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Summary

• The use of direct oral anticoagulants does not appear to increase 
the immediate post-operative hemorrhagic risk in patients 
undergoing pars plana vitrectomy

• Pre-operative anticoagulant use may influence the type of post-
operative hemorrhage
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Introduction
• DOACs were first approved by the FDA in 2010
• Do not require routine lab monitoring1–3
• Achieve effective anticoagulation with fewer drug interactions and a shorter 

half-life compared to warfarin2,3

• With warfarin, the INR is used to determine an appropriate 
therapeutic target
• For patients undergoing surgery, the INR guides dose adjustments to the 

warfarin dose in the peri-operative period
• In contrast, the effect of DOACs is difficult to monitor using the INR and 

reversal agents are lacking4,5

1. Borris LC. Rivaroxaban and dabigatran etexilate: two new oral anticoagulants for extended postoperative prevention of venous thromboembolism after elective total hip arthroplasty. Arch Orthop Trauma Surg. 2010;130(5):583-589. 

doi:10.1007/s00402-009-0930-9

2. Perzborn E, Roehrig S, Straub A, Kubitza D, Mueck W, Laux V. Rivaroxaban: a new oral factor Xa inhibitor. Arterioscler Thromb Vasc Biol. 2010;30(3):376-381. doi:10.1161/ATVBAHA.110.202978

3. Roser-Jones C, Becker RC. Apixaban: an emerging oral factor Xa inhibitor. J Thromb Thrombolysis. 2010;29(1):141-146. doi:10.1007/s11239-009-0421-4

4. Keeling D, Tait RC, Watson H, British Committee of Standards for Haematology. Peri-operative management of anticoagulation and antiplatelet therapy. Br J Haematol. 2016;175(4):602-613. doi:10.1111/bjh.14344

5. Ing E, Douketis J. New oral anticoagulants and oculoplastic surgery. Can J Ophthalmol. 2014;49(2):123-127. doi:10.1016/j.jcjo.2013.11.007
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Surgeon’s preference on anticoagulation

• Vitreoretinal surgeons vary greatly in their management of pre-
operative anticoagulation6-9

• The majority of vitreoretinal surgeons (92%) would continue aspirin pre-
operatively
• 82% would continue clopidogrel
• 79% would continue warfarin
• 58% would continue DOACs 
• 83% of the same surgeons were not confident in their management of 

DOACs
• 24% of these surgeons reported they did not know how to manage DOACs6

6. Patel R, Charles S, Jalil A. Antiplatelets and anticoagulants in vitreoretinal surgery, with a special emphasis on novel anticoagulants: a national survey and review. Graefes Arch Clin Exp Ophthalmol. 
2017;255(7):1275-1285. doi:10.1007/s00417-017-3664-3

7. 11. Makuloluwa AK, Tiew S, Briggs M. Peri-operative management of ophthalmic patients on anti-thrombotic agents: a literature review. Eye. 2019;33(7):1044-1059. doi:10.1038/s41433-019-
0382-6

8. Mantopoulos D, Vavvas DG, Fine HF. Perioperative Risks of Antiplatelet and Anticoagulant Drugs in Vitreoretinal Procedures. Ophthalmic Surg Lasers Imaging Retina. 2017;48(1):4-8. 
doi:10.3928/23258160-20161219-01

9. Ryan A, Saad T, Kirwan C, Keegan DJ, Acheson RW. Maintenance of perioperative antiplatelet and anticoagulant therapy for vitreoretinal surgery. Clin Experiment Ophthalmol. 2013;41(4):387-395. doi:10.1111/ceo.12017
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Study Objectives

• Identify the proportion of patients using DOACs preoperatively

• Calculate the rate of post-operative hemorrhages

• Compare the rates of post-operative hemorrhage between DOACs to 
both warfarin and eyes with no history of anticoagulation use 
(DOACs or warfarin)
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Methods

• A panel of United States retina specialists (Vestrum Health, LLC, 
Naperville, IL)
• 320 retina physicians
• 1.8 million unique patients 
• 11 million encounters

• Detailed information on in office and outpatient pharmaceutical use

• The database is refreshed on a weekly basis
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Inclusion/Exclusion Criteria
• Inclusion Criteria:
• All patients who underwent a pars plana vitrectomy from Jan 

2013 to May 2020
• DOAC or warfarin use documented in the chart within 3 months 

of surgery 

• Exclusion Criteria:
• History of pre-operative hemorrhage
• Less than one month of post-operative care
• Other anti-thrombotic agent use
• Aspirin use allowed, but not considered an anti-coagulant
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Metrics

• Rate of post-operative hemorrhage

• Type of hemorrhage: retinal, vitreous, choroidal, hyphema

• Time from surgery to hemorrhage
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Patient Population

Total Number Of 
Eyes in the 
Database

3,615,443

Total Number Of 
Eyes with a PPV

95,701

Eyes with 1 
Month of Follow 

Up

82,882

After Excluding 
Eyes with 
Previous 

Hemorrhage

65,635
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Rate of post-operative hemorrhage

• 1,066/65,365 (1.62%) eyes developed a post-operative 
hemorrhage during the study period

• 69/3531 (1.95%) eyes had a history of DOAC or warfarin use 
versus 997/62,104 (1.61%) of eyes with no prior anti-
coagulant use, p = 0.1205

•Mean time to hemorrhage was 10.0 ± 7.0 days
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DOACs vs Warfarin vs No Anticoagulants

• There was no difference in the rate of hemorrhage between 
DOACs (1.90%) vs warfarin (2.03%, p = 0.78) or DOACs vs no 
anticoagulant (1.61%, p = 0.31)
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Types of post-operative hemorrhage
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Discussion
• The primary objective of the study was to characterize the real-

world incidence and type of postoperative hemorrhage in patients 
using direct oral anticoagulants

• There was no difference in the rate of hemorrhage in patients 
receiving DOACs or warfarin compared to no anticoagulant use

• Patients on DOACs/warfarin had more retinal hemorrhages, 
choroidal hemorrhages, and hyphemas with less vitreous 
hemorrhages
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Limitations
• Use of a large electronic database precludes the ability to manually 

review each chart for accuracy of diagnoses and procedures

• A database metric to identify cessation and restarting of 
anticoagulation in the perioperative period was lacking

• Large databases, though, give real-world clinical data, and often add 
significant information to clinical trial findings10

10.      Bartlett VL, Dhruva SS, Shah ND, Ryan P, Ross JS. Feasibility of Using Real-World Data to Replicate Clinical Trial Evidence. JAMA Netw Open. 2019;2(10):e1912869. 
doi:10.1001/jamanetworkopen.2019.12869 
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Conclusions
• This study cannot confirm if stopping DOACs pre-operatively is 

warranted

• The use of DOACs does not appear to increase the immediate post-
operative hemorrhagic risk in patients undergoing PPV

• Pre-operative anticoagulant use may influence the type of post-
operative hemorrhage
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