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ABS TRACT  
 

 

The incidence of thromboembolic diseases is high. It is one of the leading causes of 

death and disability. Anticoagulants are used for preventing or reducing blood clot 

formation and treatment of other related thrombotic disorders. Vitamin K 

antagonists (VKA) were developed more than 60 years ago. Warfarin is the most 

commonly used VKA. The drawbacks of vitamin K antagonists were that it requires 

frequent monitoring and dose adjustments, food and drug interactions, narrow 

therapeutic range, diet restrictions. 

For the past 15 years, various new drugs have been introduced to overcome the 

disadvantages of vitamin K antagonists. In 2008, a new group of anticoagulants 

were introduced. They are known as novel anticoagulants (NOAC) or direct oral 

anticoagulants. They include dabigatran, apixaban, rivaroxaban and edoxaban. The 

major issue with NOAC is difficulty in monitoring the dose. A literature search was 

done on this topic. It is very important for the dentists to know the bleeding 

complications in patients under anticoagulant therapy. The dental treatment of 

patients who tend to have an increased risk of bleeding due to the use of 

anticoagulants and / or antiplatelet drugs raises a challenge in the daily practice of 

dental professionals. According to current evidence, there is no significant 

difference in postoperative bleeding between novel anticoagulants and vitamin K 

antagonists. The risk of thromboembolic events on stopping the anticoagulants 

should be assessed. Local haemostatic measures are shown to suffice to control 

possible bleeding secondary to dental treatments.  
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BACK GRO UND  
 

 

 

The incidence of thromboembolic diseases is high. It is one of 

the leading causes of death and disability. There are two 

types of clots.1,2 Arterial clot is made up of rich platelets and 

poor fibrin is usually generated at the site of vascular injury. 

These clots are responsible for stroke (transient ischemic 

attack) and myocardial infarction. The other type is a venous 

clot, which is made up of fibrin and red blood cells. These 

clots are responsible for deep vein thrombosis and 

pulmonary embolism.3 Primary prevention of these diseases 

includes lifestyle modifications, cessation of smoking, alcohol, 

avoidance of high-fat diet, exercise, reduction of weight, 

physical activity and appropriate dietary habits.4 In addition 

to all this, pharmacotherapy plays a major role in prevention 

and treatment to reduce morbidity and mortality. Anti-

coagulants are used for these conditions, to prevent blood 

hypercoagulability. There are various types of anticoagulants 

available in the market. During the 1950s, warfarin was used 

as an anticoagulant for heart attack and stroke. It is highly 

recommended in cases of atrial fibrillation.5 Other vitamin K 

antagonists include phenprocoumon, acenocoumarol. Apart 

from warfarin, heparins have been used for decades in the 

management of thromboembolic disorders. They include low 

molecular weight heparin and unfractionated heparin. The 

drawbacks of vitamin K antagonists are it requires frequent 

monitoring and dose adjustments, food and drug interactions, 

narrow therapeutic range and diet restrictions. For the past 

15 years, there have been numerous new drugs that have 

been introduced to overcome the disadvantages of vitamin K 

antagonists.6 

In 2008, a new group of anticoagulants were introduced. 

They are known as novel anticoagulants or direct oral 

anticoagulants.7 These drugs have lower drug concentration, 

no food interactions, rapid onset, are easy to discontinue and 

start the drug immediately, no need for regular monitoring 

and have a wide therapeutic range.8 DOACs is the preferred 

name according to the International Society of Thrombosis 

and Haemostasis.9 Initially, thrombin inhibitors (Dabigatran) 

was introduced, which targeted Factor IIa. Thrombin is the 

key enzyme in the coagulation mechanism. It is mainly used 

in the prevention of systemic embolism and stroke. Then the 

other set of drugs were introduced which specifically 

targeted Factor Xa. They are apixaban, rivaroxaban and 

edoxaban. The major issue with NOAC is difficulty in 

monitoring the dose.10 

The dentists need to know the bleeding complications in 

patients under anticoagulant therapy. Previous studies have 

demonstrated that in the case of dental procedures, the risk 

of thrombotic events due to altering or discontinuing 

antithrombotic therapy far outweighs the low risk of 

potential perioperative bleeding complications among 

patients treated with single or dual antiplatelet therapy or 

vitamin K antagonists.11 A cross-sectional study reported that 

the dentists were aware of the management with traditional 

anticoagulants and antiplatelet agents, but there was a lack of 

knowledge about the new group of drugs.12 Most dentists 

overestimate the bleeding risk, which suggests that there is a 

need for dental education programmes and further training 

in this topic. 

To our knowledge, there were only limited studies 

published on the difference between postoperative bleeding 

complications in patients on different anticoagulant drugs 

followed by an invasive dental procedure. Therefore, the 

main purpose of this review is to provide a summary of NOAC 

and assess whether there is any difference between 

postoperative bleeding complications in patients on NOAC 

and vitamin K antagonists following an invasive dental 

procedure.  

 

 

V i tami n K A nt ago ni st  

They were developed more than 60 years ago. Warfarin is the 

most commonly used VKA. It is an oral drug that acts by 

inhibiting the enzyme called VKORC1 (Vitamin K epoxide 

reductase complex 1 It is very important for the activation of 

available vitamin K in our body.13 By this mechanism, there 

will be a reduction in the synthesis of active clotting factors. It 

can reduce the recurrence of venous thromboembolism by 

more than 90 % and stroke (transient ischemic attack) in non 

- valvular atrial fibrillation by 60 %. Franchini M et al. 2014 

reported that there is a decrease in the risk of bleeding events 

by the usage of genotype-guided initial VKA. There are some 

disadvantages of VKA despite their excellent clinical results.14 

It has a narrow therapeutic range, often interacts with food 

and drugs, frequent laboratory monitoring of the INR 

(International Normalized Ratio), and needs frequent dose 

adjustments.15 

Numerous studies were investigating the management of 

patients under VKA for dental interventions. Recent evidence 

suggests that the dosage of VKAs should not be altered before 

dental treatment. The American College of Chest Physicians 

(ACCP) recent guidelines suggest that dental procedures can 

be done without VKA interruption. In case of bleeding, 

haemostatic agents can be used. Similarly, British guidelines 

suggest that there is no need for discontinuation of VKA 

before the dental procedures. Many randomized controlled 

and prospective studies were done on this topic. Most of 

them concluded that the risk of stopping the VKA outweighs 

the risk of bleeding followed by the dental procedure.15,16 

Based on this current evidence, it is clear that dental 

procedures that are unlikely to cause bleeding can be done 

without interruption of VKA. In case of high bleeding risk 

procedures, the international normalized ratio needs to be 

evaluated before the procedure. The average therapeutic 

range of INR for the cardiac patient is 2.0 - 3.0. If the INR is 

more than 3.5, then dose adjustments have to be planned. 

During that case, the procedure must be delayed till the 

patient’s INR is reduced to 3.5 or even less than that.17 

 

 

NOV E L AN TIC OA GU LAN T S  

 

To overcome the limitations of heparin and warfarin, new 

anticoagulant drugs were introduced in 2008.17,18 They 

specifically target the selective steps in the coagulation 

cascade. They include apixaban, rivaroxaban and edoxaban, 

which are direct factor Xa inhibitors and dabigatran, which is 

a direct thrombin inhibitor.19 These drugs are indicated in 

cases of deep vein thrombosis, stroke, for the prevention of 

thromboembolic events and in the management of acute 

coronary syndromes. Rivaroxaban and edoxaban are usually 
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taken once daily, whereas apixaban and dabigatran are taken 

twice daily. These drugs have a wide therapeutic range, no 

food interactions, compared to warfarin, lesser risk of 

intracranial bleeding, rapid onset of action, stability at a fixed 

dose and no need for regular monitoring. Only the renal 

function has to be tested before the initiation of the drugs. It 

is contraindicated in cases of renal impairment, history of 

gastric bleeding or ulcer, hepatic disorders and in pregnancy, 

breastfeeding individuals.20 

There is no specific evidence-based guideline for the 

management of dental patients under NOAC. A recent 

evidence-based review reports that there is a lack of good 

quality studies pertaining to dental procedures in patients 

under NOACs.21 Based on the currently available evidence, 

simple surgical interventions that have low bleeding risk can 

be done without interruption of DOACs in patients with 

normal renal function. The procedures should be done 12 or 

24 hours after the last intake. 

Interventions at peak plasma concentration should be 

avoided.22 In case of a high risk of bleeding, it is advisable to 

delay the morning dose on the day of dental treatment. 

NOACs can be continued again after 6 to 8 hours after the 

dental intervention.22,23 Due to the short time to peak plasma 

concentration of DOACs, resuming the drug at the same dose 

once haemostasis has been established provides rapid 

restoration of anticoagulation after the intervention.24 

The disadvantages of NOACs include the lack of an 

antidote to resolve major bleeding complications possibly 

associated with their ubiquitous use.25 The periprocedural 

management of patients on NOACs is a complex clinical 

problem and may pose a patient-specific concern. The cost of 

these drugs was comparatively higher than VKA. Since most 

of the NOAC agents are renally eliminated, the patients with a 

renal impairment will be benefited.26 

 

 

Dabi ga tr a n  

Approved by the EU in 2008 and FDA in 2010. It was the first 

NOAC of its class27 It is a direct thrombin inhibitor that 

prevents the conversion of fibrinogen to fibrin, which leads to 

the prevention of clot formation. It has poor absorption 

through the gastrointestinal tract. Therefore, it is given as the 

prodrug dabigatran, edoxaban. Its bioavailability is 3 - 7 %. It 

takes 1 - 3 hours to achieve the peak concentration. It's half-

life is 12 - 17 hours. 

The normal dosing regimen would be 110 - 150 mg twice 

daily. It is indicated in cases of stroke prevention in 

nonvalvular atrial fibrillation, venous thromboembolism 

treatment and in its prevention. It does not require routine 

monitoring.28 

 

 

Ri var ox ab an  

It is a Factor Xa inhibitor with 80 % of bioavailability.29 Its 

half-life is 7 - 13 hours. There is no documentation of drug-to-

drug interactions and with other medications. Most of the 

drugs around 1 / 3rd will be eliminated by the kidneys and 

the remaining part will be eliminated by the hepatobiliary 

route. Patients with hepatic or renal impairment should be 

assessed carefully. 

It takes 2 - 4 hours to reach the peak concentration. The 

dosing regimen would be 10 - 20 mg once daily, 15 mg once 

or twice daily.30 Its indications include stroke prevention in 

non - ventricular atrial fibrillation, venous thromboembolism 

management, recurrent VTE prevention, prophylaxis of VTE 

following hip or knee replacement.31 
 

 

Api xa b an  

It is a Factor Xa inhibitor with a half-life of 8 - 10 hours. It 

takes 1 - 3 hours to reach the peak concentration. It can be 

used in patients with renal insufficiency because it is 

primarily eliminated via the faecal route. The remaining small 

portions were metabolized via the cytochrome P450 3A4 - 

dependent pathway in the liver and the rest 25 % via urine. 

But there were no previous comparative studies to 

substantiate this evidence.32 Dosing regimen would be 2.5 – 5 

mg twice daily. Its renal clearance rate is 25 %. It is also 

indicated in cases of stroke prevention in non-ventricular 

atrial fibrillation, prophylaxis of venous thromboembolism 

following a hip or knee replacement.33,34 

 

 

Edo xa ba n  

It is a factor Xa inhibitor with a half-life of 8 - 10 hours.35 

More than one-third of drugs will be eliminated renally. The 

reduced dose can be recommended for patients with renal 

insufficiency in which creatinine clearance was 30 - 50 mL / 

min. Similar to other Factor Xa inhibitors, it does not require 

regular monitoring.36 It has 62 % of bioavailability. The 

dosing regimen would be 15 - 30 mg once daily. It has 35 % of 

renal clearance. Its indications include the prevention of risk 

of stroke and systemic embolism in patients with non-

ventricular atrial fibrillation and venous thromboembolism 

treatment.37 

Assessment of difference between postoperative bleeding 

complications of NOAC and vitamin k antagonists -  

All the studies relevant to bleeding risk in patients on 

NOAC and VKA were reviewed. A prospective cohort study 

conducted by Schifter et al.38 consisted of 107 patients in 

which 81 were under NOAC and 21 were under warfarin 

therapy. The study measured the post-operative bleeding by 

the weight difference in gauze before and after biting to 

estimate the blood loss. Results stated that dental extractions 

on patients continuing NOAC led to blood rates similar to 

patients on warfarin with an INR between 2.0 - 4.0. A study 

with a maximum sample size of 541 (72 - under NOAC, 100 

under VKA and 67 - not taking anticoagulants) stated that the 

risks of post-extraction bleeding were similar for NOAC and 

vitamin K antagonist groups.39 

A study reported that dental extractions can be 

performed safely on patients with NOAC with the help of 

haemostatic agents without any stoppage or alternation of 

oral anticoagulant therapy. It was a prospective observational 

study with a sample size of 51 patients but the measurement 

of postoperative bleeding was not mentioned.38,40 A study 

conducted by Yasaka. M et al.41 stated that the interruption of 

NOAC therapy was not necessary for tooth extractions if the 

procedure was performed at least six hours after the last 

dose. 

But, Yasaka et al. Rizzo. R et al.41,42 reported that bleeding 

events were not statistically significant for both NOAC and 
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vitamin K antagonist groups. He also added that they were 

not clinically relevant. Similarly, Bispo AF et al.43 reported 

that there was no significant difference between these two 

groups. In this study, bleeding time was measured between 

the end of sutures and the complete hemostasis.44 In a study, 

dabigatran and warfarin administration were interrupted 49 

hours and 114 hours preoperatively. Bleeding rates were 

similar between both groups. 

A study conducted by24 analyzed whether the medical 

practitioners regarding the recognition and correct approach 

towards novel anticoagulants. 12 % - 50 % of medical 

practitioners failed to identify the NOAC drugs, remaining 50 

% recognized the drugs but they failed to take the 

appropriate decision about continuing the drugs before an 

invasive procedure. Decisions on continuation or 

discontinuation of these drugs before the invasive dental 

procedure should be made in consultation with the 

cardiologist.45 It is reported that 1.05 % of complication was 

determined by thromboembolism and a rate of 0.53 % was 

related to major bleeding incident rates. This study had a 

sample size of 190 patients with venous thromboembolic 

disorders. However, there is a lack of clear indications about 

the alternation or continuation of the NOAC and VKA 

therapies during the dental procedures. Large clinical 

prospective cohort studies were recommended to overcome 

this fact.20 

 

Dental Procedures 
That are Unlikely to 

Cause Bleeding 

Low Bleeding Risk 
Dental Procedures 

High Bleeding Risk Dental 
Procedures 

Infiltration, 
intraligamentary or 

mental nerve block by 
Local anaesthesia 

Extractions of 3 or less 
than 3 teeth 

Complex extractions, adjacent 
extractions that will cause a large 

wound, or more than three 
extractions at once 

Local anaesthesia by 
inferior alveolar nerve 
block or other regional 

nerve block 

Incision and drainage of 
intraoral swelling 

Flap raising procedures include 
Elective surgical procedures 

Periodontal surgery 
Pre-prosthetic surgery 
Peri radicular surgery 

Crown lengthening 
Dental implant surgery 

Basic periodontal 
examination 

Detailed six-point full 
periodontal examination 

Gingival recontouring 

Supragingival removal of 
plaque, stains and 

calculus 

Root surface 
instrumentation (RSI) 

Biopsies 

Direct or indirect 
restorations with 

supragingival margins 

Direct or indirect 
restorations with 

subgingival margins 
 

Orthograde endodontics   
Prosthetic procedures 

like impressions 
  

Fitting and adjustment of 
orthodontic appliances 

  

Table 1. Comprehensive Classification of Dental Interventions Based 
on the Associated Bleeding Given by SDCEP (Scottish Dental 

Effectiveness Programme) 

 

 

In ter r up ti on  of  An ti coa gula n ts  Pr i or  to  De n tal  

Pr ocedur e s  

The level of bleeding was dependent on the type of dental 

procedure. Table 1 represents the procedures associated 

with high, low and unlikely to cause bleeding risk. If the 

procedure comes under unlikely to cause bleeding, as 

mentioned earlier there is no need for the discontinuation of 

NOAC prior to dental procedures. One should also remember 

that discontinuation of NOAC depends on the individual 

anticoagulant drug. For example, dabigatran discontinuation 

time was specific to the patient’s creatinine clearance. 

Patients with creatinine clearance of 50 mL / min or more 

than that should stop the medication 24 - 48 hours prior to 

dental procedures.46 On the other hand, creatinine clearance 

less than 50 mL / min must discontinue the drug 3 - 5 drugs 

preoperatively.47 Discontinuation of rivaroxaban was unclear 

in the literature. In a comparison of apixaban with warfarin, 

there was no significant difference in bleeding risks between 

them.48 Other studies stated that apixaban should be stopped 

48 hours before the high bleeding risk procedures and 24 

hours before the low-risk bleeding procedures.49 After the 

haemostasis postoperatively, NOAC administration must be 

continued. In case of extensive bleeding, local haemostatic 

agents should be used.50 

Recommendations for patients under anticoagulants for 

dental treatment would be scheduling the procedure in the 

morning, estimation of international normalized ratio before 

the procedure, conservative surgical approach by performing 

single or less than three teeth extraction, in case of bleeding 

use of local haemostatic agents were recommended. 

Management of the patients can vary according to patient 

medication history and underlying systemic condition.51 For 

example, renal or hepatic impairment, thrombocytopenia, 

concomitant anticoagulants, antiplatelets, or non-steroidal 

anti-inflammatory drugs can influence the risk of bleeding. 

 

 
 

 

CONC LU S ION S  
 

 

 

Based on the evidence, it is clear that there is no significant 

difference between NOAC and VKA in causing post-operative 

bleeding risk following an invasive dental treatment. In case 

of bleeding after the invasive dental procedure, it can be 

controlled by local haemostatic agents. It is always the risk 

versus benefit for the discontinuation of anticoagulants. 
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