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Table 1. Estimated Bleed Risk for Common Procedures  

Bleed Risk Procedure  
 

Minimal1 
• Minor dermatologic procedures (excision of basal and squamous cell skin cancers) 
• Ophthalmologic procedures (cataract)  
• Pacemaker or cardioverter-defibrillator device implantation 

 
 
 

Low / Moderate2 

• Abdominal hysterectomy 
• Abdominal hernia repair 
• Arthroscopy 
• Bronchoscopy ± biopsy 
• Colonoscopy ± biopsy 
• Coronary angiography4 

 

• Cutaneous / lymph node biopsies  
• Foot / hand surgery  
• GI endoscopy ± biopsy  

o EGD, Sigmoidoscopy 
• Hemorrhoidal surgery  
• Laparoscopic cholecystectomy 

 
 
 
 
 
 

High3 

• Any major operation (procedure duration >45 
minutes) 

• Bowel resection  
• Cancer surgery, especially solid tumor 

resection  
• Cardiac, intracranial, or spinal surgery  

o CABG, TAVR, Valve repair / replacement 
• Colonic polyp resection 
• Epidural injections  
• Major thoracic surgery  
• Major surgery with extensive tissue injury  

 

• Major orthopedic surgery  
• Nephrectomy, kidney biopsy  
• Neuraxial anesthesia5  
• Percutaneous endoscopic gastrostomy (PEG) placement 
• Reconstructive plastic surgery  
• Retrograde cholangiopancreatography (ERCP) 
• Surgery in highly vascular organs (kidneys, liver, spleen)  
• Transurethral prostate resection, bladder resection, or 

tumor ablation 
• Urologic or GI surgery  

1- Procedure can be safely done under full-dose anticoagulation (may consider holding DOAC dose day of procedure to avoid peak effects) 
2- Some residual anticoagulant effect allowed (2 – 3 drug half-life interruptions pre-procedure)  
3- No residual anticoagulant effect at time of procedure (4 – 5 drug half-life interruptions pre-procedure)  
4- Transfemoral approach considered higher risk than transradial approach  
5- Includes spinal and epidural anesthesia or any other neuraxial (ex. pain management) interventions  
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Table 2. Interventional Radiology Procedural Bleed Risk Stratification 

Risk Stratification Procedure  
 
 
 
 

Low 

• Catheter exchanges and removal  
o Gastrostomy, Biliary, Nephrostomy, 

Abscess, G/GJ conversion 
• Diagnostic venography (SVCgram) 
• Gastronomy / GJ tube replacements 
• IVC filter placement and removal (routine) 
• Joint and muscle injections 
• Non-tunneled venous access and removal 

o PICC, TLC, Temp HD Cath 
 

• Paracentesis 
• Peripheral nerve blocks  
• Superficial abscess drainage 
• Superficial biopsy 

o Parotid, Thyroid, Lymph node, Breast, Bone 
marrow 

• Trans-jugular liver biopsy 
 

 
 
 
 
 
 
 

High 

• Ablations 
o Cryoablation, MWA, RFA 

• Arterial interventions 
o GI/GU, Solid organ embolization, Y90, 

TACE, UAE, PAE, etc. 
• Biliary interventions  

o PTC, CCY placement 
• Catheter directed thrombolysis  
• Complex IVC filter retrieval  
• Deep abscess drainage 
• Deep non-organ biopsy 

o Spine, intraperitoneal, retroperitoneal, 
pelvis 

• Diagnostic arteriography 
• Dialysis access interventions * 

o Fistulogram, declot or plasty 
 

• Lumbar puncture * 
• New gastrostomy / GJ placement  
• Non-tunneled chest tube placement * 
• Portal vein interventions  
• Solid organ biopsy  

o Lung, Kidney, Liver, Bone/Spine 
• Spinal procedures  
• Thoracentesis * 
• TIPS 
• Tunneled drainage catheter * 

o Peritoneal or pleural 
• Tunneled venous catheter placement and removal 

(including ports) * 
• Urinary tract intervention  

o PCN/PCNU, Ureteroplasty, tract prep 
 

*Can be triaged as “Low Risk” procedure in urgent cases or per provider clinical decision 
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Table 3. Patient Specific Bleeding & Thromboembolic Risk Factors 

Bleeding Risk Factors  Low Thromboembolic Risk Moderate Thromboembolic Risk High Thromboembolic Risk4 
• Major bleed or ICH <3 months 

ago 
• Recent major bleeding or prior 

major bleed during previous or 
similar procedure or bridging 

• Modifiable patient risk factors: 
o High INR 
o Antiplatelet/ASA use 
o Age ≥65 
o Liver cirrhosis or 

advanced liver disease 
o Advanced renal disease 
o Anemia (Hgb <12, HCT 

<35%)  
o Cancer 
o Elevated HASBLED (≥3) 
o Currently on VEGF 

inhibitor therapy  

Atrial Fibrillation:  
• CHA2DS2-VASc score of 1-4  
 
Venous Thromboembolism:  
• VTE >12 months ago 
 
Mechanical Heart Valve:  
• Bi-leaflet aortic valve without 

major risk factors for stroke1 
 

Atrial Fibrillation:  
• CHA2DS2-VASc score of 5-6  
 
Venous Thromboembolism:  
• VTE within past 3-12 months  
• Recurrent VTE 
• Active cancer or recent history 

of cancer (5 yr) 
• Non-severe thrombophilia2 
 
Mechanical Heart Valve:  
• Mechanical mitral valve without 

additional stroke risk factors1 
• Bi-leaflet aortic valve with 

major risk factors for stroke1 
 

Atrial Fibrillation:  
• CHA2DS2-VASc score ≥7  
• Recent stroke or TIA (<3mo) 
• Rheumatic valvular heart 

disease 
 
Venous Thromboembolism:   
• VTE <3 months ago 
• Severe thrombophilia3  
• Antiphospholipid antibodies 
• Active cancer with high VTE 

risk5 
 
Mechanical Heart Valve:   
• Mitral valve with major risk 

factors for stroke1 
• Caged ball or tilting disc 

mitral/aortic valve prosthesis 
• Other high-risk stroke factors1  
 

*NOTE: For patients with multiple indications for anticoagulation therapy or at elevated bleed risk, consider classifying as a higher risk category* 

1- Rheumatic heart disease, Prior perioperative stroke, or Prior valve thrombosis, Atrial Fibrillation, Prior stroke or TIA, HTN, Diabetes, CHF, or age >75yo  
2- Heterozygous factor V Leiden or prothrombin (factor II) gene mutation  
3- Ex. Protein C, S, or antithrombin deficiency, homozygous factor V Leiden or prothrombin gene mutation or double heterozygous for each mutation, multiple 

thrombophilia 
4- Consider delaying procedure, if possible, in high thrombotic risk patient with recent thromboembolism (within 3 months)  
5- Pancreatic cancer, myeloproliferative disorders, primary brain cancer, gastric cancer, and esophageal cancer  
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Table 4. DOAC Treatment Interruption 

Bleed Risk DOAC Interruption/Bridging Recommendation  
 

Minimal 
Apixaban, Edoxaban, Rivaroxaban • Do not interrupt  

 
Dabigatran • Do not interrupt 

 
 
 

Low / Moderate 

Apixaban, Edoxaban, Rivaroxaban • CrCl ≥30mL/min: Interrupt for 1 day* 
 

• CrCl <30mL/min: Interrupt for 2 days* 
 

 
Dabigatran 

• CrCl ≥50mL/min: Interrupt for 1 day* 
 

• CrCl <50mL/min: Interrupt for 2 days* 
 

 
 

High  

Apixaban, Edoxaban, Rivaroxaban • CrCl ≥30mL/min: Interrupt for 2 days* 
 

• CrCl <30mL/min: Interrupt for 3 days* 

 
Dabigatran 

• CrCl ≥50mL/min: Interrupt for 2 days* 
 

• CrCl <50mL/min: Interrupt for 4 days* 
 

 

*A longer duration of interruption may be required in some special cases. This may include patients with impaired liver function, or patients taking 
CYP3A4 or P-glycoprotein inhibitors which may interfere with DOAC clearance.  
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Table 5. DOAC Interruption and Restart 

DOAC Bleed 
Risk 

Peri-Procedural Days  
Day -5 Day -4 Day -3 Day -2 Day -1 Day of 

Proc. 
Day +1 Day +2 Day +3 Day +4 

 
Apixaban, 
Edoxaban, 

Rivaroxaban 
(CrCl ≥30) 

Low / 
Moderate 

 

      1st dose 
≥24hr 

post-op 

   

High 
 

       Resume day 2 or 3  
(1st dose 48 - 72hr 

post-op) * 

 

 
Apixaban, 
Edoxaban, 

Rivaroxaban 
(CrCl <30) 

 

Low/ 
Moderate 

 

      1st dose 
≥24hr 

post-op 

   

High        Resume day 2 or 3  
(1st dose 48 - 72hr 

post-op) * 

 

 
 

Dabigatran 
(CrCl ≥50) 

Low / 
Moderate 

 

      1st dose 
≥24hr 

post-op 

   

High 
 

       Resume day 2 or 3  
(1st dose 48 - 72hr 

post-op) * 

 

 
 

Dabigatran 
(CrCl <50) 

Low / 
Moderate 

 

      1st dose 
≥24hr 

post-op 

   

High 
 

       Resume day 2 or 3  
(1st dose ≥48hr  

post-op) * 

 

*For patients with high risk of thromboembolism, consider resuming anticoagulation earlier if hemostasis can be achieved and approved by proceduralist 

          = Administer anticoagulation 

          = Hold anticoagulation  
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Table 6. Warfarin Interruption and Bridging  

Bleed Risk  Low Thromboembolic Risk 
 

Moderate Thromboembolic Risk High Thromboembolic Risk 

Minimal • Do not interrupt • Do not interrupt • Do not interrupt 
 

Low / Moderate / High • Interrupt6, do not bridge 
 

• Interrupt6, do not bridge 
 

• Interrupt6 & bridge7,8  
 

*NOTE: For patients with multiple indications for anticoagulation therapy, consider classifying as a higher risk category*  

6- Shorter interruption periods may be acceptable for low/moderate bleed risk procedures  
7- Address any reversible patient risk factors such as high INR or ASA use, and consider bleed history before bridging  
8- Bridging not suggested for colonoscopies with anticipated polypectomy  

 

Table 7. Bridging During Warfarin Interruption 

Patient Factors Bridging Agent  When to Start Bridging Agent When to Stop for 
Procedure 

When to Restart 
Anticoagulation 

When to Stop 
Bridging Agent  

 
 
 
 
 
 

CrCl ≥30mL/min 

LMWH 
 

Start when INR goes below 
therapeutic range OR after 

omitting 2-3 doses of warfarin 
(if INR not checked) 

 

24 hours prior to 
procedure 

Warfarin: within 24hr 
LMWH: at least 24hr 

following low / moderate risk 
procedure; at least 48-72 in 

high-risk procedures 
 

When INR becomes 
therapeutic 

UFH 
 

Start when INR goes below 
therapeutic range OR after 

omitting 2-3 doses of warfarin 
(if INR not checked) 

 

At least 4 hours prior 
to procedure and if 

aPTT is normal range 

Warfarin: within 24hr 
UFH: at least 24hr following 

low / moderate risk 
procedure; at least 48-72 in 

high-risk procedures 
 

When INR becomes 
therapeutic 

 
 

CrCl <30mL/min 

UFH 
recommended 

over LMWH 
 

Start when INR goes below 
therapeutic range OR after 

omitting 2-3 doses of warfarin 
(if INR not checked) 

 

At least 4 hours prior 
to procedure and if 

aPTT is normal range 

Warfarin: within 24hr 
UFH: at least 24hr following 

low / moderate risk 
procedure; at least 48-72 in 

high-risk procedures 
 

When INR becomes 
therapeutic 

*NOTE: Warfarin dosing should be stopped 5 days prior to procedure 
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Table 8. Warfarin Interruption and Resumption (No Bridging)  

 
Stopping 

• In most patients, warfarin should be stopped 5 days prior to procedure 
o Longer periods of interruption may be necessary (ex. elderly with comorbidities, patients with very 

low dose warfarin requirements, those with high INRs) 
 

 
Management immediately 

before procedure 

• Assessment of INRs immediately prior to the procedure is not routinely needed in most patients unless 
there are certain circumstances (ex. prior high INR or known delayed warfarin elimination)  

• Routine use of Vitamin K to treat pre-procedure elevated INRs is not recommended  
 

 
Resumption 

• Warfarin should be resumed within 24 hours after the procedure in most patients  
o Resumption may need to be delayed under certain circumstances (ex. inadequate hemostasis, 

potential need for additional intervention, or inability to take PO meds)  
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Table 9. Parenteral Anticoagulation Interruption and Restart 

Agent Bleed 
Risk 

Peri-Procedural Days  
Day -5 Day -4 Day -3 Day -2 Day -1 Day of 

Proc. 
Day +1 Day +2 Day +3 Day +4 

 
 

Enoxaparin 
prophylaxis 

Low / 
Moderate 

 

      1st dose 
24hr 

post-op 

   

High 
 

      1st dose 
24hr 

post-op 

 
 

  

 
Enoxaparin 
treatment 
(CrCl ≥30) 

Low / 
Moderate 
 

    *50% 
dose in 

AM 

 1st dose 
24hr 

post-op 

   

High     *50% 
dose in 

AM 

  Resume day 2 or 3  
(1st dose 48 - 72hr 

post-op) * 

 

 
Enoxaparin 
treatment 
(CrCl <30) 

Low / 
Moderate 

 

      1st dose 
24hr 

post-op 

   

High 
 

       Resume day 2 or 3  
(1st dose 48 - 72hr 

post-op) * 

 

 
 

UFH (SubQ) 
 

Low / 
Moderate 

    *Hold 4-
6hr prior 
to proc. 

 1st dose 
12-24hr 
post-op 

   

High 
 

       Resume day 2 or 3  
(1st dose 48 - 72hr 

post-op) * 

 

*For patients with high risk of thromboembolism, consider resuming anticoagulation earlier if hemostasis can be achieved and approved by proceduralist 

          = Administer anticoagulation 

          = Hold anticoagulation  

          = Special dosing considerations  
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Table 10. Antiplatelet Interruption and Restart 

DOAC Bleed 
Risk 

Peri-Procedural Days  
Day -7 Day -6 Day -5 Day -4 Day -3 Day -2 Day -1 Day of 

Proc. 
Day +1 Day +2 

 
 

Clopidogrel 
(Plavix) 

Low 
 

       
 
 

   

High 
 

        
 

1st dose 
≤24hr 

post-op 

 

 
 

Prasugrel 
(Effient) 

 

Low 
 

       
 
 

   

High         
 

1st dose 
≤24hr 

post-op 

 

 
 

Ticagrelor 
(Brilinta) 

Low 
 

          

High 
 

        1st dose 
≤24hr 

post-op 

 

 
 
 

Aspirin* 

Low           

High 
 

        1st dose 
≤24hr 

post-op 

 

*ASA 81mg does not need to be interrupted for high-risk procedures. Recommend interrupting full dose ASA only for high risk.  

          = Administer antiplatelet 

          = Hold antiplatelet   
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Appendix A. Half-Life of Select Anticoagulants and Antiplatelets 

Medication 
 

Half-life 

Apixaban  12 hours 
 

Rivaroxaban 7 - 11 hours 
 

Edoxaban 10 - 14 hours 
 

Dabigatran 12 - 17 hours 
 

Warfarin 40 hours, highly variable by patient factors 
 

Enoxaparin 4.5 - 7 hours 
 

Unfractionated Heparin 1 - 2 hours, variable by patient factors  
 

Clopidogrel 6 hours (parent drug), 30 minutes (active metabolite)  
 

Ticagrelor  7 hours (parent drug), 9 hours (active metabolite) 
 

Prasugrel 7 hours 
 

Aspirin  3 – 10 hours, dose-dependent 
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