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Newer Oral Anticoagulants and Anaesthesia
Editorial
The anaesthesiologists have to provide perioperative care
including anaesthetic management to patients on anticoagulants.
Anticoagulants are administered for prophylactic or therapeutic
reasons. Prophylaxis is required for prevention of deep vein
thrombosis, pulmonary embolism, stent thrombosis in patients
with stent in situ and other thrombotic complications. The
patients on anticoagulants may require elective planned surgical
intervention or may be emergent/urgent basis. Traditionally
vitamin K antagonists (such as warfarin or acenocumarol),
heparin (both low-molecular-weight, LMWH, and unfractionated,
UFH), fondaparinux and antiplatelet agents have been used for
anticoagulation and thrombo prophylaxis. The interaction of
these drugs in the perioiperative period and specially for regional
blocks are well studied and various recommendations exist in
literature.

The conventional anticoagulants have their limitations, like
unpredictable response, potential for drug-interactions and the
need of parenteral administration of heparin.1 In view of these
limitations and to have better drug profile, newer anticoagulants
are being researched and marketed for clinical use. The newer
oral anticoagulants agents (NOACs) have been developed with
advantages for faster onset and offset action, better efficacy
with less side effects, predictable response, reduced need of
regular monitoring and less side effects [1-5]. The NOACs are
direct, selective and reversible inhibitors of factor Xa (apixaban,
edoxaban, rivaroxaban) or factor IIa (dabigatran). However as
anaesthesiologists we must be aware of pharmacodynamics and
pharmacokinetics of these newer drugs to optimise their use
in the perioperative period. The experience with these newer
drugs is limited and so their limited data on their management in
perioperative period.

Drugs

Apixaban and Rivaroxaban are direct acting, reversible factor
Xa inhibitor approved for use in stroke, systemic embolism in
patients with non-valvular atrial fibrillation. Apixaban (2.5 and 5
mg oral with half-life of 12 hours) has 25% renal and 55% fecal
elimination and should be used with caution in severe renal and
hepatic impairment or associated coagulopathy [5,6]. Rivaroxaban
(10 mg oral) has 100% oral bioavailability and elimination halflife of 5-9 hours. It should be avoided in patients with hepatic
impairment and in patients with reduced creatinine clearance [79]. The evidence has been reported with regards to superiority
of apixaban for venous thromboembolism prophylaxis for elective
knee and hip replacement surgeries, atrial fibrillation requiring
chronic anticoagulation, venous thromboembolism and nonvalvular atrial fibrillation [10].
Dabigatran is a direct thrombin inhibitor and has elimination
half-life is 12-17 hours with 80% renal elimination [7,8]. It has
been found effective for managing the patients suffering from
stroke, for prevention of systemic embolization in patients with
atrial fibrillation and for treatment of venous thromboembolism
[11]. It may lead to gastrointestinal bleeding, dyspepsia, nausea
and diarrhea [12].
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Monitoring
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Monitoring the level of anticoagulation is important in the
perioperative period. Various tests have been described to
monitor the effects of NOACs like dilute thrombin time (hemoclot
assays), activated partial thromboplastin time and ecarin clotting
time for Dabigatran and antiXa assay and prothrombin time for
factor Xa inhibitors (Rivaroxaban and apixaban) [13-17]. These
tests are not useful for assessing the degree of anticoagulation
and point-of-care monitoring or rapid laboratory assays need to
be developed for monitoring and titrating their effect. Monitoring
of Anti-factor Xa assay, prothrombin time (PT) may be done when
clinically indicated [13]. Patients on NOAC should have their renal
function monitored regularly.

Concerns in perioperative period

Anaesthesiologist’s needs to keep themselves updated with
these drugs for better perioperative care. The concerns regarding
the level of anticoagulation and thus risk haematoma formation
following neuraxial blockade can be catastrophic for a patient and
may cause paraplegia. Since regional blocks are being increasingly
used not only for anaesthesia but also for perioperative analgesia,
bleeding during vascular punctures may be concern in the
patients on these newer potent anticoagulants. We need to have
more evidence regarding the safety profile of these newer
anticoagulants for perioperative care [18]. In a patient presenting
for an emergency surgery, anaesthesiologist must anticipate the
risk of bleeding during surgery and while administering neuraxial
anaesthesia. Though various tests are available but there is
no direct relationship with the clinical effect and an abnormal
test cannot stratify the risk of bleeding. Also prophylactic
administration fresh frozen plasma, platelet concentrates and
factor VIIa is not routinely recommend. It will be desirable to
delay for two elimination half lives of anticoagulants to decrease
the risk of hematoma formation.
Recently some recommendations have been made with
regards to newer anticoagulants in the perioperative period [19].
This group recommended that these anticoagulants should be
interrupted for 24 h (about 2 half lives) before scheduled surgery
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with low risk of bleeding and for 5 days before surgery or invasive
procedures at moderate or high risk of bleeding. In patients with
higher thrombosis risk bridging therapy with unfractionated
heparin or low-molecular-weight heparin started 12 h after the
last dose of oral anticoagulants can be considered.

Most of the recent guidelines suggest that these drugs should
be restarted 24-36 hours later depending on the bleeding risk
during surgery. Some authors suggest restarting with NOACs with
a half dose (75 mg for Dabigatran and 10 mg for Rivaroxaban),
to minimise the risk of bleeding. Alternatively, low-molecularweight heparin can be given early after surgery in cases when
NOACs cannot be given when oral intake is not possible (bowel/
gastric resection) or anaesthesiologist considers delay in
restarting them [19]. The safety of neuraxial anaesthesia in
patients treated with NOACs (catheter placement and removal)
should be timed according to pharmacokinetic properties of the
drug. The manipulation should be attempted when anticoagulant
concentrations are expected at their lowest based on the halflives. Also, any excessive bleeding or hematoma formation
after catheter removal should be monitored vigilantly [18,19].
Rosencher [20] has suggested that atleast two half -lives should
pass before catheter removal. For haemostasis 30% to 40% of
the function of coagulation factors is required and after two
half-lives, the drug concentration in blood decreases to 25% of
the initial [20]. Dabigatran is not recommended in patients with
postoperative indwelling catheters. However it can be started
2-4 hours after epidural anaesthesia and 6 hours after catheter
removal. For rivaroxaban and apixaban epidural catheter should
be inserted 4-6 hour after the dose. These drugs can be restarted
22-30 hours after epidural anaesthesia and 4-6 hours after
epidural catheter removal [20,21].
The patients treated with NOACs do not have clotting factor
deficiency but a clotting factor inhibitory defect. So, clotting
factor replacement in form of fresh frozen plasma, recombinant
factor VIIa etc may not be effective and cannot be recommended
for routine use. Four factor Prothrombin complex concentrates
(factor II, VII, IX, X) increase thrombin generation 42 and have
shown some beneficial effects. They may be considered as
potential reversal agents in patients with NOACs in future but we
should be cautious due to thrombotic events in 1-3% of treated
patients [22,23].

Conclusion

The NOACs because of their advantages are now being
prescribed more often to the patients and such patient will
present frequently to anaesthesiologists for routine or emergency
surgery in the times to come. A thorough knowledge about their
pharmacokinetic, pharmacodynamics and drug interactions is
thus essential for optimal perioperative care. Further studies
are warranted to establish their clinical benefits and formulate
guidelines for their perioperative use.
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