results from the 
ARISTOTLE trial. Eur Heart J. 2013 Aug;34(31):2464-71.  
PubMed: PM23594592 
 

5. Flaker G, Lopes RD, Al-Khatib SM, Hermosillo AG, Hohnloser SH, Tinga B, et al. Efficacy 
and Safety of Apixaban in Patients Following Cardioversion for Atrial Fibrillation: Insights 
from the ARISTOTLE trial. J Am Coll Cardiol. 2013 Oct 26.  
PubMed: PM24211508 
 

6. Garcia DA, Wallentin L, Lopes RD, Thomas L, Alexander JH, Hylek EM, et al. Apixaban 
versus warfarin in patients with atrial fibrillation according to prior warfarin use: results 
from the Apixaban for Reduction in Stroke and Other Thromboembolic Events in Atrial 
Fibrillation trial. Am Heart J. 2013 Sep;166(3):549-58.  
PubMed: PM24016506 
 

7. McMurray JJ, Ezekowitz JA, Lewis BS, Gersh BJ, van Diepen S, Amerena J, et al. Left 
ventricular systolic dysfunction, heart failure, and the risk of stroke and systemic embolism 
in patients with atrial fibrillation: insights from the ARISTOTLE trial. Circ Heart Fail. 2013 
May;6(3):451-60.  
PubMed: PM23575255 
 

8. Wallentin L, Lopes RD, Hanna M, Thomas L, Hellkamp A, Nepal S, et al. Efficacy and 
safety of apixaban compared with warfarin at different levels of predicted international 
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normalized ratio control for stroke prevention in atrial fibrillation. Circulation. 2013 Jun 
4;127(22):2166-76.  
PubMed: PM23640971 
 

9. Easton JD, Lopes RD, Bahit MC, Wojdyla DM, Granger CB, Wallentin L, et al. Apixaban 
compared with warfarin in patients with atrial fibrillation and previous stroke or transient 
ischaemic attack: a subgroup analysis of the ARISTOTLE trial. Lancet Neurol. 2012 
Jun;11(6):503-11.  
PubMed: PM22572202 
 

10. Eikelboom JW, Connolly SJ, Gao P, Paolasso E, De Caterina R, Husted S, et al. Stroke 
risk and efficacy of apixaban in atrial fibrillation patients with moderate chronic kidney 
disease. J Stroke Cerebrovasc Dis. 2012 Aug;21(6):429-35.  
PubMed: PM22818021 
 

11. Flaker GC, Eikelboom JW, Shestakovska O, Connolly SJ, Kaatz S, Budaj A, et al. 
Bleeding during treatment with aspirin versus apixaban in patients with atrial fibrillation 
unsuitable for warfarin: the apixaban versus acetylsalicylic acid to prevent stroke in atrial 
fibrillation patients who have failed or are unsuitable for vitamin K antagonist treatment 
(AVERROES) trial. Stroke. 2012 Dec;43(12):3291-7.  
PubMed: PM23033347 
 

12. Hohnloser SH, Hijazi Z, Thomas L, Alexander JH, Amerena J, Hanna M, et al. Efficacy of 
apixaban when compared with warfarin in relation to renal function in patients with atrial 
fibrillation: insights from the ARISTOTLE trial. Eur Heart J. 2012 Nov;33(22):2821-30.  
PubMed: PM22933567 
 

13. Lopes RD, Al-Khatib SM, Wallentin L, Yang H, Ansell J, Bahit MC, et al. Efficacy and 
safety of apixaban compared with warfarin according to patient risk of stroke and of 
bleeding in atrial fibrillation: a secondary analysis of a randomised controlled trial. Lancet. 
2012 Nov 17;380(9855):1749-58.  
PubMed: PM23036896 

 
14. Connolly SJ, Eikelboom J, Joyner C, Diener HC, Hart R, Golitsyn S, et al. Apixaban in 

patients with atrial fibrillation. N Engl J Med. 2011 Mar 3;364(9):806-17.  
PubMed: PM21309657 
 

15. Granger CB, Alexander JH, McMurray JJ, Lopes RD, Hylek EM, Hanna M, et al. Apixaban 
versus warfarin in patients with atrial fibrillation. N Engl J Med. 2011 Sep 15;365(11):981-
92.  
PubMed: PM21870978 
 

16. Ogawa S, Shinohara Y, Kanmuri K. Safety and efficacy of the oral direct factor xa inhibitor 
apixaban in Japanese patients with non-valvular atrial fibrillation. -The ARISTOTLE-J 
study-. Circ J. 2011;75(8):1852-9.  
PubMed: PM21670542 
 

17. APPRAISE Steering Committee and Investigators, Alexander JH, Becker RC, Bhatt DL, 
Cools F, Crea F, et al. Apixaban, an oral, direct, selective factor Xa inhibitor, in 
combination with antiplatelet therapy after acute coronary syndrome: results of the 
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Apixaban for Prevention of Acute Ischemic and Safety Events (APPRAISE) trial. 
Circulation. 2009 Jun 9;119(22):2877-85. 
http://www.ncbi.nlm.nih.gov/pubmed/19470889?report=abstract 

 
Non-Randomized Studies 
No literature identified. 
 
Rivaroxaban 
 
Health Technology Assessments 
No literature identified. 
 
Systematic Reviews and Meta-analyses 
 
18. Wasserlauf G, Grandi SM, Filion KB, Eisenberg MJ. Meta-analysis of rivaroxaban and 

bleeding risk. Am J Cardiol. 2013 Aug 1;112(3):454-60.  
PubMed: PM23642380 
 

19. Ndegwa S, Moulton K, Argáez C. Dabigatran and rivaroxaban versus other anticoagulants 
for thromboprophylaxis after major orthopedic surgery: systematic review of comparative 
clinical-effectiveness and safety [Internet]. Ottawa: Canadian Agency for Drugs and 
Technologies in Health (CADTH); 2009 May. (Health Technology Assessment Rapid 
Review).  [cited 2014 Mar 27]. Available from: 
http://www.cadth.ca/media/pdf/M0006_Rivaroxaban_and_Dabigatran_L3_e.pdf 

 
Randomized Controlled Trials 
 
20. Jones WS, Hellkamp AS, Halperin J, Piccini JP, Breithardt G, Singer DE, et al. Efficacy 

and safety of rivaroxaban compared with warfarin in patients with peripheral artery 
disease and non-valvular atrial fibrillation: insights from ROCKET AF. Eur Heart J. 2014 
Jan;35(4):242-9.  
PubMed: PM24302273 
 

21. Hori M, Matsumoto M, Tanahashi N, Momomura S, Uchiyama S, Goto S, et al. Safety and 
efficacy of adjusted dose of rivaroxaban in Japanese patients with non-valvular atrial 
fibrillation: subanalysis of J-ROCKET AF for patients with moderate renal impairment. Circ 
J. 2013;77(3):632-8.  
PubMed: PM23229461 
 

22. Mahaffey KW, Wojdyla D, Hankey GJ, White HD, Nessel CC, Piccini JP, et al. Clinical 
outcomes with rivaroxaban in patients transitioned from vitamin K antagonist therapy: a 
subgroup analysis of a randomized trial. Ann Intern Med. 2013 Jun 18;158(12):861-8.  
PubMed: PM23778903 
 

23. van Diepen S, Hellkamp AS, Patel MR, Becker RC, Breithardt G, Hacke W, et al. Efficacy 
and safety of rivaroxaban in patients with heart failure and nonvalvular atrial fibrillation: 
insights from ROCKET AF. Circ Heart Fail. 2013 Jul;6(4):740-7.  
PubMed: PM23723250 
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24. Hankey GJ, Patel MR, Stevens SR, Becker RC, Breithardt G, Carolei A, et al. 
Rivaroxaban compared with warfarin in patients with atrial fibrillation and previous stroke 
or transient ischaemic attack: a subgroup analysis of ROCKET AF. Lancet Neurol. 2012 
Apr;11(4):315-22.  
PubMed: PM22402056 
 

25. Hori M, Matsumoto M, Tanahashi N, Momomura S, Uchiyama S, Goto S, et al. 
Rivaroxaban vs. warfarin in Japanese patients with atrial fibrillation - the J-ROCKET AF 
study -. Circ J. 2012;76(9):2104-11.  
PubMed: PM22664783 

 
26. Fox KA, Piccini JP, Wojdyla D, Becker RC, Halperin JL, Nessel CC, et al. Prevention of 

stroke and systemic embolism with rivaroxaban compared with warfarin in patients with 
non-valvular atrial fibrillation and moderate renal impairment. Eur Heart J. 2011 
Oct;32(19):2387-94.  
PubMed: PM21873708 
 

27. Patel MR, Mahaffey KW, Garg J, Pan G, Singer DE, Hacke W, et al. Rivaroxaban versus 
warfarin in nonvalvular atrial fibrillation. N Engl J Med. 2011 Sep 8;365(10):883-91.  
PubMed: PM21830957 

Non-Randomized Studies 
 
28. Lakkireddy D, Reddy YM, Di Biase L, Vallakati A, Mansour MC, Santangeli P, et al. 

Feasibility and safety of uninterrupted rivaroxaban for periprocedural anticoagulation in 
patients undergoing radiofrequency ablation for atrial fibrillation: results from a multicenter 
prospective registry. J Am Coll Cardiol. 2014 Mar 18;63(10):982-8.  
PubMed: PM24412445 

 
29. Yadlapati A, Groh C, Passman R. Safety of Short-Term Use of Dabigatran or Rivaroxaban 

for Direct-Current Cardioversion in Patients With Atrial Fibrillation and Atrial Flutter. Am J 
Cardiol. 2014 Jan 31.  
PubMed: PM24576547 
 

30. Maccallum PK, Mathur R, Hull SA, Saja K, Green L, Morris JK, et al. Patient safety and 
estimation of renal function in patients prescribed new oral anticoagulants for stroke 
prevention in atrial fibrillation: a cross-sectional study. BMJ Open. 2013;3(9):e003343. 
Available from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3787476  
PubMed: PM24078751 
 

Apixaban and Rivaroxaban 
 
Health Technology Assessments 
No literature identified. 
 
Systematic Reviews and Meta-analyses 
 
31. Albert NM. Use of novel oral anticoagulants for patients with atrial fibrillation: systematic 

review and clinical implications. Heart Lung. 2014 Jan;43(1):48-59.  
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PubMed: PM24373340 
 

32. Lega JC, Bertoletti L, Gremillet C, Chapelle C, Mismetti P, Cucherat M, et al. Consistency 
of Safety and Efficacy of New Oral Anticoagulants across Subgroups of Patients with 
Atrial Fibrillation. PLoS ONE. 2014;9(3):e91398. Available from: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3951387  
PubMed: PM24622012 
 

33. Skjoth F, Larsen TB, Rasmussen LH, Lip GY. Efficacy and safety of edoxaban in 
comparison with dabigatran, rivaroxaban and apixaban for stroke prevention in atrial 
fibrillation. An indirect comparison analysis. Thromb Haemost. 2014 Feb 28;111(5).  
PubMed: PM24577485 
 

34. Assiri A, Al-Majzoub O, Kanaan AO, Donovan JL, Silva M. Mixed treatment comparison 
meta-analysis of aspirin, warfarin, and new anticoagulants for stroke prevention in patients 
with nonvalvular atrial fibrillation. Clin Ther. 2013 Jul;35(7):967-84.  
PubMed: PM23870607 
 

35. Bruins Slot KM, Berge E. Factor Xa inhibitors versus vitamin K antagonists for preventing 
cerebral or systemic embolism in patients with atrial fibrillation. Cochrane Database Syst 
Rev. 2013;8:CD008980.  
PubMed: PM23925867 
 

36. Antithrombotic agents for the prevention of stroke and systemic embolism in patients with 
atrial fibrillation [Internet]. Ottawa: Canadian Agency for Drugs and Technologies in Health 
(CADTH); 2013 Mar. [cited 2014 Mar 27]. (CADTH Therapeutic Review). Available from: 
http://www.ncbi.nlm.nih.gov/books/NBK168988/pdf/TOC.pdf 

 
37. Chatterjee S, Sardar P, Biondi-Zoccai G, Kumbhani DJ. New oral anticoagulants and the 

risk of intracranial hemorrhage: traditional and Bayesian meta-analysis and mixed 
treatment comparison of randomized trials of new oral anticoagulants in atrial fibrillation. 
JAMA Neurol. 2013 Dec;70(12):1486-90.  
PubMed: PM24166666 

 
38. Holster IL, Valkhoff VE, Kuipers EJ, Tjwa ET. New oral anticoagulants increase risk for 

gastrointestinal bleeding: a systematic review and meta-analysis. Gastroenterology. 2013 
Jul;145(1):105-12.  
PubMed: PM23470618 
 

39. Mitchell SA, Simon TA, Raza S, Jakouloff D, Orme ME, Lockhart I, et al. The efficacy and 
safety of oral anticoagulants in warfarin-suitable patients with nonvalvular atrial fibrillation: 
systematic review and meta-analysis. Clin Appl Thromb Hemost. 2013 Nov;19(6):619-31.  
PubMed: PM23698729 
 

40. Sardar P, Chatterjee S, Wu WC, Lichstein E, Ghosh J, Aikat S, et al. New oral 
anticoagulants are not superior to warfarin in secondary prevention of stroke or transient 
ischemic attacks, but lower the risk of intracranial bleeding: insights from a meta-analysis 
and indirect treatment comparisons. PLoS ONE. 2013;8(10):e77694. Available from: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3808395  
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PubMed: PM24204920 
 

41. Baker WL, Phung OJ. Systematic review and adjusted indirect comparison meta-analysis 
of oral anticoagulants in atrial fibrillation. Circ Cardiovasc Qual Outcomes. 2012 Sep 
1;5(5):711-9.  
PubMed: PM22912382 
 

42. Dentali F, Riva N, Crowther M, Turpie AG, Lip GY, Ageno W. Efficacy and safety of the 
novel oral anticoagulants in atrial fibrillation: a systematic review and meta-analysis of the 
literature. Circulation. 2012 Nov 13;126(20):2381-91.  
PubMed: PM23071159 
 

43. Harenberg J, Marx S, Diener HC, Lip GY, Marder VJ, Wehling M, et al. Comparison of 
efficacy and safety of dabigatran, rivaroxaban and apixaban in patients with atrial 
fibrillation using network meta-analysis. Int Angiol. 2012 Aug;31(4):330-9.  
PubMed: PM22801398 
 

44. Lip GY, Larsen TB, Skjoth F, Rasmussen LH. Indirect comparisons of new oral 
anticoagulant drugs for efficacy and safety when used for stroke prevention in atrial 
fibrillation. J Am Coll Cardiol. 2012 Aug 21;60(8):738-46.  
PubMed: PM22575324 
 

45. Mantha S, Ansell J. An indirect comparison of dabigatran, rivaroxaban and apixaban for 
atrial fibrillation. Thromb Haemost. 2012 Sep;108(3):476-84.  
PubMed: PM22740145 
 

46. Miller CS, Grandi SM, Shimony A, Filion KB, Eisenberg MJ. Meta-analysis of efficacy and 
safety of new oral anticoagulants (dabigatran, rivaroxaban, apixaban) versus warfarin in 
patients with atrial fibrillation. Am J Cardiol. 2012 Aug 1;110(3):453-60.  
PubMed: PM22537354 
 

47. Rasmussen LH, Larsen TB, Graungaard T, Skjoth F, Lip GY. Primary and secondary 
prevention with new oral anticoagulant drugs for stroke prevention in atrial fibrillation: 
indirect comparison analysis. BMJ. 2012;345:e7097. Available from: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3489505  
PubMed: PM23129490 
 

48. Schneeweiss S, Gagne JJ, Patrick AR, Choudhry NK, Avorn J. Comparative efficacy and 
safety of new oral anticoagulants in patients with atrial fibrillation. Circ Cardiovasc Qual 
Outcomes.  2012 Jul 1;5(4):480-6. Available from: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3471365  
PubMed: PM22787066 
 

49. Testa L, Agnifili M, Latini RA, Mattioli R, Lanotte S, De Marco F, et al. Adjusted indirect 
comparison of new oral anticoagulants for stroke prevention in atrial fibrillation. QJM. 2012 
Oct;105(10):949-57.  
PubMed: PM22771555 
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Randomized Controlled Trials 
No literature identified. 
 
Non-Randomized Studies 
No literature identified. 
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Review Articles 
 
50. Ghanny S, Crowther M. Treatment with novel oral anticoagulants: indications, efficacy and 

risks. Curr Opin Hematol. 2013 Sep;20(5):430-6.  
PubMed: PM23852184 
 

51. Ogbonna KC, Jeffery SM. Risk versus benefit of non-vitamin K dependent anticoagulants 
compared to warfarin for the management of atrial fibrillation in the elderly. Drugs Aging. 
2013 Jul;30(7):513-25.  
PubMed: PM23591934 
 

52. Pfeilschifter W, Luger S, Brunkhorst R, Lindhoff-Last E, Foerch C. The gap between trial 
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