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TO BRIDGE OR NOT TO BRIDGE 
 
 

INTRODUCTION 
 
The perioperative management of patients on anticoagulants remains a difficult and relevant 
topic in our daily practice. Although this is a problem that is encountered frequently, there is 
no agreement on the best strategy. Factors that need to be taken into consideration include 
the risk of thrombosis, the risk and consequences of bleeding and the efficiency of the 
bridging therapy.[1]    
 
Bridging refers to discontinuation of chronic anticoagulation treatment (usually Vitamin K 
antagonists such as warfarin) and the initiation of short-term short-acting parenteral 
anticoagulation such as unfractionated heparin or low-molecular-weight heparin, when the 
international normalized ratio (INR) is sub-therapeutic. There are a number of different 
perioperative bridging protocols available, with no standardized strategy.[2] The reason for 
this is the lack of evidence regarding bridging therapy and the outcomes thereof – most 
guidelines and reviews are based on retrospective data, with few randomized control trials 
available.[3]     
 
The main concerns when a decision about perioperative bridging is made are the risk for 
thromboembolism when discontinuing anticoagulation and the bleeding risk associated with 
anticoagulation.[4]   
 
 
THROMBOTIC RISK 
 
Determining a patient’s risk for perioperative thromboembolism is hampered by the fact that 
most risk stratification models are from outside the perioperative setting. The American 
College of Chest Physicians guidelines has suggested an approach for the perioperative 
setting: 
 

Table 1: Suggested risk stratification for perioperative thromboembolism: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Douketis J.D., et al., Perioperative management of antithrombotic therapy: Antithrombotic Therapy and Prevention of Thrombosis, 9th ed: 
American College of Chest Physicians Evidence-Based Clinical Practice Guidelines. Chest,2012. 141(2 Suppl): p.e326S-50S. 
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According to this, high-risk patients’ annual risk for thrombotic events is greater than 10%, 
4-10% for patients in the moderate risk category and less than 4% for low-risk patients.[4] 

Patients in the high-risk group should be considered for bridging, bridging might be 
considered in the moderate-risk group and no bridging is required in the low-risk group.[1]  
 
 
Mechanical prosthetic heart valves 
Position, type and number of prosthetic valves affect the thrombotic risk in patients with 
mechanical heart valves.[5] High-risk patients are those with any mitral valve prosthesis, 
caged-ball or tilting disc aortic valve prosthesis and a recent stroke or transient ischemic 
attack (within the last six months). Bileaflet aortic valve prosthesis and one or more of atrial 
fibrillation, previous transient ischemic attack or stroke, hypertension, congestive cardiac 
failure, diabetes mellitus, age older than 75 years categorizes patient as moderate risk and 
low risk patients are those with bileaflet aortic valve prosthesis with no risk factors for stroke 
or atrial fibrillation.[4] Prosthetic mitral valves carry double the risk for cardio-embolism than 
aortic valves.[6]       
 
Atrial fibrillation 
The major concern in discontinuing anticoagulation therapy in a patient with atrial fibrillation 
is the risk of perioperative stroke. The CHADS2 and CHA2DS2 –VASc scores to determine 
stroke risk in patients with non-valvular atrial fibrillation are well established with higher 
scores increasing the risk.[5] Although these scores are not validated for use in the 
perioperative setting, the CHADS2 score is used for risk stratification in the CHEST 
guidelines (see table 1). Congestive cardiac failure, hypertension, age older than 75 years 
and diabetes each score one point and previous stroke or transient ischaemic attack scores 
two points. High risk is a score of 5-6, moderate risk 3-4 and low risk 0-2. The CHA2DS2 –
VASc adds cardiovascular atherosclerotic disease and female sex and scores from 0-9. Two 
points are allocated for age older than 75 years and one point for age 65 – 74 years.[1, 2, 5] 

The CHA2DS-VASc2 score is better able to identify patients in the true low risk category.[7]   
 
 

Table 2: CHADS2 Scoring System for Assessing the Risk of Stroke among patients with Atrial Fibrillation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Baron, T.H., P.S. Kamath and R.D. McBane, Management of Antithrombotic Therapy in Patients Undergoing Invasive procedures. New 
England Journal of Medicine, 2013. 368(22): p. 2113-2124. 

 
 

In the recently published BRIDGE-trial the 30-day incidence of arterial thromboembolism in 
the no-bridging group was 0.4% and in the bridging group 0.3% with the mean CHADS2 

score of 2.6 in patients in whom arterial thromboembolism have occurred.[8] Patients with a 
CHADS2 score of 5-6 were underrepresented in this study. This strengthens the rationale to 
not give bridging therapy in patients at low risk.  
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Venous thromboembolism 
When anticoagulation is disrupted the risk for recurrence of venous thromboembolism (VTE) 
is highest in the first three months after a thrombotic event (greater than 10% annual risk).[4, 

6] Ideally surgery should be deferred during this time to allow uninterrupted anticoagulation, 
otherwise bridging is recommended.[6] Patients with a prothrombotic state such as protein C 
and S deficiency, antiphospholipid-antibody syndrome, antithrombin deficiency and 
homozygous factor V Leiden mutation are at high risk and should receive bridging.[6] 
 
Patients with cancer-related VTE on chronic anticoagulation are at higher risk for peri-
procedural VTE (1.2% vs 0.2% in patients without cancer) and should receive perioperative 
bridging.[9, 10] 
 
 
Thrombotic risk associated with surgery 
Major surgery is an important risk factor for VTE and includes orthopaedic, cardiothoracic, 
vascular and general surgery and longer than 45 min duration.[6] [11] The incidence of deep 
venous thrombosis, two weeks after major orthopaedic surgery involving the lower extremity 
in patients not on thromboprophylaxis, ranged from 40-60% with the highest risk category 
being total hip arthroplasty.[12] 
Inpatient surgery is associated with a 70-fold increased risk and day-case surgery with a 10-
fold increased as found in The Million Women study.[13] 
 
 

BLEEDING RISK 
 
Due to the risk for thrombosis when anticoagulation is discontinued, the possibility of surgery 
with continuation of treatment should be contemplated. Evidence exist to perform certain 
surgeries whilst continuing warfarin.[1] 
 
 

Table 3: Bleeding risk associated with common procedures and surgery 

 

 
Kong K-L, Khan J. Br J Ophthalmol 2014;0:1-6. Doi:10. 1136/bjophthalmol-2014-306036 

 
 
 

Ophthalmic surgery[14, 15] 
 
Local anaesthetic injections 
In studies that compared bleeding in patients not on anticoagulation treatment with patients 
that continued warfarin, the risk for haemorrhagic complications was not increased. The 
regional techniques performed were sub-Tenon’s, retrobulbar and peribulbar blocks. Minor 



Page 6 of 20 

 

haemorrhagic events (subconjunctival haemorrhage) were increased, with no increase in 
sight-complications. 
 
Cataract surgery 
Phacoemulsification is the most frequently used technique for cataract surgery and bleeding 
complications are very rare. In patients on warfarin there is an increased risk of bleeding, 
but most bleeds are self-limiting. No adverse visual outcomes associated with this bleeds 
were reported. 
 
Vitreoretinal surgery 
The results of bleeding risk for patients on vitamin K antagonists undergoing vitrectomy are 
inconsistent and complications have been reported. Some studies have recommended 
continuing warfarin and noted that the major independent risk factor was proliferative 
diabetic retinopathy. 
 
Glaucoma surgery 
Trabeculectomy is the most commonly performed glaucoma surgery. Introperative and 
postoperative hyphema, intrableb bleeding and suprachoroidal bleeding have been reported 
more frequently in patients on warfarin. This compromises surgical access and can lead to 
treatment failure.     
 
Oculoplastic surgery 
Serious bleeding complications have been reported, however their incindence is low. 
Procedures with a higher bleeding risk include orbital surgery, skin grafts, postseptal eyelid 
surgery and lacrimal surgery. Most oculoplastic surgeons choose to discontinue 
antithrombotic treatment for these procedures.  
 
 
Gastrointestinal endoscopic procedures[6][16]  

The American Society for Gastrointestinal Endoscopy divides procedures into high and low 
bleeding-risk categories.  
 
High risk for bleeding:       

• Treatment of varices     

• Tumour ablation of any kind    

• Polypectomy   

• Biliary or pancreatic sphincterotomy   

• Bougie or pneumatic dilation 

• Percutaneous endoscopic gastrostomy tube placement (PEG) 

 

Low risk for bleeding: 

• Colonoscopy plus/minus biopsy 

• Flexible sigmoidoscopy plus/minus biopsy 

• Upper endoscopy plus/minus endoscopy 

• ERCP without sphincterotomy 

• Biliary stent insertion without sphincterotomy 
 
In low risk procedures anticoagulation can be continued, whereas in the high risk category 
chronic anticoagulation should be stopped and bridging therapy considered if the patient 
has a high risk for thromboembolism. 
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Dental procedures[6]17 
The risk of bleeding in patients on anticoagulation undergoing dental procedures is low. 
Some studies have shown an increase in bleeding events in the warfarin-groups, but this 
was not statistically significant. Minimal of the bleeding events required surgical intervention. 
The British Dental Society’s guidelines for the management of patients on oral 
anticoagulants requiring dental surgery recommend continuing oral anticoagulants in the 
majority of patients.  
 
These procedures include: 

• Endodontics (root canal treatment)  

• Prosthetics  

• Restorations  

• Uncomplicated extractions (single and multiple)  

• Periodontal therapy 

• Dental hygiene treatment 

• Biopsies 
 
Procedures where warfarin may need to be discontinued are complicated extractions, 
alveolar and gingival surgery. 
For patients on oral anticoagulants an INR performed within 72 hours prior to the procedure 
is recommended and this should be below 3. 
Other methods to minimize bleeding in patients on warfarin are the use of 5% tranexamic 
acid mouthwash four times a day for two days and the use of oxidized cellulose (Surgicel) 
or collagen sponges. 
In addition these patients should not receive COX-2 inhibitors or non-selective NSAIDS as 
analgesia.    
 
Pacemaker or defibrillator surgery[18] 

Clinical significant bleeding in patients presenting for pacemaker or implantable 
cardioverter-defibrillator (ICD) surgery is defined as “device pocket haematoma that 
necessitated prolonged hospitalization, interruption of anticoagulation therapy or further 
surgery (evacuation of haematoma).” Birnie et al (BRUISE CONTROL trial) investigated this 
outcome in patients with a more than 5% risk per year for thromboembolic events presenting 
for these procedures. They randomly assigned patients to continue warfarin treatment or to 
receive bridging therapy with heparin. They found clinical significant device-pocket 
haematoma in 16% in the bridging-group and in 3.5% in the warfarin-group. Major 
thromboembolic complications were similar in both groups. 
 
They concluded that in this case, where stopping anticoagulation may be too risky, 
continuation of chronic warfarin treatment is associated with a lower incidence of bleeding 
than bridging therapy with heparin.  
 
Other procedures 
Procedures where continuation of warfarin may be considered are minor dermatological and 
podiatric procedures as well as soft-tissue and joint injections and aspirations.[1, 6] 
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Procedures associated with a high risk of bleeding[1, 4, 6] 

In these procedures warfarin should be stopped: 

• Neurosurgery (including spinal surgery) 

• Cardiac surgery 

• Urological procedures such as TURP, bladder resection, nephrectomy, 
kidney biopsy 

• Surgery involving liver, spleen, kidney (highly vascular organs) 

• Bowel resection with risk of bleeding at anastomotic site 

• Procedures with extensive tissue injury (reconstructive plastic surgery, 
cancer surgery) 

 
A systematic review by Dunn and Turpie confirmed the above and concluded that “most 
patients undergoing dental procedures, joint and soft tissue injections and arthrocentesis, 
cataract surgery, and upper endoscopy or colonoscopy with or without biopsy can undergo 
the procedure without alteration of their oral anticoagulation regimen. For other invasive and 
surgical procedures, oral anticoagulation needs to be withheld.”(19)  
 

When taking all this information into consideration, the ideal management of patients at 
moderate risk for thromboembolism remains unclear. Although every case should be 
individualized, a suggested approach is to consider bridging when these patients present 
for surgery with a low risk for bleeding and to avoid bridging when they undergo procedures 
with a high bleeding risk.[4] 

 
 

Figure 1: Suggested periprocedural bridging approach for patients on chronic Vitamin K antagonist based on patient 
thromboembolic and procedural bleeding risk: 

 

 
 
 
Spyropoulos, A.C. and J.D. Douketis, How I treat anticoagulated patients undergoing an elective procedure or surgery. Vol. 120. 2012. 
2954-2962. 
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SAFETY AND EFFECTIVENESS OF BRIDGING THERAPY 
 
Many studies have assessed bridging, most being observational with very few randomized 
control trials. Dunn and Turpie did a systematic review on studies published form 1966-2001 
and were unable to draw any firm conclusions on the safety and efficacy of bridging due to 
different patient populations, surgical procedures, anticoagulant strategies, definitions of 
adverse events and timing of follow-up.(19) 

 

The PROSPECT trial (‘Bridging therapy in patients on long-term oral anti-coagulants who 
require surgery’) a multi-center, prospective study done in North America examined the 
incidence of major bleeding in patients receiving bridging therapy with enoxaparin. They 
found that the incidence of major bleeding was 3.2% (with 20% occurring in patients 
undergoing major surgery) and minor bleeding 41.5% Thrombo-embolic events occurred in 
5 patients (1.9%).  They concluded that this served as confirmation that there is a high 
bleeding risk in patients receiving bridging therapy and undergoing major surgery; and that 
the risk for major bleeding is low in patients undergoing invasive procedures and minor 
surgery. This study was limited by the lack of a control group who weren’t bridged and thus 
no conclusions can be made regarding the effectiveness of bridging in reducing the 
incidence of thrombo-embolic events.(20)  
 
The ORBIT-AF registry an observational prospective registry study of patients with atrial 
fibrillation requiring interruption of oral anticoagulation in the US, was published in 2014. Of 
2803 interruptions 2138 patients did not receive bridging and 665 received bridging (24%). 
The bridged group had a significant increase in bleeding events (5% vs 1.3%) and was also 
associated with a higher risk of other adverse events, including myocardial infarction, stroke 
or systemic embolism, hospitalization or death within 30days (13% vs 6.3%). Their most 
important conclusion was that routine use of bridging in patients requiring temporary 
interruption of oral anticoagulation is not recommended and that additional data are 
needed.(21)  
 

In a more recent meta-analysis (which included studies published from 2001-2010, and 
included one randomized trial) 7118 patients received periprocedural bridging with heparin. 
73 thromboembolic events occurred in this group (0.9% pooled incidence rate) and 32 
events in 5160 non-bridged patients (pooled incidence rate 0.6%). Using heparin bridging 
did not reduce the risk of a thromboembolic event occurring.(22)  
 
 
 

Figure 2: Forest plot of thromboembolic events 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Siegal D., et al., Periprocedural heparin bridging in patients receiving vitamin K antagonists: a systematic review and meta-analysis of 
bleeding and thromboembolic rates. Circulation, 2012. 126(13): p. 1630-9. 
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However it is possible that high-risk patients received bridging, whereas low-risk patients 
did not and thus that receiving bridging therapy have decreased a high-thromboembolic risk 
to a lower risk category.21 
 
Major bleeding (defined as bleeding at a critical site, a decrease in Hb of ≥ 2g/dl, need for 
blood transfusion, need for surgical haemostasis, rehospitalization, fatal bleeding) occurred 
in 4.2% of patients and overall bleeding occurred in 13% of bridged patients. In the non-
bridged group the pooled incidence rate was 0.9% for major bleeding and 3.4% for overall 
bleeding. Thus indicating an increased risk of major and overall bleeding events in the 
bridged group – a > 3 fold higher risk for major bleeding and > 5 fold higher risk for overall 
bleeding.(21)  
 

Figure 3: Forest plot of major bleeding events 
 

 
Siegal D., et al., Periprocedural heparin bridging in patients receiving vitamin K antagonists: a systematic review and meta-analysis of 
bleeding and thromboembolic rates. Circulation, 2012. 126(13): p. 1630-9 

 
 
 

Figure 4: Forest plot of overall bleeding events 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Siegal D., et al., Periprocedural heparin bridging in patients receiving vitamin K antagonists: a systematic review and meta-analysis of 
bleeding and thromboembolic rates. Circulation, 2012. 126(13): p. 1630-9 

 
 

In conclusion they stated that patients who received bridging therapy appeared to be at 
similar risk for thromboembolic complications and at higher risk for bleeding complications 
when compared to patient who did not receive bridging, bridging should thus be avoided in 
patients at low risk for thromboembolism.(21) 
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The much-anticipated BRIDGE trial (Perioperative bridging anticoagulation in patients with 
atrial fibrillation) was published online on June 22, 2015. This randomized, double blind, 
placebo-controlled trial investigated 1884 patients with chronic atrial fibrillation who required 
interruption of warfarin therapy. They were randomized to receive dalteparin bridging or no 
bridging (received subcutaneous placebo). The perioperative management protocol was 
standardized and patients were followed-up for 30 days. The primary safety outcome was 
major bleeding and the primary efficacy outcome was arterial thromboembolism[8]. 
 
In the no-bridging group the rate of arterial thromboembolism was 0.3% and in the bridging 
group 0.4%. Major bleeding occurred in 1.3% of patients who did not receive bridging and 
in 3.2% of the bridging group. This indicated that bridging was inferior with regards to major 
bleeding. The risk for minor bleeding was significantly lower in the group without bridging 
therapy (12%) compared to 20.9% in the bridging group. There was no significant difference 
between the secondary outcomes of pulmonary embolism, deep vein thrombosis, 
myocardial infarction or death[8]. 
 
“Taken together, these findings showed that there is a net clinical benefit in favor of a 
strategy of forgoing bridging, as compared with perioperative bridging with low-molecular-
weight-heparin.” These results are consistent with those from the meta-analysis and ORBIT-
AF registry and strengthen the fact that bridging therapy is not without risk and that the risk 
for thromboembolism in patients with atrial fibrillation during interruption of warfarin 
treatment may have been overstated. Of note, patients with CHADS2 score of 5-6 were 
underrepresented and these findings should not be applies to patients at high risk for 
thromboembolic events.[8]    
 

Table 4: Study outcomes in BRIDGE trial 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Douketis, J.D., et al., Perioperative Bridging Anticoagulation in Patients with Atrial Fibrillation. N Engl J Med, 2015. 

 

 
The PERI-OP 2 trial (Safety and Effectiveness Study of LMWH Bridging Therapy versus 
Placebo Bridging Therapy for patients on Long-Term Warfarin and Require Temporary 
Interruption of Warfarin) aims to investigate the safety and efficacy of bridging versus non-
bridging in patients with atrial fibrillation or flutter and patients with mechanical heart valves, 
who have a high risk for stroke when warfarin is interrupted. This study is ongoing and may 
give more information regarding perioperative management of anticoagulation.[21] 
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PERIPROCEDURAL ANTICOAGULATION 
 
Due to the lack of data regarding bridging, there is no consensus about the best periprocedural 
strategy, with multiple suggested protocols in existence. Most of these protocols use either 
unfractionated heparin (UFH) or low molecular weight heparin (LMWH).[1] Traditionally most patients 
received intravenous UFH, necessitating hospitalization and increasing costs. Currently most 
institutions use LMWH that can be self-administered in an outpatient setting.  Other advantages of 
LMWH are better bioavailability, more predictable dose response rates, longer plasma half-lives 
(less frequent dosing) and a smaller risk of heparin-induced thrombocytopenia.[6] 
 
In a multicenter, prospective, observational registry study (the REGIMEN registry) clinical outcomes 
with UFH and LMWH used as bridging were compared in patients requiring interruption of oral 
anticoagulation. 901 patients were studied, with 721 receiving LMWH and 180 receiving UFH.  
Adverse events (thromboembolism, major bleeding and death) were similar between the two 
groups.[11] In older studies UFH was associated with an incidence of thromboembolic events between 
0%-5% and LMWH with 1%-2%.[4] 
 
The 2012 CHEST guidelines suggest using either LMWH or UFH, with UFH preferred in patients 
with severe renal insufficiency.[4] Other authors have also recommended LMWH in most cases, but 
UFH in patients with renal impairment.[1] 
 
Interruption of Vitamin K antagonists before surgery 
Interruption of warfarin prior to surgery is aimed at achieving near-normal hemostasis at the time of 
surgery. When to discontinue warfarin is based on the time required for regeneration of vitamin K-
dependent clotting factors and the residual pharmacodynamic effects of the vitamin K antagonist. 
Current guidelines suggest that warfarin should be stopped 5 days prior to surgery. Although there 
are no randomized control trials comparing the effects of early versus delayed (longer than 5 days) 
discontinuation of warfarin, most studies that assessed these differences used a surrogate outcome 
for bleeding, namely INR at time of surgery. In one study the group that discontinued warfarin 5 days 
before surgery, the mean INR was 1.24 and in another study only 7% of patients had an INR > 
1.5.The INR should be checked on the morning of the day before surgery and if > 1.5, oral vitamin 
K can be given, thereby avoiding cancellation of the procedure.[1, 4] 

 

Dose and timing of bridging therapy  
There is no single bridging regime with variability in the type of drug used for bridging (UFH, LMWH), 
dose of anticoagulation (low, intermediate or therapeutic dose) and the timing of administration.[4] 
 
Most clinicians would use therapeutic dose LMWH for patients at high risk for thromboembolism. 
This is supported by indirect data that found LMWH is as effective as warfarin for preventing stroke 
in patients with atrial fibrillation.  
Some may use prophylactic doses of LMWH or UFH as these reduce the incidence of post-operative 
venous thromboembolism (VTE) – thus for patients whose indication is prior VTE, this may minimize 
the risk for bleeding, while still achieving some benefit from anticoagulation (but there is a lack of 
evidence about the effectiveness of these regimens in preventing arterial thromboembolism).[4] 
 
Therapeutic doses for LMWH for patients at high risk for thromboembolism: 
 

• Enoxaparin 1mg/kg SC every 12 hours 

• Enoxaparin 1.5mg/kg SC every 24 hours 

• Dalteparin 120 U/kg SC every 12 hours 

• Dalteparin 200 U/kg every 24 hours 

• Tinzaparin 175 U/kg every 24 hours 
 
 
LMWH is started 36 hours after the last warfarin dose.[6] 
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The last dose of LMWH should be given 20-24 hours before surgery (morning of day before surgery) 
– patients on twice daily regimen should only receive the morning dose and patients on once daily 
regimen, should receive half of the total dose. Two studies have shown that LMWH in therapeutic 
doses, the night prior to surgery, is linked to a detectable anticoagulant effect during surgery (these 
studies used antifactor Xa levels as a surrogate marker and showed that 34% of patients had a 
therapeutic level at the time of surgery).[3, 4]  

 
 

Table 5: Suggested pre-operative management for patients at high thrombotic risk 

 
Van Veen, J.J. and M. Makris, Management of peri-operative anti-thrombotic therapy.  

Anaesthesia, 2015. 70 Suppl 1: p. 58-67, e21-3. 

 

 
 
When using IV UFH, the aim should be to achieve a aPTT of 1.5-2 times the control and the 
infusion should be stopped 4-6 hours before surgery. Subcutaneous UFH is another option 
(although not commonly used and only assessed in a few patients) that can be used in an 
out-of-hospital setting. The dose is 250IU/kg 12 hourly. This does not require aPTT 
monitoring. 
 
Post operatively 
Resumption of bridging therapy should consider the adequacy of postoperative haemostasis 
and the procedure-related bleeding risk.[22] 
 
After minor surgery, therapeutic dose LMWH should be resumed within 24 hours. After major 
surgery or after a procedure with a high risk for bleeding, possible approaches are to wait 
48-72 hours before resuming full-dose LMWH or to use prophylactic doses. [23] In a study 
where all patients received LMWH (1.5mk/kg) 12-24h after surgery, there was a 20% 
incidence of major bleeding in patients who had major surgery and in patients who had minor 
surgery, major bleeding occurred in 0.7%.[22]  

 
Using a low-dose regimen may be considered in patients undergoing a high-bleeding risk 
procedure and using therapeutic LMWH may confer an unacceptably high risk for bleeding 
complications. A lower dose regimen is likely to be associated with a smaller risk for 
bleeding.[22] In the REGIMEN registry study low-dose UFH or LMWH was associated with 
a lower risk for minor bleeding compared to therapeutic doses. This study was 
underpowered to detect differences in major bleeding complications.[11]   
 
IV UFH can be resumed in the first 24 hours after surgery.[22] 

 
Warfarin can be recommenced at the patient’s normal dose on the evening of surgery or the 
following day. Bridging therapy should be continued until the INR is in the therapeutic 
range.[1, 4, 23] 
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Table 6: Suggested postoperative bridging protocol 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Spyropoulos, A.C. and J.D. Douketis, 
How I treat anticoagulated patients undergoing an elective procedure or surgery. Vol. 120. 2012. 2954-2962 
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MANAGEMENT OF PATIENTS ON NOVEL ORAL ANTICOAGULANTS  
 
As the novel oral anticoagulants (NOACs) are approved for long-term oral anticoagulation, 
we will be seeing more and more of these patients presenting for surgery. The perceived 
benefit of these agents are their short half-lives, allowing rapid discontinuation and initiation 
during periprocedural management.  
In the RELY trial, patients on  longterm dabigatran had similar rates of major bleeding and 
cardiovascular complications as patiens on warfarin. However the timing of interruption of 
dabigatran (49h) was considerably shorter than for warfarin (114h) and bridging therapy was 
used less frequently.Thus minimizing the time period off anticoagulation.[24] 
 
Dabigatran, a factor Xa inhibitor and rivaroxaban and apixaban, direct thrombin inhibitors 
are the drugs currently in use. They are summarized in table 7. 
 
 

Table 7: Summary of characteristics for non-vitamin K oral anticoagulant drugs 
 

 
 

 
 

 
 

 
 
 
 
 

 
 
 

 
 

 
 
 

 
 

 
van Veen, J.J. and M. Makris, Management of peri-operative anti-thrombotic therapy. 

Anaesthesia, 2015. 70 Suppl 1: p. 58-67, e21-3. 

 
 
It is likely that procedures that can be safely performed while continuing warfarin, can also 
be safely performed while continuing NOACs.[1]The Dresden registry investigated the 
management of NOACs during interventions. 4% of patients receive apixaban, 23.5% 
dabigatran and 76% rivaroxaban. Most patients had minor procedures (90%), with major 
bleeding and thrombotic events rare (0.5% and 0.8%). NOACs were continued in 21.7% of 
cases, but it wasn’t specified in which cases.[24] Therefore current suggestions are that these 
procedures should be performed after one dose was omitted (and restart anticoagulation 
after the procedure) or when the serum level are lowest.[1] 
 
Preoperative approaches to discontinuation of NOACs also varies between authors. Some 
suggest following a similar strategy to vitamin-K antagonists and discontinuing NOACs five 
days before surgery with a high bleeding risk and two days for minor procedures. Van Veen 
and Makris suggest omitting NOACs four to five half-lives before major surgery and two to 
three half-lives for minor surgery.[1] 
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Table 8: Suggested approach to interruting individual non-vitamin K oral anticoagulant drugs before invasive procedures, based 
on half-life 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Van Veen, J.J. and M. Makris, Management of peri-operative anti-thrombotic therapy. 
Anaesthesia, 2015. 70 Suppl 1: p. 58-67, e21-3. 

 
 

 
Full anticoagulation with NOACs should be avoided for at least 24 hours after low bleeding-
risk procedures and 48-72 hours after procedures with a high bleeding risk.[1, 23] 

 
Bridging NOACs during interruption of chronic therapy remains controversial. The Dresden 
registry found that in patients whose chronic anticoagulation were interrupted and received 
bridging (40% of patients), thrombotic event rate was similar to the no-bridging group. 
However the bridging group had a five-fold increase in major bleeding. Minor bleeding 
events were similar. [24, 25]  
 
The Working Group on perioperative hemostasis and the French Study Group on thrombosis 
and hemostasis published guidelines on the perioperative management of NOACs. In 
patients at a high risk for thrombosis, they do recommend bridging. When using a 12 hourly 
LMWH dose, bridging should be initiated 12 hours after the last dose of NOAC and 24hours 
after the last dose if using a once daily LMWH dose.  
 
Postoperatively when the NOAC can be restarted safely, the first dose should be given 12 
hours after the last LMWH dose. There should never be any overlap between treatment with 
NOACs and heparin.  In patients at moderate risk for thrombosis, heparin bridging may be 
an option. If anticoagulation with NOAC cannot be restarted rapidly, therapeutic LMWH is 
advised as soon as the bleeding risk is controlled. [26, 27] 
 
In patients where oral intake are limited, there may be a role for a low-dose LMWH for two 
to three days. In patients with gastric resection or postoperative ileus (where bioavailability 
may be affected over a longer period) therapeutic dose LMWH may be indicated over a 
prolonged period.[23]  
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ANTIPLATELET AGENTS 
 
Aspirin, copidogrel, ticlopedine and prasugrel inhibits platelet function irreversibly. Their 
effect will only wear off by formation of new platelets. Restoration of normal platelet function 
will occur in approximately 7-10 days (10-15% restoration of platelet function per day of 
treatment stopped).[1]  
 
In studies assessing continuation of aspirin during surgery, bleeding risk is increased, but 
this may be offset by a decrease in cardiovascular events and mortality. Therfore aspirin 
should only be discontinued in patients undergoing high-bleeding risk procedures or patients 
for major surgery with a low risk for cardiovascular events. Patients presenting for cardiac 
surgery, should continue their aspirin around the time of surgery and stop clopidogrel 5 days 
prior to surgery.[1, 4] 
 
Patients with coronary stents presenting for surgery pose a particular problem (stent 
thrombosis, major adverse cadiovascular events). The period before endothelialisation is 
complete (for drug-eluting stents 6-12 months, bare metal stents 4-6 weeks) is when patients 
are at highest risk for complications.[1, 4]  
 
If possible all elective surgery should be performed at least 4-6 weeks after bare metal stent 
implantation (preferably 3 months) and 6 months after drug-eluting stent (preferably 12 
months), while continuing aspirin.[1] If surgery is urgent, dual-antiplatelet therapy should be 
continued if possible – patients should be informed about the possible bleeding risk with 
continuation of therapy and the risk for thrombosis with discontinuation.[4] 

 
For patients with stents presenting for surgery after 6 weeks or 6 months, aspirin should be 
continued for high-risk procedures and clopidogrel should be stopped 5 days prior to the 
procedure. Patients at high risk for cardiovascular events presenting for a low-risk procedure 
should continue full-antiplatelet therapy.[5]   
 
 

Figure 5: Algorithm for perioperative management of antiplatelet therapy 
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The use of bridging therapy in these patients is not clear. UFH and LMWH has been 
considered, but both these agents have a minimal effect on platelets. According to the ACCP 
guidelines, the use of short-acting bridging agents is inadvisable and more information is 
needed.[4] In a randomized control trial using intravenous cangrelor (an intravenous 
antagonist of P2Y12 receptor causing reversible platelet inhibition) to bridge antiplatelet 
therapy in patients presenting for CABG, there was no increase in major bleeding and target 
levels of platelet inhibtion were achieved. This might be an option in future.[28] 

 
An other option is short-acting GPIIb/IIa inhibitors (tirpfiban and etifibatide). Suggested 
protocols are to discontinue clopidogrel 5 days prior to surgery. An intravenous infusion of 
eptifibatide (2ug/kg/min) or tirofiban (loading dose 0.4 ug/kg, maintenance infusion 0.1 
ug/kg/min) is started and continued until 3-6h (tirofiban) or 6-12h (eptifibatide) before 
surgery.[29]  
 
Clopidogrel takes 5-10 days to achieve its maximal effect after a normal maintenance dose 
(75mg/day) and 12-15h after a loading dose (300-600mg/day). Aspirin achieves its maximal 
platelet inhibition effects in minutes. Both these drugs can be started within 24 hours, 
provided adequate postoperative haemostasis has been achieved.[4] 
 
 
 

CONCLUSION 
 
The management of patients on oral anticoagulation will remain a common occurrence in 
our everyday practise. The optimal strategy regarding periprocedural bridging therapy 
should consider each patient on an individual basis.  
 
It is important to consider:   

• chronic anticoagulation medication 

• indication for anticoagulation 

• thrombotic risk   

• bleeding risk 
 
Bridging therapy should not be routinely prescribed as it is not without risk and this may 
exceed the benefit. 
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