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Overview 
• Putting DOACs into context - anticoagulation and surgery and 

current established practice 

• Dangers of abrupt cessation of these drugs 

• Delays to theatre caused by DOACs 

• DOACs in detail 

• Huddersfield Royal Infirmary’s DOAC #NOF protocol 

• Evidence of protocol safety and overview of recent 
publications 



Antiplatelets & Anticoagulation 

• Two issues posed by these drugs: 
i. Surgical bleeding 
ii. Vertebral canal haematoma 

 
• Established practice: 

 Aspirin is not a contraindication to CNB 
 (nor should any single antiplatelet inc clopidogrel) 

 Proceed with surgery if INR <2.0 (under GA) 
 Proceed with CNB if INR <1.5 



VERTEBRAL CANAL HAEMATOMA 

 

NAP 3: 
• Incidence of VCH = 6 in 

707,425 CNBs 
• ALL in elective epidurals 
• NONE in 360,000 spinals 

 



VERTEBRAL CANAL HAEMATOMA 

 

 
 
 
 

 

Osta et al, BJA 2010 
• Series of 306 patients undergoing vascular procedures 

on clopidogrel +/- heparin 
• No VCH 

 



VCH in a fully anticoagulated patient 

• Risk of VCH is increased x 15 
• NAP 3 

– 6 in 707425 

• Risk x 15 if anticoagulated, so: 
– 6 x 15 = 90 in 707425 
– 1 in 7860 

• NHFD 
– 500,000 / 7860 = 64 in 10 years 

• Epidurals, not spinals 

 

• Vigilance is key  

– Back pain 

– Numbness 

– Motor weakness 

– Bowel / bladder 
incontinence 

 



VTE is the real concern 



Abrupt Cessation of Antiplatelets & 
Anticoagulants 

• Abrupt cessation of APM (especially dual-APM) can be detrimental 
to the patient in terms of cardiovascular, cerebrovascular and 
vascular pathology.   

• Cessation is an independent risk factor for serious events such as 
stroke and coronary artery stent occlusion, especially in the 
perioperative period. 

• Our #NOF population have risk factors that make thrombosis even 
more likely 

– Age >65 years,  CCF, HTN, DM, PVD, trauma 

• Cessation of these agents is where the real risk lies 

 

 



55% of all clinical delays 

were are due to 

anticoagulants 

28% of all clinical delays 

were due to apixaban alone 
 



DOACS in Detail 

• Prevention of CVA in 
AF, ACS, VTE 
treatment and 
prevention, including 
after lower limb 
arthroplasty and 
#NOF 

 



Apixaban 

• Highly specific Xa inhibitor, rapidly absorbed with peak 
concentrations after 1-2 hours 

• Studies show half life of 8.5-9.9 hours, hence BD 

• Bioavailability of <50%, eliminated by the gut and 
kidneys (only around 25%) 

• Studies have shown greater reductions in VTE without 
increasing the rate of major bleeding c.f LMWH 

• Specific apixaban assay to monitor clinically  

 



Rivaroxaban 

• Direct Xa inhibitor 

• Rapid onset, peak 2.5-4 hours 

• Half life 5.7-9.2 hours  (11-13 hours in 
elderly/reduced renal function) 

• 1/3 eliminated by kidney, 1/3 faecal/biliary, 1/3 
unchanged 

• Specific assays to monitor clinically 

 



Dabigatran 
• Prodrug 
• Direct thrombin inhibitor 
• Half life 14-17 hours 
• 80% renally cleared 
• Reduced renal function results 

in “up to a 6 fold increase in 
plasma concentration and half 
life” 

• Evidence on efficacy and 
bleeding complications c.f 
traditional anticoagulants are 
controversial, hence less 
popular 

• Thrombin time sensitive, now 
available “in house” 
 

  
 



• £££ but cost 
reclaimed from 
CCG 

• Andexanet for 
Xa inhibitors 
(licenced for 
major 
haemorrhage) 

• Aripazine under 
investigation 

 



What do we know and how do we 
proceed? 

• We know stopping these drugs is risky 

• We know operating quickly on NOF fractures 
improves outcomes 

• We know DOACs are causing delays to theatre 

• Given the lack of RCTs/evidence base how do 
we decide when it’s safe to operate? 
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INR 1.5 is nationally 

accepted (AAGBI 

2011) 

In just two half lives 

75% of the drug has 

been metabolised 



Huddersfield Royal Infirmary Model 

 

• Weighing the risks and benefits we accepted the passing of two half lives 
before anaesthesia (RA +/- GA) and surgery  

• MDT discussion of proposal (Co-Author; Haematological Lead Consultant 
for Anticoagulation, Cardiology & Stroke physicians, Orthogeriatricians, 
Orthopaedic Surgeons, Lead Anticoagulation Pharmacist and EPR 
representative) and finally MMC ratification 
 

• Two half lives for each drug: 
• Apixaban: 20 hours  
• Rivaroxaban: 24 hours (unless CrCl < 30) 
• Dabigatran: 34 hours (but may be significantly greater as highly renally 

cleared) 
 
 



Pre-operative Anticoagulation Reversal for Emergency 
Fractured Neck of Femur Surgery 

 



Edoxaban was 

added in the 

2018 update 







Outcome 

• Eliminated unnecssary clinical delays due to 
DOACs since June 2017 

• No VCH and no complaints from the surgeons! 

• Non-inferiority trial to demonstrate safety 

 

 



Delay to theatre (3x longer than non 
anticoagulated cohort) 

But no evidence of higher bleeding 
rates 



DOAC patients delayed to theatre  
Increased pressure sores and increased 

readmission rates 



Increased mortality if DOAC patients are 
delayed to theatre (27% vs 16%) 

Similar transfusion rates and Hb changes 



DOACs increased delays to theatre and 
LOS, 5x increased risk of sepsis 



Patients on DOACs were delayed to theatre, had 

increased LOS and less met BPT 

Northern Hip Fracture Collaborative also recommend 

a protocol of theatre 24 hours post last DOAC dose 

(GA only) for rivaroxaban, apixaban and dabigatran 

(if GFR>60) 



Safe surgery at 19.4 hours 

Delaying surgery wasn’t shown to reduce 

per-operative bleeding or mortality 

Found no evidence to delay surgery. 



If time to theatre is similar 
 (27.1 hours DOAC group vs 24.6 hours control) 

then transfusion, LOS and mortality rates are the 
same between groups 



Operate within 24 hours 
No increase in mortality 



No difference in transfusion rates, Hb 
drop, EBL, wound complications or 

survival with early surgery 



Summary 
• Worries with early surgery and increased surgical bleeding, 

transfusions and wound complications is unfounded and 
the VCH risk is too tiny to quantify  

• The real risk is that these patients are being delayed to 
theatre and suffering proven increased morbidity and 
mortality 

• Therefore : 
– Xa inhibitors - wait 24 hours from last dose and proceed (if 

CrCl>30) 
– Dabigatran – wait 24 hours, check thrombin time and proceed 

either with or without Praxbind 

• Liaise with your haematological lead for anticoagulation to 
get a protocol in place for this high risk group of patients 
who require urgent surgery 


