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Background 

• The perioperative management are uncertain. 

• No studies had been conducted to inform 
• Timing of perioperative DOAC therapy interruption and resumption 

• Whether heparin bridging should be given 

• Whether preoperative coagulation function testing was needed. 

• The perioperative management of DOAC regimens varies widely in 
clinical practice, and practice guidelines provide weak and 
inconsistent management recommendations. 

 

 



Background 

• We designed the Perioperative Anticoagulation Use for Surgery 
Evaluation(PAUSE) protocol 

• To assess the safety of a standardized perioperative management 
strategy for a DOAC regimen. 
• Excluded 30 day perioperative rates of major bleeding of 2% and arterial 

thromboembolism of 1.5%. 

• High proportion of patients(>90%) with an undetectable or minimal residual 
anticoagulant level at the time of the procedure. 

 

Thromb Haemost. 2017 



Methods_Study Design 

• Inclusion:  
• Adults (aged≥18 yo) with AF who were long-term users of apixaban (5mg or 

2.5mg BID), dabigatran (150mg or 110mg BID), or rivaroxaban (20mg or 15mg 
QD) 

• Scheduled to have an elective surgery or procedure that required interruption 
of the anticoagulant regimen 

• Were able to adhere to the PAUSE protocol at the time of enrollment. 

• Exclusion:  
• CrCl <25ml/min for apixaban or CrCl<30ml/min for dabigatran or rivaroxaban 
• Cognitive impairment or psychiatric illness 
• Did not consent to participate 
• Previous study participation  
• More than1 procedure planned within 30 days.  



Method_ Procedure 



Classification Bleeding Risk of Surgery/Procedure 

 

(ERCP) 



2018 ESC Practical Guide on the use NOAC in patients with AF 
- Classification of elective surgical interventions according to bleeding risk 

 



Method_Outcomes 

• Outcomes were assessed from the time the first DOAC dose was 
interrupted until 30 days after the operation. 
• Primary outcomes:  

• Major bleeding  
• Arterial thromboembolism (ischemic stroke, transient ischemic attack, and systemic 

embolism). 
• Secondary outcomes: 

• Clinically relevant non major bleeding 
• Minor bleeding 
• Death 
• Myocardial infarction 
• Deep vein thrombosis 
• Pulmonary embolism 
• Catheter-associated venous or arterial thrombosis. 

• The residual anticoagulant level just before the procedure  
• Anti–factor X aassays for apixaban and rivaroxaban  
• Dilute thrombin time for dabigatran. 

 
 
 



Method_Statistical Analysis 

• Primary outcomes:  
• 1-sided P < 0.05 was considered statistically significant (with the 1-sided 95% 

CI, the true incidence of major bleeding was lower than 2% and arterial 
thromboembolism was lower than 1.5% ) 

• Secondary outcomes:  
• 2- sided 95%CIs. 

• The preoperative residual anticoagulant level: 
•  The proportion of patients with an level less than 50ng/mL (30-49.9ng/mL 

and<30ng/mL) or 50ng/mL or greater. 

• Required sample size was 987 patients per DOAC cohort 
• 80% power. 

 



Results_Baselines 

 

Screened 3640 patients from August, 2014, through July, 2018, and 
3007 (82.6%) were included. 
Patients had a mean age of 72.5 years and were predominantly male 
(1988 [66.1%]).  



Results_Study Outcomes (1) 

• 2624(87.3%) included in the per protocol analysis 
• 159 (5.3%) deviated from the DOAC therapy interruption protocol 

• 202 (6.7%) deviated from the DOAC therapy resumption protocol 

• 22 (0.7%) were lost to follow-up 

 

 

 



Results_Study Outcomes (2) 

•   

a P value of the 1-sided test for 1 proportion to check that the proportion of major bleeding per DOAC was less 
than 2%. 
b P value of the 1-sided test for 1 proportion to check that the proportion of arterial thromboembolism per DOAC 
was less than 1.5%. 
c All episodes of arterial thromboembolism were ischemic stroke. 



Results_Study Outcomes (3) 

 



Results_Study Outcomes (4) 

 
The proportion of patients 
with a level less than 
50ng/mL :  
apixaban: 90.5% 
dabigatran: 95.1%  
rivaroxaban: 96.8% 

Among 832 patients who had 
a high–bleeding-risk 
procedure and anticoagulant 
measurements, of whom the 
proportion with a residual 
anticoagulant level less than 
50ng/mL was 98.8% 



Discussion (1) 

• This simple standardized perioperative management strategy without the 
use of heparin bridging or preoperative coagulation function testing was 
associated with low rates of perioperative major bleeding (<2%) and 
arterial thromboembolism(<1%). 

• Exclude a 2% rate of major bleeding  
• Supported in the dabigatran cohort (0.90%; 95% CI, 0%-1.73%) but not in the 

apixaban cohort (1.35%; 95% CI, 0%-2.0%) or rivaroxaban cohort (1.85%; 95% CI, 0%-
2.65%) 

• Per protocol analysis:  supported in the dabigatran cohort (1.0%; 95% CI, 0%-1.93%) 
and the apixaban cohort (1.2%; 95% CI, 0%-1.89%) but not in the rivaroxaban cohort 
(1.69%; 95% CI, 0%-2.53%). 

• Exclude a 1.5% rate of arterial thromboembolism  
• Supported in all 3 cohorts analysis as well as per protocol analysis. 



Discussion (2) 

• A high proportion of patients (>90%) would have a preoperative 
residual anticoagulant level less than 50 ng/mL in all 3 DOAC cohorts. 
Among patients with a high–bleeding-risk procedure, almost all 
patients (98.8%) had a level less than 50 ng/mL. 

• The rates of major bleeding appeared to be higher among patients 
with a high–bleeding-risk procedure in the apixaban and rivaroxaban 
cohorts.  
• Intrinsically higher rate of bleeding expected with high–bleeding-risk 

procedure .  

• Further study is needed to assess this strategy  in patients with high–
bleeding-risk procedures. 

 



Discussion (3) 

• Two pertinent studies had similar adverse outcome.  
• In a cohort study of 541 patients receiving dabigatran  

• 30-day postoperative rate of major bleeding was 1.8%  

• Arterial thromboembolism rate was 0.2%.  

• In the BRIDGE trial, where patients with AF who had perioperative warfarin 
treatment interruption, patients who were not bridged  
• 30-day postoperative rate of major bleeding of 1.3%, and those who underwent a high–

bleeding-risk procedure had a rate of 3.2%. 

• Arterial thromboembolism rate of 0.4%, 



Limitations 

1. Selection bias due to cohort study design. 
Unlikely. Because a high proportion (83%) of screened patients participated in this study, and 

their risk factor was comparable to that of patients with AF included in population-based 
studies. 

2. Although few patients (n = 230) received neuraxial anesthesia 
 The management of such patients was the same as patients undergoing a high–bleeding-risk 

procedure (n = 1007).  

3. The dabigatran cohort (n=668) did not reach the expected sample size 
 The number of patients  was sufficient to address the study hypotheses. 

4. Patients using edoxaban were not included, and the results are not 
generalizable to this DOAC.  

5. 50 ng/mL cut point used in this study to define a clinically important residual 
preoperative DOAC level was not established, and further study is needed to 
assess a correlation between preoperative DOAC treatment levels and bleeding.  

6. Most patients include were white. 

7. Patients with venous thromboembolism were not included. 



Strengths 

• The generalizability of the results  
• as a high proportion of screened patients were enrolled (83%) and few were 

lost to follow-up (<1%).  

• The clinical applicability of perioperative management strategy  
• as most patients adhered to the interruption (95%) and resumption (93%) 

management protocol. 

• The simple strategy of omitting DOAC regimens 
• 1 day before and after a low-bleeding-risk procedure  

• 2 days before and after a high–bleeding-risk procedure  

(except for patients using dabigatran with a CrCl <50 mL/min). 



Conclusions 

•  Patients with AF who had DOAC therapy interruption for elective 
surgery or procedure, a simple standardized perioperative 
management strategy without heparin bridging or measurement of 
coagulation function was associated with low rates of major 
bleeding and arterial thromboembolism. 



Paper for appraisal  



Section A: Are the results of the study valid? 

 

To assess the safety of a standardized perioperative management 
strategy for a DOAC regimen. 



Section A: Are the results of the study valid? 

 

High proportion of screened patients were enrolled (83%) and few were lost to follow-up (<1%). 
Exclusion:  
- CrCl <25ml/min for apixaban or CrCl<30ml/min for dabigatran or rivaroxaban 
- Cognitive impairment or psychiatric illness 
- Did not consent to participate 
- Previous study participation  
- More than1 procedure planned within 30 days.  



Section A: Are the results of the study valid? 

 

Long-term users of apixaban, dabigatran, or rivaroxaban... not defined 
long term and don’t know the medication compliance..  



Section A: Are the results of the study valid? 

 



Outcomes measurement 
• Major bleeding 

• Fatal bleeding 
• Symptomatic and retroperitoneal, intracranial, intraspinal, intraocular, pericardial, intramuscular with 

compartment syndrome, or intra-articular 
• Extrasurgical site bleeding causing a drop in hemoglobin ≥2 g/dL (1.24 mmol/L) 
• Extrasurgical site bleeding leading to transfusion ≥2 units whole blood or red cells within 48 hours of the bleed 
• Surgical bleed that leads to intervention (e.g., re-operation) or has one of: interferes with mobilization, leads to 

delayed wound healing, or leads to deep wound infection 
• Surgical site bleeding requiring intervention (re-operation) resulting in prolonged care or stay 
• Surgical site bleeding that is unexpected or prolonged 
• Surgical site bleeding sufficiently large to cause hemodynamic instability associated with drop in hemoglobin ≥2 

g/dL (1.24 mmol/L) within 48 hour of seeking medical help 
• Surgical site bleeding sufficiently large to cause hemodynamic instability associated with transfusion ≥2 units 

whole blood or red cells within 48 hours of the bleed 

• Arterial thromboembolism 
• Ischemic stroke 

• any new focal neurologic deficit that persists for >24 hours or any new focal neurologic deficit of any duration, that occurs with 
evidence of acute infarction on computed tomography (CT) or magnetic resonance imaging (MRI) of the brain 

• Transient ischemic attack 
• Symptomatic focal neurologic deficit (lasting typically <1 hour and not for >24 hours), that occurs with no evidence of acute 

infarction on CT or MRI of brain. 

• Systemic embolism 
• Symptomatic embolism to upper or lower extremity or abdominal organ, confirmed intra-operatively or by objective imaging studies 

(e.g., CT angiography); 



Section A: Are the results of the study valid? 

 

Age, gender, race, medical condition (CHF, HTN, DM, stroke, TIA, CAD, 
PAD, bioprosthetic heart valve, mitral valve disease, VTE, active cancer). 
lab (Hgb, Platelets, Scr, CrCL), medication use (lower dose DOAC, P2Y12 
inhibitor, P-glycoprotein or CYP3A4 inhibitor or inducer), procedure 
type, anesthesia type.  



Section A: Are the results of the study valid? 

 



Section A: Are the results of the study valid? 

 

Follow up was from the time the first 
DOAC dose was interrupted until 30 
days after the operation. 

2624(87.3%) included in the per 
protocol analysis, and 22 (0.7%) were 
lost to follow-up. 



Section B: What are the results? 

 

See slides 13-16 



Section B: What are the results? 

 

Considered as precise. 



Section B: What are the results? 

 



Section C: Will the results help locally?  

 

Should exclude patients whose CrCl <25ml/min for apixaban or 
CrCl<30ml/min for dabigatran or rivaroxaban. No edoxaban. 



Section C: Will the results help locally?  

 

Few studies had been conducted to inform the timing of 
perioperative DOAC therapy interruption and resumption. 



Section C: Will the results help locally?  

 

Patients with AF who had DOAC therapy interruption for elective surgery or procedure, 
a simple standardized perioperative management strategy without heparin bridging or 
measurement of coagulation function was associated with low rates of major bleeding 
in dabigatran group and arterial thromboembolism in all three groups. 



Could this perioperative management be used in our hospital?  
可以在院內採用這個圍術期管理嗎？ 

同意(綠牌)：11位 
需更多文獻支持(黃牌)：
45位 
不同意(紅牌)：0位 
 


