
Perioperative 

Anticoagulation 

Management

ACP Delaware Chapter 

Scientific Meeting

Feb 9, 2019

Andrew Dunn, MD, MPH, MACP

Chief, Division of Hospital Medicine

Mount Sinai Health System, NY



DISCLOSURES

• Desai Pharmaceuticals – research funding

• Pfizer / BMS – research funding

• BMS – funding for Afib educational module



Goals

• Describe the major factors when determining whether to 

bridge patients on anticoagulants undergoing surgery

• Discuss key features in the management of direct oral 

anticoagulants

• Identify when to continue anti-platelet therapy

• Understand when to use antidotes for patients on 

anticoagulants undergoing procedures



Case 1

• 80 year-old male with a history of hypertension, DM, and 

atrial fibrillation. The patient has had no history of 

TIA/stroke or bleeding.  Patient is on warfarin with well 

controlled INRs.  

• The patient will undergo elective major abdominal surgery.

• Does this patient need to be bridged?



To bridge or not to bridge…

• Risk of thromboembolism off anticoagulants

• Risk of postoperative bleeding after being started on full-

dose anticoagulation soon after surgery

• Consequences of thromboembolism and bleeding

• Efficacy of anticoagulation

• Cost and inconvenience
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Risk of event off AC

Risk Atrial Fibrillation

High

CHADS2 score of 5 or 6

Recent (within 3 mo) stroke or transient ischemic attack

Rheumatic valvular heart disease

Intermediate CHADS2 score of 3 or 4

Low
CHADS2 score of 0 to 2 (assuming no prior stroke or transient 

ischemic attack)

Douketis J, et al. Chest. 2012;14 (2 suppl):326-50.



Perioperative Risk for Bleeding 

Bridging associated with 3-4-fold increase in major bleeding

Siegal D, et al. Circulation 2012;126:1630.



Risk of Post-Op Bleeding

•For certain invasive procedures, major bleeding is 

rare on OAC

• Dental extractions (4/2014, 0.2%)

• Arthrocentesis and joint injection (0/32, 0%)

• Cataract surgery (0/203, 0%)

• Upper endoscopy or colonoscopy, with or without biopsy 

(0/111, 0%).  Polypectomy is considered high risk  

• Pacemaker insertion (4%)



BRUISECONTROL - Results

Pacemaker hematoma

▪ continue warfarin 4% 

▪ interrupt warfarin + bridging 16%



BRIDGE - Study Design

Douketis JD, et al. N Engl J Med 2015.



Patient 
Characteristics

Douketis JD, et al. N Engl J Med 2015.



Douketis JD, et al. N Engl J Med 2015.

OUTCOMES
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Case 1

CHADS score? 

✓ 3

Guideline?

✓ Intermediate risk of event – bridging can be 

considered but no certain benefit

Risk of bleeding? 

✓ Moderate

Plan:

✓ No bridging. Stop warfarin 5 days prior to OR and 

restart the evening of surgery

80 year-old male with HTN, DM, 
afib. No history of TIA/stroke or 

bleeding.



Case 2

• 45 year-old female with a history of Crohn’s Disease.  

• Subtotal colectomy 2 years ago, which was complicated by 

a PE in the post-operative period. The patient was treated 

with warfarin uneventfully for 6 months. 

• The patient subsequently developed a spontaneous DVT 4 

months ago and has been on warfarin since that time.  

• The patient is now scheduled for major abdominal surgery. 



15

What next?

• Does this patient need to be bridged?

➢ What is her risk of recurrent DVT/PE?

➢ What is her risk of major post-op bleeding?  
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Risk of event off AC

Risk VTE

High

Recent (within 3 mo) VTE

Severe thrombophilia (eg, deficiency of protein C, protein S, or 

antithrombin; antiphospholipid antibodies; multiple abnormalities)

Intermediate

VTE within the past 3-12 mo

Nonsevere thrombophilia (eg, heterozygous factor V Leiden or 

prothrombin gene mutation)

Recurrent VTE

Active cancer (treated within 6 mo or palliative)

Low VTE >12 mo previous and no other risk factors

Douketis J, et al. Chest. 2012;14 (2 suppl):326-50.
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Efficacy of AC for VTE patients

• Treatment dose

• 80-90%

• Prophylaxis dose

• 66-75%
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Case 2

Risk of VTE?  

• Intermediate risk

Bridge? 

• Consider bridging

Plan: Bridge preop, use prophylaxis dose post-op

45 year-old female Crohn’s Disease, h/o 
VTE x2, most recently 8 months ago, 

now on warfarin.   
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Case 3

• 68M with PMH DM, HTN, AS status post mechanical AV 

replacement 2 years ago taking warfarin.  

• Patient planned for nephrectomy for newly diagnosed 

renal cell carcinoma.  

• What is his risk of an event off AC?

• Does he need to be bridged?  
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Risk of event off AC

Risk Mechanical Heart Valves

High

Any mitral valve prosthesis

Any caged-ball or tilting disc aortic valve prosthesis

Recent (within 6 mo) stroke or transient ischemic attack

Intermediate

Bileaflet aortic valve prosthesis and one or more of the of 

following risk factors: atrial fibrillation, prior stroke or transient 

ischemic attack, hypertension, diabetes, congestive heart failure, 

age > 75 y

Low
Bileaflet aortic valve prosthesis without atrial fibrillation and no 

other risk factors for stroke

Douketis J, et al. Chest. 2012;14 (2 suppl):326-50.
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Case 3

Risk of TE event?  

➢ Intermediate

Bridge?

➢ Yes

Plan: Bridge with LMWH

68M DM, HTN, mechanical AV 
replacement for nephrectomy 
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Summary – AF / MVR / VTE

Risk Example Strategy

High

VTE within 3 months

VTE with severe thrombophilia

Afib with CHADS 5-6 or CVA

Mechanical mitral valve

Older type of AVR

Bridge - monitor closely 

for post-op bleeding

Moderate

VTE 3-12 months ago

Recurrent VTE

Bileaflet AVR + risk factor

Afib with 3-4 stroke risk factors

Bridging can be 

considered but 

unproven benefit and 

possible increased risk

Low

1 prior VTE >12 months ago

Afib with 0-2 stroke risk factors

Mechanical bileaflet AVR

No bridging
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THE MECHANICS

• Hold warfarin at least 5 days prior to procedure

• Start LMWH 3 days prior to procedure

• Hold LMWH 24 hours prior to procedure

➢ Hold IV heparin 4-6 hours prior to procedure

• Resume warfarin 12-24 hours post-op when there is 

adequate hemostasis

• Resume heparin post-op depending on risk of bleeding 

and risk of thrombosis

➢ 12-24 hours after surgery for low bleeding risk surgery

➢ 48-72 hours after surgery for high bleeding risk surgery

➢ Consider initially using prophylaxis dose for VTE patients
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Anti-Platelet Agents

• 60M with PMH DM, HTN, CAD s/p STEMI with LCx DES 

placed 8 months ago.  Patient now found to have colon 

cancer on routine colonoscopy and planned for right 

hemicolectomy.

• Reports excellent exercise tolerance without CP or DOE.  

• Patient takes ASA and Clopidogrel

• Should we hold?

• ASA

• Clopidogrel

• Both

• Neither
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Risk Stratification

• Primary prevention

• no known CAD

• Secondary prevention

• CAD, MI, PCI, CABG, CVA

• Stent

• BMS / DES
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Primary Prevention

• Low risk of event

• Hold 7 days prior to surgery
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Secondary Prevention

Moderate to high risk of event 

POISE 2 - APRIL 2014

• Randomized 10,010 patients to asa or placebo

• Patients were “at risk” for vascular complications

• At risk defined as: 

• Stratified to whether previously on asa (5600 patients) or were asa 

naïve (4400 patients)

• 200mg just before surgery then 100mg daily

• Primary outcome: Death or nonfatal MI at 30 days

Devereaux PJ. NEJM. 2014;370:1494-53.
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Inclusion criteria
Age >45 years and 1 or more of the following: 

1. CAD

2. PAD

3. CVA

4. Major vascular surgery

5. Any 3 of the following 
A. Age ≥70 years 
B. Major surgery (intraperitoneal, intrathoracic, retroperitoneal, major ortho)

C. CHF
D. TIA
E. DM
F. Hypertension
G. CKD (creatinine >2.0 mg/dl) 
H. Smoking (within 2 years)
I.  Emergent/urgent surgery 
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▪ ACC / AHA cites POISE-2 and PEP as negative trials. States 
only 23% POISE-2 patients had CAD – 2,300 subjects!

▪ Cites meta-analysis purporting to show increased MI when 

asa discontinued; actually found no studies comparing rates 

▪ Gives 2 conflicting recommendations:

➢ May be reasonable to continue asa when the risk of potential increased 

cardiac events outweighs the risk of increased bleeding.

➢ Initiation or continuation of asa is not beneficial in patients undergoing 

elective surgery who have not had previous coronary stenting, unless the risk 

of ischemic events outweighs the risk of surgical bleeding.

▪ Bottom Line: Data supports holding

Secondary Prevention - Guidelines
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Secondary Prevention – What to Do

▪ Minor surgery / procedures:  Doubtful any benefit but 
can continue given lack of harm

▪ Major surgery: Preferably hold anti-platelet agent; Clinician 
flexibility given need to work with other disciplines (Anesthesia)
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Intracoronary Stents

• Patients are on DAPT for variable duration

• RCT in peri-op period – none

• Safety of holding thienopyridine – uncertain

• Determine risk off DAPT



DAPT Trial

12 vs 30 months DAPT after DES

▪ All receive 12 months thienopyridine (clopidogrel or prasugrel) 
and asa

▪ All patients cont asa

▪ Randomized to continue thienopyridine or placebo for 18 months

Primary efficacy end points:
➢ Stent thrombosis 
➢ Major adverse cardiovascular and cerebrovascular events 

(death, MI, or CVA)  

Mauri L et al. N Engl J Med. 2014;371:2155-2166.



Mauri L et al. N Engl J Med. 2014;371:2155-2166.

DAPT OUTCOMES
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DAPT – Longer vs Shorter Duration
Impact on Mortality

Spencer FA, et al. Ann Int Med. 2015.

Meta-analysis of longer- versus shorter-duration DAPT 
(aspirin plus a P2Y12 inhibitor) after DES

Main outcomes - Mortality, MI, Major bleeding.



Longer Versus Shorter Duration Dual-Antiplatelet Therapy After Drug-Eluting Stent 

Placement: A Systematic Review and Meta-analysis 

Spencer FA, et al. Ann Int Med. 2015.

MORTALITY

http://www.annals.org/


Longer Versus Shorter Duration Dual-Antiplatelet Therapy After Drug-Eluting Stent 

Placement: A Systematic Review and Meta-analysis 
MI

Spencer FA, et al. Ann Int Med. 2015.

http://www.annals.org/


MI: No diff

All-cause Death
HR

(95% CI)

ARTIC Interruption

DAPT

DES LATE

EXCELLENT

ISAR SAFE

ITALIC

OPTIMIZE

PRODIGY

RESET

SECURITY
I-V (I2=0.0%, p=0.93); p value for ES=0.02

2.1 3 51.5

Longer DAPT better

D+L: p value for ES=0.02

Weight

(%)

Events

Group 1

Events

Group 2

1.32 (0.49, 3.55)

0.75 (0.56, 1.02)

0.71 (0.45, 1.10)

0.57 (0.17, 1.95)

0.66 (0.27, 1.63)

1.14 (0.41, 3.15)

0.95 (0.63, 1.45)

0.91 (0.61, 1.37)

0.62 (0.20, 1.88)

1.00 (0.37, 2.66)

0.82 (0.69, 0.98)

0.82 (0.69, 0.98)

Study

3.03

33.00

14.85

1.99

3.67

2.85

17.07

18.12

2.36

3.05

100.00

100.00

9/624

74/4941

32/2514

4/722

8/1997

8/912

43/1563

45/751

5/1059

8/682

236/

15765

7/635

98/5020

46/251

7/721

12/2003

7/910

45/1556

49/750

8/1058

8/717

287/1590

Shorter DAPT better

Palmerini T, et al. JACC. 2015;65:1092-1102.

Mortality with Extended Duration DAPT After 

DES: Meta-Analysis of 10 RCTs and 31,666 Pts



Mortality with Extended Duration DAPT After 

DES: Meta-Analysis of 10 RCTs and 31,666 Pts

Cardiac Death
HR

(95% CI)

DAPT

DES LATE

EXCELLENT

ITALIC

OPTIMIZE

PRODIGY

RESET

SECURITY

I-V (I2=0.0%, p=0.85); p value for ES=0.52

2.1 3

Shorter DAPT better

51.5

Longer DAPT better

D+L: p value for ES=0.52

Weight

(%)

Events

Group 1

Events

Group 2

1.04 (0.70, 1.53)

0.68 (0.38, 1.23)

0.67 (0.11, 3.99)

1.67 (0.40, 6.97)

0.90 (0.55, 1.49)

0.92 (0.53, 1.58)

0.50 (0.91, 2.73)

1.64 (0.41, 6.59)

0.93 (0.73, 1.17)

0.93 (0.73, 1.17)

Study

35.40

15.69

1.68

2.65

21.79

18.14

1.86

2.81

100.00

100.00

52/4941

19/2514

2/722

5/912

29/1563

25/751

2/1059

5/682

139/

13144

50/5020

28/2531

3/721

3/910

32/1556

27/750

4/1058

3/717

150/13263

Palmerini T, et al. JACC. 2015;65:1092-1102.



Non-cardiac Death
HR

(95% CI)

DAPT

DES LATE

EXCELLENT

ITALIC

OPTIMIZE

PRODIGY

RESET

SECURITY

I-V (I2=0.0%, p=0.71); p value for ES=0.006

2.1 3

Shorter DAPT better

51.5

Longer DAPT better

D+L: p value for ES=0.006

Weight

(%)

Events

Group 1

Events

Group 2

0.47 (0.29, 0.76)

0.68 (0.34, 1.37)

0.50 (0.09, 2.74)

0.75 (0.17, 3.30)

1.07 (0.50, 2.28)

0.90 (0.49, 1.65)

0.73 (0.16, 3.26)

0.60 (0.15, 2.42)

0.67 (0.51, 0.89)

0.67 (0.51, 0.89)

Study

34.27

16.38

2.73

3.62

13.82

21.58

3.50

4.11

100.00

100.00

22/4941

13/2514

2/722

3/912

14/1563

20/751

3/1059

3/682

80/

13144

48/5020

19/2531

4/721

4/910

13/1556

22/750

4/1058

5/717

119/13263

Mortality with Extended Duration DAPT After 

DES: Meta-Analysis of 10 RCTs and 31,666 Pts

Palmerini T, et al. JACC. 2015;65:1092-1102.
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Intracoronary Stents – BOTTOM LINE

▪ Complex and mixed results

▪ 6 months DAPT likely offers equal protection against MI 

compared to 12 months, and ≥12 months DAPT decreases 

MI and stent thrombosis but increases mortality and major 

bleeding. 
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▪ In patients with CAD treated with a DES, clopidogrel
should be given for at least 6 months (Class I)

▪ In patients with CAD treated with a BMS, clopidogrel
should be given for at least 1 month (Class I)

ACC/AHA Guideline Update on Duration of 
Dual Antiplatelet Therapy in CAD

Levine GN. J Am Coll Cardiol. 2016.



44

Intracoronary Stents

▪ Delay surgery for at least 1 month after BMS and 6 months 

after DES. 

▪ When outside this window, cont ASA and hold Clopidogrel

▪ If unable to delay, discuss continuing dual antiplatelet 

therapy with Surgery

▪ If <1 month for BMS or <6 months for DES (<12 months if 

placed in setting of ACS) and unable to delay or to continue 

DAPT, consider bridging with IV cangrelor 
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Direct Oral Anticoagulants

• Dabigatran

• Rivaroxaban

• Apixaban

• Edoxaban

Peri-operative benefits:
• Short half life
• No monitoring

Drawbacks:
• Not short enough
• No monitoring



78-yr female with AF on dabigatran, 150 mg BID, 

scheduled for elective hip replacement

CHADS score = 4 (prior TIA, age >75, htn)

CrCl = 45 mL/min (moderate CKD)

CASE 4
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DOAC Management Peri-Op

Depends on renal function and type of surgery

Low Bleed Risk 
Surgery

High Bleed Risk 
Surgery

GFR >50

GFR <50

Pre-op: Hold 1 day prior to OR
Post-op: Resume 1 day after OR

Pre-op: Hold 2 days prior to OR
Post-op: Resume 1 day after OR

Pre-op: Hold 2 days prior to OR
Post-op: Resume 2-3 days after OR

Pre-op: Hold 3-4 days prior to OR
Post-op: Resume 2-3 days after OR

* Neuraxial anesthesia – Timing varies by agent and dose. 



Caldeira D, et al. Heart. 2015;101:1204-11. 

11 trials

N = 100,324

DOACs:
Implications of Irreversibility

ATRIAL FIBRILLATION

VKA DOAC NNT

Fatal 

Bleeding

0.51% 0.27% 419

Case Fatality 

Rate

8.3% 5.8% 39

VENOUS THROMBOEMBOLISM

VKA DOAC NNT

Fatal 

Bleeding

0.16% 0.06% 978

Case Fatality 

Rate

9.3% 5.2% NS



GROUP A:  Serious bleeding (n=51)

GROUP B:  Urgent procedure   (n=39)

Pollack CV. New Engl J Med. 2015;373;511-20.



Normalized clotting time 

88% to 98% patients;

Onset within minutes. 

Group A
Hemostasis restored: 

median of 11.4 hours. 

Group B
Normal intra-operative 

hemostasis: 33/36



Reversal Agents

Factor Xa Inhibitors

Andexanet alfa:  F-Xa Inhibitor Antidote

▪ Factor Xa decoy - Targets and sequesters Factor Xa inhibitors 

▪ Once bound, Factor Xa inhibitors unable to bind native Factor Xa

▪ Demonstrated reversal of Factor Xa inhibitors by biomarkers



Acute major bleeding
N = 67
Bolus plus 2 hour infusion

Connolly SJ. New Engl J Med. 2015;375;1131-41.



4-Factor PCC in Patients on VKA 

with Major Bleeding

Sarode R. Circulation. 2013;128:1234-43.

Randomized to 4F-PCC or FFP 

Primary analyses: 

• 24-hour hemostatic efficacy 

• INR correction (≤1.3) at 30 minutes 

N = 202 patients 

Median INR: 3.9 PCC group and 3.6 FFP group 



Sarode R. Circulation. 2013;128:1234-43.

▪ Effective hemostasis achieved in 72% and 65% of patients, non-

inferior (CI, –5.8 to 19.9)

▪ Rapid INR reduction:  62% of patients receiving 4F-PCC versus 

9% receiving FFP (P<.05)

▪ Coagulation factors higher in the PCC group from 0.5 to 3 hours 

after infusion start (P<0.02)

▪ Adverse events, thromboembolic events, and deaths - No diff

RESULTS

4-Factor PCC in Patients on VKA 

with Major Bleeding



Steiner T. Lancet Neurol. 2016;15:566-73.



Chest Guidelines
Anticoagulation & Thrombosis 9th Edition (AT9)

9.3.  For patients with VKA-associated major 

bleeding, we suggest rapid reversal of 

anticoagulation with 4-factor prothrombin 

complex concentrate rather than with plasma 

(2C).

Holbrook A, et al. Chest. 2012;e152S-e184S.



4F-PCC vs placebo in volunteers given anti-FXa inhibitor

Edoxaban 60mg vs Placebo, N=93

Punch biopsy - Bleeding duration fully corrected with the 

highest dose of 4F-PCC evaluated (50 U/kg)

4-Factor PCC for DOAC Bleeding

Zahir H. Circulation. 2015;131:82-90.



TAKE HOME POINTS

▪ AFIB - Don’t bridge (most patients)

▪ Mech valves – Bridge (except lone A-valve)

▪ VTE – Bridge high risk patients and consider post-

op proph dose after major surgery

▪ Antiplatelets: Primary prevention hold 7 days; 

secondary prevention hold for most patients

▪ DAPT DES – Wait 6-12 months then hold 

thienopyridine

▪ DOAC – Bridging rarely indicated; Restart post-op 

as for LMWH
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Questions? 
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