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Learning Objectives

Upon completion of this educational activity, learners should be able to:

1. Discuss the impact of perioperative anticoagulation management on stakeholders.

2. Identify tools and guidelines for perioperative anticoagulation management.

3. Evaluate the bleeding risk and thrombotic risk of a patient undergoing a surgery 
or procedure.

4. Construct a perioperative anticoagulation management plan for a patient.

5. Describe the four components of an effective perioperative anticoagulation 
management plan.





Interruption of Anticoagulation

• Oral anticoagulants at therapeutic dose

• Perioperative or Periprocedural

• Elective/non-urgent 

• Goals
• Individualized patient centered care

• Minimize the risk of thromboembolism 

• Facilitate hemostasis and avoid intra- and postoperative bleeding



Risk vs Benefit of Anticoagulation Interruption
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Tools for Anticoagulation Management

General Guidelines

ACCP Chest 2022

ASH 2018

Specialty Specific Guidelines 

2024 
AHA/ACC/ACS/ASNC/HRS/SCA/ 
SCCT/SCMR/SVM Guideline for 

Perioperative Cardiovascular 
Management for Noncardiac 

Surgery

Regional anesthesia in the patient 
receiving antithrombotic or 

thrombolytic therapy: American 
Society of Regional Anesthesia and 

Pain Medicine Evidence-Based 
Guidelines 2025

Thrombosis Canada

Clinical Guides

Clinical Tools

Webinars

Anticoagulation Forum

Rapid Resource: 

Periprocedural 
Anticoagulation Management 

Webinars



Tools for Anticoagulation Management

RxFiles Drug Comparison Charts

• PERIOPERATIVE ANTITHROMBOTIC MANAGEMENT 
• July 2023

• M Jin PharmD, L Kosar BPS

• Free access to MB, NB, NL, NS, ON, and PEI Branch Members



Tools for Anticoagulation 
Management

Practice Changing Trials
BRIDGE

Douketis JD, Spyropoulos AC, Kaatz S, et al. Perioperative bridging anticoagulation in 
patients with atrial fibrillation. N Engl J Med 2015;373:823-833.

PAUSE
Douketis JD, Spyropoulos AC, Duncan J, et al. Perioperative management of patients with 
atrial fibrillation receiving a direct oral anticoagulant. JAMAIntern Med. 2019;179:1469–
1478.

PERIOP2
Kovacs MJ, Wells PS, Anderson DR, et al. Postoperative low molecular weight heparin 
bridging treatment for patients at high risk of arterial thromboembolism (PERIOP2): 
double blind randomized controlled trial. BMJ 2021;373



Variables to Consider

Bleeding Risk
Patient 

Surgery/Procedure

Anticoagulant Thrombotic risk
Patient 

Surgery

Anesthesia



Bleeding Risk of 
Procedure
Variable #1



Bleeding Risk of Procedure

Time to Hemostasis after a 
procedure/surgery 

Invasiveness

Vascularity

Bleeding from procedure

vs. Consequences of bleeding



Bleeding Risk of Procedure

1. When to hold AC prior to procedure 
• Determines how much AC is onboard at 

time of procedure 

• Influences intra/post operative bleeding

2. When can AC be restarted
• Determines when it is safe to be on 

therapeutic AC postoperatively

• Influences post operative bleeding



Bleeding Risk of Procedure

Minimal Bleeding Risk 

• Does AC need to be interrupted?
• Without any or minimal (day of)

interruption

Douketis 2023



Bleeding Risk of Procedure

Low/moderate bleeding Risk

• some AC effect present at

 time of surgery

Douketis 2023



Bleeding Risk of Procedure
High bleeding risk

• minimal to no residual AC effect at 

time of surgery

Douketis 2023



Bleeding Risk of Procedure

Other resources

Specialty Guidelines

• Patel IJ, Rahim S, Davidson JC, et al. Society of Interventional Radiology consensus 
guidelines for the periprocedural management of thrombotic and bleeding risk in 
patients undergoing percutaneous image-guided interventions-part II: 
recommendations: endorsed by the Canadian Association for Interventional 
Radiology and the Cardiovascular and Interventional Radiological Society of 
Europe. J Vasc Interv Radiol 2019; 30:1168–1184.e1.

Contact the provider!



Baseline Patient Case

• KP 65-year-old cisgender female

• History of colonic polyps

• PMHx Atrial fibrillation, Hypertension, Moderate renal impairment

• No history of stroke or TIA

Patient

• Follow-up colonoscopy with polypectomy

Procedure

• Apixaban 5 mg twice daily for atrial fibrillation

Anticoagulant

• Hypertension

CHADS2 Features



and then restart the evening of day 2 or the 
morning of day three so 

• Apixaban

• High Bleeding Risk Procedure

• CrCl 48 ml/min

Douketis 2022



Baseline PAM Protocol

Day Action: Apixaban

-4 Apixaban 5 mg twice daily
-3 Apixaban 5 mg twice daily
-2 No Apixaban
-1 No Apixaban

DAY OF 

PROCEDURE

0
No Apixaban

1 No Apixaban
2 No Apixaban
3 Apixaban 5 mg twice daily
4 Apixaban 5 mg twice daily

Indication for Apixaban: Atrial Fibrillation
Procedure: Colonoscopy with Polypectomy             

Weight: 60 kg    Serum Creatinine: 100 µmol/L       Creatinine Clearance: 48 mL/min

Thrombotic Risk of Patient: Low
Thrombotic Risk of Procedure: Low

Bleeding Risk of Patient: Low
Bleeding Risk of Procedure: High 

Overall Thrombotic Risk: Low
Overall Bleeding Risk: High



Patient Case –Change Procedure 

• KP 65-year-old cisgender female

• History of colonic polyps

• PMHx Atrial fibrillation, Hypertension, Moderate renal impairment

• No history of stroke or TIA

Patient

• Knee arthroscopy

Procedure

• Apixaban 5 mg twice daily for atrial fibrillation

Anticoagulant

• Hypertension

CHADS2 Features



so if we change the procedure let's see how that 
could change our protocol so the patients case is 
basically the same except we're going to change to 
a cutaneous lymph node biopsy and that is a low 
to moderate bleeding risk so it changes how long 
we have to gold prior to 

Douketis 2022

• Apixaban

• Low/Moderate Bleeding Risk Procedure

• CrCl 48 ml/min



PAM Protocol – Change Procedure Bleeding Risk

Day Action: Apixaban

-4 Apixaban 5 mg twice daily
-3 Apixaban 5 mg twice daily
-2 Apixaban 5 mg twice daily
-1 No Apixaban

DAY OF 

PROCEDURE

0
No Apixaban

1 Apixaban 5 mg at 8 PM
2 Apixaban 5 mg twice daily
3 Apixaban 5 mg twice daily
4 Apixaban 5 mg twice daily

Indication for Apixaban: Atrial Fibrillation
Procedure: Knee arthroscopy           Bleeding Risk: Low/Moderate

Weight: 60 kg    Serum Creatinine: 100 µmol/L       Creatinine Clearance: 48 mL/min

Thrombotic Risk of Patient: Low
Thrombotic Risk of Procedure: Low

Bleeding Risk of Patient: Low
Bleeding Risk of Procedure: Low/Moderate

Overall Thrombotic Risk: Low
Overall Bleeding Risk: Low/Moderate



Bleeding Risk of 
Patient
Variable #2



Patient Bleeding Risk

Non-modifiable

• Abnormal liver function

• Abnormal kidney function

• Bleeding disorders

• Previous post operative bleeding 

• Malignancy

Modifiable

• Alcohol

• Concomitant antiplatelet or 
NSAID use

• Uncontrolled hypertension

Other major 
bleeding



Anticoagulant
Variable #3



Anticoagulant

Elimination half-life

• How long to hold AC prior to procedure 

• 4-5 half-lives for a medication to be cleared from 
the body

• Longer in renal dysfunction for renally-cleared 
drugs

Time to onset of action

• How soon after a procedure AC can be restarted



Anticoagulant - DOACs

• Elimination Half life
• Short half life = short time off AC prior = no “bridging”

• Time to onset
• 1-3 hrs

• Cannot restart until risk of bleeding is decreased

Half Life Dabigatran Rivaroxaban Apixaban Edoxaban

Normal to mild (CrCl≥50 mL/min 7-17 hrs 7-11 hrs 8-12 hrs 10-14 hrs

Moderate (30-60 mL/min) 17-20 hrs 7-11 hrs 8-12 hrs

Severe (<30 mL/min 21-35 hrs 11-15 hrs 12-17 hrs



Baseline Patient Case

• KP 65-year-old cisgender female

• History of colonic polyps

• PMHx Atrial fibrillation, Hypertension, Moderate renal impairment

• No history of stroke or TIA

Patient

• Follow-up colonoscopy with polypectomy

Procedure

• Apixaban 5 mg twice daily for atrial fibrillation

Anticoagulant

• Hypertension

CHADS2 Features



• Apixaban

• High Bleeding Risk Procedure

• CrCl 48 ml/min
Douketis 2022



Patient Case – Change DOAC

• KP 65-year-old cisgender female

• History of colonic polyps

• PMHx Atrial fibrillation, Hypertension, Moderate renal impairment

• No history of stroke or TIA

Patient

• Follow-up colonoscopy with polypectomy

Procedure

• Dabigatran 150 mg twice daily for atrial fibrillation

Anticoagulant

• Hypertension

CHADS2 Features



• Apixaban

• High bleeding risk procedure

• CrCl 48 ml/min

• Dabigatran

• High bleeding risk procedure

• CrCl 48 ml/min
Douketis 2022



PAM Protocol – Change DOAC

Day Action: Dabigatran

-5 Dabigatran 150 mg twice daily
-4 No Dabigatran

-3 No Dabigatran
-2 No Dabigatran
-1 No Dabigatran

DAY OF 

PROCEDURE

0
No Dabigatran

1 No Dabigatran
2 No Dabigatran
3 Dabigatran 150 mg twice daily
4 Dabigatran 150 mg twice daily

Indication for Dabigatran: Atrial Fibrillation
Procedure: Colonoscopy with Polypectomy             Overall Bleeding Risk: High

Weight: 60 kg    Serum Creatinine: 100  µmol/L       Creatinine Clearance: 48 mL/min

Thrombotic Risk of Patient: Low
Thrombotic Risk of Procedure: Low

Bleeding Risk of Patient: Low
Bleeding Risk of Procedure: High 

Overall Thrombotic Risk: Low
Overall Bleeding Risk: High



Anticoagulant - Warfarin

• Elimination half life 36-42hrs
• Not affected by renal function

• Hold for 5 days – 90% of pts have normal ( <1.3) or near normal (1.3-1.4) INR 

• Time to onset 
• 3-5 days (or longer)

• Long half life + long time to  onset = long time off AC
• Assess for Bridging Requirement

• Based on Thrombotic Risk of Patient

Douketis 2023



Patient Case – Change to Warfarin

• KP 65-year-old cisgender female

• History of colonic polyps

• PMHx Atrial fibrillation, Hypertension, Moderate renal impairment

• No history of stroke or TIA

Patient

• Follow-up colonoscopy with polypectomy

Procedure

• Warfarin 5 mg once daily for atrial fibrillation

Anticoagulant

• Hypertension

CHADS2 Features



PAM Protocol – Change to Warfarin
Original Indication for Warfarin: Atrial Fibrillation

Procedure: Colonoscopy with Polypectomy             Overall Bleeding Risk: High
Weight: 60 kg    Serum Creatinine: 100  µmol/L       Creatinine Clearance: 48 mL/min

Thrombotic Risk of Patient: Low
Thrombotic Risk of Procedure: Low

Bleeding Risk of Patient: Low
Bleeding Risk of Procedure: High 

Overall Bleeding Risk: High
Overall Thrombotic Risk: Low

Day Action: Warfarin

-6 Warfarin at usual dose
-5 No Warfarin
-4 No Warfarin
-3 No Warfarin
-2 No Warfarin
-1 No Warfarin

DAY OF 

PROCEDURE

0

Warfarin at usual dose

1 Warfarin at usual dose
2 Warfarin at usual dose
3 Warfarin at usual dose

Check INR
4 Warfarin at usual dose



Thrombotic Risk of 
Patient
Variable #4



Thrombotic Risk of Patient 

#1 Does the thrombotic risk outweigh need for surgery?

• Recent TE event consider delaying non urgent surgery/procedure

#2 Is “bridging” required for warfarin?

• For high-risk thrombotic patients

• LMWH while INR is subtherapeutic

• LMWH must also be adjusted around

 the day of procedure

Douketis 2023



Thrombotic Risk of Patient 

Douketis 2023



High Thrombotic Risk Patient

Day -3 and -2 – Therapeutic dose
Day -1 half dose at 9 am

Prophylactic dose

Douketis 2023



Patient Case –Warfarin

• KP 65-year-old cisgender female

• History of colonic polyps

• PMHx Atrial fibrillation, Hypertension, Moderate renal impairment

• No history of stroke or TIA

Patient

• Follow-up colonoscopy with polypectomy

Procedure

• Warfarin 5 mg once daily for atrial fibrillation

Anticoagulant

• Hypertension

CHADS2 Features



Thrombotic Risk of Patient 

Douketis 2023



PAM Protocol
Original Indication for Warfarin: Atrial Fibrillation

Procedure: Colonoscopy with Polypectomy             Overall Bleeding Risk: High
Weight: 60 kg    Serum Creatinine: 100  µmol/L       Creatinine Clearance: 48 mL/min

Thrombotic Risk of Patient: Low
Thrombotic Risk of Procedure: Low

Bleeding Risk of Patient: Low
Bleeding Risk of Procedure: High 

Overall Bleeding Risk: High
Overall Thrombotic Risk: Low

Day Action: Warfarin

-6 Warfarin at usual dose
-5 No Warfarin
-4 No Warfarin
-3 No Warfarin
-2 No Warfarin
-1 No Warfarin

DAY OF 

PROCEDURE

0

Warfarin at usual dose

1 Warfarin at usual dose
2 Warfarin at usual dose
3 Warfarin at usual dose

Check INR
4 Warfarin at usual dose



Patient Case - Change Patient Thrombotic Risk

• KP 65-year-old cisgender female

• History of colonic polyps

• PMHx Atrial fibrillation, Hypertension, Moderate renal impairment

• Previous stroke post knee replacement surgery 2020

Patient

• Follow-up colonoscopy with polypectomy

Procedure

• Warfarin for atrial fibrillation

Anticoagulant

• Hypertension

CHADS2 Features



Thrombotic Risk of Patient 

Douketis 2023



PAM Protocol – Change Patient Thrombotic Risk
Indication for Warfarin: Atrial Fibrillation

Procedure: Colonoscopy with Polypectomy
Weight: 60 kg    Serum Creatinine: 100  µmol/L       Creatinine Clearance: 48 mL/min

Thrombotic Risk of Patient: High – Previous post op stroke
Thrombotic Risk of Procedure: Low

Bleeding Risk of Patient: Low
Bleeding Risk of Procedure: High 

Overall Thrombotic Risk: High
Overall Bleeding Risk: High

Day Action: Warfarin Action: Enoxaparin

-6 Warfarin at usual dose -

-5 No Warfarin -

-4 No Warfarin -

-3 No Warfarin Enoxaparin 100 mg sc daily

-2 No Warfarin Enoxaparin 100 mg sc daily

-1 No Warfarin Enoxaparin 60 mg sc daily

DAY OF 

PROCEDURE

0

Warfarin at usual dose No Enoxaparin

1 Warfarin at usual dose Enoxaparin 40 mg sc daily

2 Warfarin at usual dose Enoxaparin 40 mg sc daily

3

Check INR

Warfarin at usual dose Enoxaparin  100 mg sc daily



Patient Case - Change Patient Thrombotic Risk

• KP 65-year-old cisgender female

• History of colonic polyps

• PMHx: Mechanical aortic valve (2023), Hypertension, Moderate renal impairment

• No history of prior stroke

Patient

• Follow-up colonoscopy with polypectomy

Procedure

• Warfarin for Mechanical AVR

Anticoagulant

• Hypertension

CHADS2 Features



Thrombotic Risk of Patient 

Douketis 2023



PAM Protocol - Change Patient Thrombotic Risk
Original Indication for Warfarin: Mechanical Aortic Valve

Procedure: Colonoscopy with Polypectomy             Overall Bleeding Risk: High
Weight: 60 kg    Serum Creatinine: 100  µmol/L       Creatinine Clearance: 48 mL/min

Thrombotic Risk of Patient: Moderate
Thrombotic Risk of Procedure: Low

Bleeding Risk of Patient: Low
Bleeding Risk of Procedure: High 

Overall Thrombotic Risk: Moderate
Overall Bleeding Risk: High

Day Action: Warfarin

-6 Warfarin at usual dose

-5 No Warfarin

-4 No Warfarin

-3 No Warfarin

-2 No Warfarin

-1 No Warfarin

DAY OF 

PROCEDURE

0

Warfarin at usual dose

1 Warfarin at usual dose

2 Warfarin at usual dose

3 Warfarin at usual dose

Check INR

4 Warfarin at usual dose



Thrombotic Risk of 
Procedure
Variable #5



Thrombotic Risk of Procedure 

High risk for post operative VTE 

• Patients who would normally receive pharmacological thromboprophylaxis 
post procedure 

• Examples: abdominopelvic cancer surgery or hip or knee replacement 
surgery

• Patients on prophylactic AC prior to resuming therapeutic AC

• Low-dose LMWH 

• Start 12-24 hours post surgery

• Continue until INR therapeutic OR therapeutic DOAC restarted



Patient Case with Procedure Change

• KP 65-year-old cisgender female

• PMHx Atrial fibrillation, Hypertension, Moderate renal impairment

• No history of stroke or TIA

Patient

• Bilateral mastectomy for breast cancer

Procedure

• Apixaban 5 mg twice daily for atrial fibrillation

Anticoagulant

• Hypertension

CHADS2 Features



PAM Protocol – Thrombotic Risk of Procedure Change 

Day Action: Apixaban Action: Enoxaparin

-4 Apixaban 5 mg twice daily -
-3 Apixaban 5 mg twice daily -
-2 No Apixaban -
-1 No Apixaban -

DAY OF 

PROCEDURE

0

No Apixaban No Enoxaparin

1 Enoxaparin 40 mg sc once daily
2 Enoxaparin 40 mg sc once daily
3 Apixaban 5 mg twice daily -
4 Apixaban 5 mg twice daily -

Original Indication for Apixaban: Atrial Fibrillation
Procedure: Bilateral mastectomy for breast cancer

Weight: 60 kg    Serum Creatinine: 100 µmol/L       Creatinine Clearance: 48 mL/min

Thrombotic Risk of Patient: Low
Thrombotic Risk of Procedure: High

Bleeding Risk of Patient: Low
Bleeding Risk of Procedure: High 

Overall Bleeding Risk: High
Overall Thrombotic Risk: High 



Patient Case with Procedure Change

• KP 65-year-old cisgender female

• PMHx Atrial fibrillation, Hypertension, Moderate renal impairment

• No history of stroke or TIA

Patient

• Bilateral mastectomy for breast cancer

Procedure

• Warfarin for atrial fibrillation

Anticoagulant

• Hypertension

CHADS2 Features



PAM Protocol - Thrombotic Risk of Procedure Change 
Indication for Warfarin: Atrial Fibrillation

Procedure: : Bilateral mastectomy for breast cancer 
Weight: 60 kg    Serum Creatinine: 100  µmol/L       Creatinine Clearance: 48 mL/min

Day Action: Warfarin Action: Enoxaparin

-6 Warfarin at usual dose -

-5 No Warfarin -

-4 No Warfarin -

-3 No Warfarin

-2 No Warfarin

-1 No Warfarin

DAY OF 

PROCEDURE

0

Warfarin at usual dose No Enoxaparin

1 Warfarin at usual dose Enoxaparin 40 mg sc daily

2 Warfarin at usual dose Enoxaparin 40 mg sc daily

3

Check INR

Warfarin at usual dose Enoxaparin  40 mg sc daily

Thrombotic Risk of Patient: Low
Thrombotic Risk of Procedure: High

Bleeding Risk of Patient: Low
Bleeding Risk of Procedure: High 

Overall Bleeding Risk: High
Overall Thrombotic Risk: High 



Anesthesia
Variable #6



Anesthesia

Neuraxial anesthesia
Risk of epidural hematoma 

lower limb paralysis

Bleeding from the procedure vs Consequences of bleeding

Regional anesthesia in the patient receiving antithrombotic 
or thrombolytic therapy: American Society of Regional 
Anesthesia and Pain Medicine Evidence-Based Guidelines

Increases drug free interval prior to surgery 

Kopp 2025



ASRA Guidelines -5th ed
MANAGEMENT OF 
NEURAXIAL BLOCK 
OR DEEP 
PLEXUS/PERIPHERAL 
BLOCK IN THE 
PATIENT RECEIVING A 
HIGH DOSE OF 
APIXABAN

We suggest that a high dose of apixaban be discontinued at least 72 hours prior to neuraxial block or deep plexus/peripheral block. Consider 
checking apixaban or aXa plasma level if <72 hours (grade IIC)

We suggest that a residual apixaban plasma level <30 ng/mL or a residual aXa activity plasma level ≤0.1 IU/mL is acceptable prior to neuraxial 
block or deep plexus/peripheral block (grade IIC)

We suggest that needle placement/catheter removal occurs at least 24 hours prior to the first postoperative dose (grade IIC)

With the unanticipated administration of high dose of apixaban with a neuraxial catheter in situ, we suggest that apixaban dosing be withheld 
for at least 72 hours, or a residual apixaban plasma level <30 ng/mL or a residual aXa activity plasma level ≤0.1 IU/mL before the catheter is 
removed (grade IIC) 

MANAGEMENT OF 
NEURAXIAL BLOCK 
OR DEEP PLEXUS/ 
PERIPHERAL BLOCK 
IN THE PATIENT 
RECEIVING A LOW 
DOSE OF APIXABAN 

We suggest that a low dose of apixaban be discontinued for at least 36 hours prior to neuraxial block or deep plexus/peripheral block. Consider 
checking apixaban or aXa plasma level if <36hours (grade IIC) 

We suggest that a residual apixaban plasma level <30 ng/mL or a residual aXa activity plasma level ≤0.1 IU/mL is acceptable prior to neuraxial 
block or deep plexus/peripheral block (grade IIC)

We suggest that needle placement/catheter removal occurs at least 6 hours prior to the first postoperative dose (grade IIC)

With the unanticipated administration of low dose of apixaban with a neuraxial catheter in situ, we suggest that apixaban dosing be withheld 
for at least 36 hours, or a residual apixaban plasma level <30 ng/mL or a residual aXa activity plasma level ≤0.1 IU/mL before the catheter is 
removed (grade IIC) Kopp 2025



Patient Case with Procedure Change

• KP 65-year-old cisgender female

• History of colonic polyps

• PMHx Atrial fibrillation, Hypertension, Moderate renal impairment

• No history of stroke or TIA

Patient

• Bowel resection for colorectal cancer

Procedure

• Apixaban 5 mg twice daily for atrial fibrillation

Anticoagulant

• Hypertension

CHADS2 Features



PAM Protocol with Neuraxial Anesthesia
Original Indication for Apixaban: Atrial Fibrillation

Procedure: Bowel resection 
Weight: 60 kg    Serum Creatinine: 100 µmol/L       Creatinine Clearance: 48 mL/min

Thrombotic Risk of Patient: Low
Thrombotic Risk of Procedure: High

Bleeding Risk of Patient: Low
Bleeding Risk of Procedure: High –
                          Neuraxial anesthesia 

Overall Bleeding Risk: High
Overall Thrombotic Risk: High

Day Action: Apixaban Action: Enoxaparin

-4 Apixaban 5 mg twice daily -
-3 Apixaban 5 mg twice daily -
-2 Apixaban 5 mg at 7 AM ONLY -
-1 No Apixaban -

DAY OF 

PROCEDURE

0

No Apixaban No Enoxaparin

1 Enoxaparin 40 mg sc once daily
2 Enoxaparin 40 mg sc once daily
3 Apixaban 5 mg twice daily -
4 Apixaban 5 mg twice daily -



Components of a Successful PAM Appt

Protocol
Clear

Concise

Education
Protocol

Medication 
administration (LMWH)

Access
Special authorization

Communication
Patient

Referring practitioner

Primary care provider

Community pharmacy



Summary

Mismanagement of anticoagulation during an interruption 
for surgery or procedures can impact patients and the 
healthcare system.

It is an individualized patient decision making process 
balancing risk of bleeding and thromboembolic 
complications.

Patient and procedure specific variables can influence the 
periprocedural plan.

Route of anesthesia needs to be considered in bleeding 
risk.

After a plan is developed, communication and education 
are key components for the plan to be safely executed.
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Questions
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