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Introduction
The increa se in life expectancy, and the prevalence of chronic 

diseases, including heart disorders and cerebrovascular events, has 
resulted in a growing number of patients on anticoagulant therapy 
coming for dental surgeries. Anti coagulant therapy is typically the 
goal for treatment and prevention of thromboembolic diseases [1]. 
Interest in the development of new anticoagulation medications 
is growing because of the limitations of parentally administered 
hepa rin, the various drug interactions and moni toring concerns 
associated with vita min K antagonists such as warfarin [2]. During 
the last few years, a series of novel targeted anticoagulants have 
been developed and approved for treatment of various conditions. 
These include oral direct factor Xa inhibitors (Rivaroxaban, 
Apixaban and Edoxaban) and direct thrombin inhibitor 
(Dabigatran). 

Abstract
Novel oral anticoagulants (NOACs), direct thrombin inhibitor 
(dabigatran) and factor Xa inhibitors (rivaroxaban, apixaban and 
edoxaban) are available in market as an alternative to warfarin. 
They are widely being prescribed by medical practitioners as these 
drugs overcome some of the major drawbacks with the existing 
medications. Absence of any specific management guidelines and 
lack of antidote are major concern for dental treatment of patients 
on NOACs. This review details the pharmacological profile of 
vitamin K anticoagulants and emerging NOACs. In order to assist 
dental professionals in decision making, case studies showing 
management of patients on NOACs undergoing dental treatment 
are also summarized. Since available data are not sufficient to 
establish an evidence-based dental management, the dentist must 
use caution and attention when treating patients taking dabigatran, 
rivaroxaban, apixaban and edoxaban.
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Before proceeding for surgery, dentists have to assess the 
thromboembolic risk related to the disease, and bleeding risks 
related to surgery. The treatments for when there is a risk of bleeding 
include the use of injectable anesthetics, tooth extractions, placing 
osseointegrated implants, periodontal surgery and periodontal 
curettage, minor oral surgery and root canal therapy. The knowledge 
of the correct protocol outpatient management is a prerequisite 
for starting treatment. To date, however, the management of 
these patients for minor oral surgery (such as for osseointegrated 
implants) is still a complex issue. A strong debate exists between 
the risk of uncontrolled bleeding in case of continuation of therapy 
or the possibility of thromboembolic complications in the case of 
discontinuation of the medication [3].

This article reviews novel oral anticoagulants and the implications 
referred to the dental care of patients administered these drugs.

History of Anticoagulants
Historically, the first line of defense against blood clots, including 

pulmonary embolism, deep vein thrombosis, peripheral artery 
embolism, stroke due to atrial fibrillation, myocardial infarction, is 
an anticoagulant being used for many years. Traditional therapies 
including heparin and vitamin K antagonists (VKA) ruled the market 
though both therapies had significant drawbacks. More recently, oral 
anticoagulants with specific targets are being approved by regulatory 
agencies and prescribed by medical practitioners. These include direct 
thrombin inhibitors (Dabigatran) and direct factor Xa inhibitors 
(Rivaroxaban and Apixaban) [4]. 

Coagulation cascade

The coagulation cascade is a biochemical interaction of 13 
coagulation factors that take place on different cell surfaces in 3 
phases: initiation, amplification and propagation, as shown in Figure 
1 [5]. The process is initiated by the contact of tissue factor (TF), 
present in membrane of cells around blood vessels like smooth muscle 
cells and fibroblasts, with bloodstream. TF quickly activates Factor 
VII (FVII) forming FVIIa/TF complex responsible for activating 
FIX and FX. FXa along with FVa forms a prothrombinase complex 
on surface of cells expressing TF. This complex transforms small 
amounts of prothrombin to thrombin to induce platelet activation. 
The amplification phase occurs on negatively charged platelets where 
thrombin formed earlier activates FV, FVIII and FXI. The activation 
of platelets lead to change in membrane permeability allowing entry of 
calcium ions and release of chemotactic substances to attract clotting 
factors to the surface to begin the propagation phase. Propagation 
phase is characterized by migration of large number of platelets to 
the site of injury and the production of tenase and prothrombinase 
complex on the surface of activated platelets. As a result, prothrombin 
is converted into thrombin, resulting in the cleavage of fibrinogen to 
fibrin monomer. This then polymerizes to consolidate the platelet 
plug [5,6].

Anticoagulants

In a healthy individual, a fine balance is maintained between 
procoagulant and anticoagulant factors, so that coagulation only 
begins in order to heal injuries. While normal blood clots are a natural 



• Page 2 of 6 •

doi: 10.4172/2470-0886.1000123

Volume 2 • Issue 3 • 1000123

Citation: Reebye UN, Shroff D, Fortier K, Kirk Jr WS (2016) Novel Oral Anticoagulants: Comparative Pharmacology and Dental Implications. Dent Health 
Curr Res 2:3.

yields a 10-40% decrease in the biologic activity of the clotting factors. 
As a result, the coagulation system becomes functionally deficient 
[8]. Both medications show good oral absorption, a high tendency to 
union to plasmatic proteins, hepatic and renal meta bolism and a half-
life between 10 and 24 hours [6].

Novel oral anticoagulants

The new oral anticoagulants (NOACs) represent novel direct-
acting medications that are selective for one specific coagulation 
factor, either thrombin or activated factor Xa. Several NOACs, such 
as dabigatran, rivaroxaban, apixaban, and edoxaban, have been used 
in many countries. The main characteristics of VKAs and NOACs are 
listed in Table 1.

Dabigatran: Dabigatran was the first approved NOAC; approved 
in 2008 by the EU and by the FDA in 2010. It is a direct thrombin 
(FIIa) inhibitor that prevents the conversion of fibrinogen to fibrin 
and thereby prevents clot formation. Dabigatran is indicated to 
reduce the risk of stroke and systemic embolism in patients with non 
valvular atrial fibrillation (NVAF) [9]. Dabigatran is poorly absorbed 
by the gastro-intestinal tract, and it is therefore given as the prodrug 

part of healing, abnormal arterial and venous blood clots (thrombosis) 
are a significant cause of death and disability. Prophylaxis using 
anticoagulants is management of thrombosis in the high risk patients. 

VIT K anticoagulants

The VKAs in clinical use are structurally derived from 
4-hydroxycoumarin. They non-competitively inhibit the vitamin 
K epoxide reductase complex subunit 1 essential in the recycling 
of vitamin K in the liver. As vitamin K serves as a co-factor in the 
activation of clotting factors II, VII, IX and X, the inhibition of its 
recycling results in strong anticoagulation activity. Vitamin K also 
serves as a co-factor for the anticoagulant proteins C, S and Z, which 
also affects the regulation of the procoagulant–anticoagulant system 
[7]. Two drugs are currently available on the market as Coumadin 
(warfarin sodium, Bristol-Myers Squibb Srl, Rome, Italy) and 
Sintrom (acenocumarolo, Novartis Farma, Origgio and Varese, Italy). 
Warfarin has 2 functions: anticoagulant activity and antithrombotic 
effect. Therapeutic doses of warfarin reduce the production of 
functional vitamin K dependent clotting factors by ~30-50%. A 
concomitant reduction in carboxylation of secreted clotting factors 

Figure 1: Coagulation cascade.
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transformation of prothrombin into throm¬bin, and thus ultimately 
inhibiting blood clot formation. It is indicated to reduce the risk of 
stroke and systemic embolism in patients with non valvular atrial 
fibrillation who present one or more risk factors (congestive heart 
failure, hy¬pertension, age ≥ 75 years, diabetes mellitus, previous 
stroke or transient ischemic attack episodes), treatment and reduction 
of recurrence risk of deep vein thrombosis and pulmonary embolism. 
It is indicated in the prophylaxis of venous throm¬boembolism in 
adults subjected to elective hip or knee replacement surgery [1,14]. The 
trade name of rivaroxaban is Xarelto (Bayer HealthCare, Leverkusen, 
Germany). It is a non-basic compound that is rapidly absorbable 
and has a high bioavailability (60%–80%) after oral administration. 
Pharmacokinetics of rivaroxaban is dose dependent, with maximum 
concentration occurring 2.5-4 hours after oral administration. 
Rivaroxaban is metabolized via cytochrome p450 enzymes and 
approximately one-third of the absorbed dose is excreted unchanged 
in the urine, with the remaining two-thirds excreted as inactive 
metabolites in both the urine and feces. The terminal elimination 
half-life of rivaroxaban is 5-9 hours in healthy subjects aged 20 to 45 
years and 11-13 hours in the elderly [7,14,15]. Inhibitors and inducers 
of these cytochrome p450 enzymes or transporters (e.g., P-gp) may 
result in changes in rivaroxaban levels. Compared to healthy subjects 
with normal creatinine clearance and liver function, rivaroxaban 
levels increase in subjects with renal impairment and moderate 
hepatic impairment (Child-Pugh B) [14]. Rivaroxaban prolongs the 
PT/INR and the aPTT, and therefore these tests are not good measures 
of the level of anticoagulation. Instead, antifactor Xa levels can be 
used to measure the anticoagulant effect, without having to routinely 
monitor level of anticoagulation [16]. Like other direct action oral 
anticoagulants, rivaroxaban has no specific approved antidote. 
Recently, FDA granted orphan drug designation to andexanet alfa for 
reversing the anticoagulant effect of direct or indirect FXa inhibitors 
in patients experiencing a serious, uncontrolled bleeding event or 
who require urgent or emergency surgery [17,18].

Apixaban: Apixaban, a NOAC sold under the trade name Eliquis, 
is an anticoagulant which was approved by the FDA in 2012 for the 
treatment of pulmonary embolism and secondary prophylaxis of 
deep vein thrombosis. It is also used as a safe and attractive alternative 
to warfarin to prevent strokes in patients with atrial fibrillation. 
Apixaban, similar to rivaroxaban, works by selectively inhibiting 

dabigatran etexilate which is transformed to dabigatran (active) 
through hydrolysis by plasmatic and hepatic esterases. It binds to the 
active site of thrombin univalently, thereby inactivating both bound 
fibrin and unbound (i.e. free) thrombin, thus inactivating thrombus 
expansion. By inhibiting thrombin, dabigatran prevents a cascade 
of events: conversion of fibrinogen into fibrin, positive feedback 
amplification of coagulation activation, cross-linking of fibrin 
monomers, platelet activation and inhibition of fibrinolysis [7]. The 
trade name of dabigatran etexilate is Pradaxa (Boehringer Ingelheim, 
Ingelheim, Germany). Dabigatran etexilate is usually administered 
twice daily with a bioavailability following an oral administration of 
3-7%, and it has a fairly rapid onset of action, with maximum plasma 
concentration occurring 2-4 hours after intake and its terminal half-
life is 12-17 hours [9]. 20% of the absorbed drug undergoes hepatic 
metabolism, but the pharmacokinetic profile of dabigatran was not 
altered in patients with moderate hepatic impairment. 80% of the 
drug is excreted unchanged via the renal system, and the dosage must 
be reduced for patients with renal insufficiency (creatinine clearance 
[CrCl] <50 mL/min) [2]. Dabigatran shows a very low potential 
for drug–drug interactions and the absorption is not affected by 
food. A few drug-drug interac¬tions that have been demonstrated 
with dabigatran include quinidine, ketoconazole, amiodarone, and 
verapamil which can increase the dabigatran plasma concentrations. 
Co-administration of other anticoagulants or non-steroidal anti-
inflammatory drugs will also increase dabigatran level. Rifampicin 
and some proton pump inhibitors such as omeprazole will decrease 
dabigatran levels [10]. Adverse events associated with the use of 
dabigatran include dyspepsia, dizziness, dyspnea, peripheral edema, 
back pain, arthralgia, diarrhea and nasopharyngitis. Conventional tests 
such as prothrombin time (PT) or activated partial thromboplastin 
time (aPTT) are not ideal for assaying the effects of dabigatran, 
whereas diluted thrombin time (dTT), ecarin clotting time (ECT), 
and aPTT measured by Hemoclot thrombin inhibitor assay (Hyphen 
BioMed, Neuville-sur-Oise, France) are sensitive tests for assessing 
its activity [11]. Significant regulatory bodies, FDA and EU recently 
granted approval of Praxbind (idarucizumab) as a reversal agent for 
patients treated with Pradaxa in case of emergency surgery/urgent 
procedures or in life-threatening or uncontrolled bleeding [12,13].

Rivaroxaban: Rivaroxaban is an oxazolidinone derivative that 
exerts a direct inhibitory effect upon factor Xa, thereby blocking the 

NOACs Target Brand Name Bioavailability Metabolism Elimination Half life
Dabigatran Direct thrombin inhibitor Pradaxa 3-7% Plasmatic and hepatic esterases Renal (80%) 12-17 hrs

Rivaroxaban FXa inhibitor Xarelto 60-80% CYP Enzymes Urine (66%)
Feces (28%) 5-9 hrs

Apixaban FXa inhibitor Eliquis 50% CYP Enzymes Urine (27%)
Feces (Biliary/ intestinal) 12 hrs

Edoxaban FXa inhibitor Savaysa 60% CYP Enzymes Renal (50%) 
Biliary/intestinal excretion 8-10 hrs

Table 1: Pharmacokinetics of NOACs.

Creatinine clearance (ml/min)
Time of discontinuation after last dose of dabigatran before surgery

Standard bleeding risk High bleeding risk*

>80 24 hrs 2-4 days
>50 to ≤ 80 24 hrs 2-4 days
>30 to ≤ 50 At least 2 days 4 days
≤ 30# 2-5 days >5 days
*Determining factors for high bleeding risk: Type of surgery requiring complete hemostasis (cardiac, neuro, abdominal, spinal anesthesia), advancing age, co-
morbidities (e.g. major cardiac, respiratory or liver disease) and concomitant use of antiplatelet therapy 
#Dabigatran is contraindicated in such patients

Table 2: Management protocol in patients taking dabigatran.



• Page 4 of 6 •

doi: 10.4172/2470-0886.1000123

Volume 2 • Issue 3 • 1000123

Citation: Reebye UN, Shroff D, Fortier K, Kirk Jr WS (2016) Novel Oral Anticoagulants: Comparative Pharmacology and Dental Implications. Dent Health 
Curr Res 2:3.

both free, and clot-bound FXa in a reversible manner, and by 
inhibiting prothrombinase activity. Apixaban has a bioavailability of 
50% for doses up to 10mg. On administration, it is rapidly absorbed 
in stomach, distal small intestine and ascending colon reaching its 
peak plasma concentration between 3-4 hours. It is unaffected by the 
presence of food and is metabolized by cytochrome p450 enzymes, 
and is a substrate of efflux transporters. Like all other NOACs, it has 
a short half-life of 12 hours, if administered orally, and 5 hours, if 
administered by IV however, unlike other NOACs, it has the smallest 
renal clearance (27%). Combined administration with potent 
P-glycoprotein and CYP3A4 inhibitors is contradicted [1,15,19]. As a 
result of FXa inhibition, apixaban prolongs clotting tests such as PT, 
INR, and aPTT. No routine coagulation test seems to be suitable to 
measure apixaban levels. Antidote to reverse the effect of Apixaban, 
Andexanet alfa, is under trials [17,18].

Edoxaban: Edoxaban (LixianaTM, SavaysaTM), an oral 
direct inhibitor of factor Xa, was recently approved in the United 
States for prevention of stroke and systemic embolism in patients 
with non-valvular atrial fibrillation and for treatment of venous 
thromboembolism (VTE), though it is approved for prevention 
of VTE following total knee and hip arthroplasty earlier in Japan. 
Edoxaban has an oral bioavailability of approximately 60 % exhibiting 
a linear pharmacokinetics with a terminal half-life of 8-10 h. Peak 
plasma concentration is achieved 1-2 h after ingestion [20]. Renal 
clearance accounts for approximately 50% of the total clearance 
of edoxaban, so its dose must be adjusted in case of renal failure. 
Metabolism of edoxaban also depends on the CYP34A system and 
it is also a substrate for the efflux transporter P-glycoprotein (P-gp) 
and thus drug levels can be affected by concomitant medication 
use affecting this system (eg, ketoconazole, clarithromycin) [15,21]. 
The use of edoxaban in patients with moderate or severe hepatic 
impairment (Child-Pugh B and C) is not recommended although no 
dose reduction is required in patients with mild hepatic impairment 
(Child-Pugh A). As a result of FXa inhibition, edoxaban prolongs 
clotting time tests such as PT and aPTT and thus are not useful in 
monitoring the anticoagulant effect of edoxaban [21].

Pros and Cons of NOACS

While VKAs (particularly, warfarin) were a major development 
in anticoagulation, trends appear to be changing fast in past few years. 
NOACs have been positioned as next generation, equally effective, 
easier to use, safer anticoagulant treatment options for patients with 
thromboembolic condition and atrial fibrillation. The main difference 
between the two groups of drugs is their mechanism of action. In 
effect, while the classical drugs block d-carboxylation of the vitamin 
K-dependent coagulation factors (II, VII, IX, X), the new anticoagu-
lants inhibit the coagulation factors directly, thereby en suring a safer 
and more predictable response. NOACs have a more rapid onset of 
action than VKAs (~1.5-3 hrs) after oral administration; along with 
rapid offset of action which is important if patients require surgery. 
Rapid onset and offset properties of NOACs reduce the need for 
“bridg ing” patients at high risk of thrombosis with a parenteral 
anticoagulant (heparin) which is required in case of VKAs due to their 
slow action. VKAs also present numerous food and drug interactions, 
making it necessary to adopt measures of caution referred to diet 
and especially to changes in con comitant medication. VKAs have 
a narrow therapeutic margin which implies an unpredictable 
anticoagulant effect, with the need for regular coagulation controls 
and dose adjustments in order to keep the international normalized 
ratio (INR) within normal limits. Advantages of NOACs include 

minimal drug–drug and food interactions and predictable relevant 
PK and PD parameters, no routine monitoring required, regardless 
of body weight, age, sex, race, and demographic variations along 
with wide therapeutic windows, thereby administering fixed dose to 
patients.

Despite the abovementioned advantages, the clinical ex-
perience gained with the new oral anticoagulants is still limited, and 
there are also potential inconveniences such as the lack of a direct 
antidote or of studies conducted in specific patient populations, 
e.g., obese individuals, pregnant women, pediatric or low-weight 
patients, etc. Additionally, NOACs have not yet been applied in 
patients with mechanical mitral valve issues (with increased rates 
of thromboembolic and bleeding complications), patients with 
malignant disease, and those with antiphospholipid syndrome, which 
is associ ated with a greater risk of thrombophilic states. NOACs must 
be administered cautiously in patients or elderly with hepatic or renal 
insufficiency with continuous monitoring. Additional disadvantages 
of NOACs, when compared to VKAs, are its cost and the importance 
of patient compliance. Moreover, short half-lives of NOACs can be 
considered both an advantage and a disadvantage under various 
circumstances. For example, the advantage of the short half-life of 
an NOAC may be relevant for emergency surgery and in cases of 
bleeding due to accumulation of the drug in the blood, whereas the 
short half-life is a disad vantage if the patient is non-compliant, which 
could put the patient at risk for thrombosis [1,7,15].

Clinical Comparison of vka and NOACS
In medical field

A recent observational nationwide cohort study evaluating 
the effectiveness and safety of the NOACs compared to warfarin 
in anticoagulant naïve patients with non valvular atrial fibrillation 
[NVAF] was conducted by Larsen et al. Among the study population 
of 61678 patients, 57% received warfarin, 21% dabigatran 150 mg, 
12% rivaroxaban 20 mg and 12% apixaban 5 mg. No significant 
difference was found between NOACs and warfarin for ischemic 
stroke, while the risks of death or any bleeding were significantly 
lower for apixaban and dabigatran compared with warfarin [22]. In 
a meta-analysis of 10 RCTs in patients with AF, bleeding risk with 
NOACs versus VKA/aspirin was not statistically different (OR 0.89, 
95% CI 0.74-1.06), though there was considerable heterogeneity 
among these studies [23]. Meta-analysis of 3 RCTs conducted in 2013 
also revealed similar findings stating that the NOACs seem no more 
effective than warfarin for prevention of non-hemorrhagic stroke 
and systemic embolic events in the overall NVAF population, but are 
generally associated with a lower risk of intracranial bleeding than 
warfarin [24].

Hulle et al. conducted a meta-analysis to determine the efficacy 
and safety of NOACs as compared with those of VKAs in patients 
with acute VTE. On analyzing 5 studies, they found that NOACs 
have comparable efficacy to that of VKAs and are associated with a 
significantly lower risk of bleeding complications. RRs for recurrent 
VTE, fatal PE and overall mortality for NOACs vs. VKAs were 0.88, 
1.02 and 0.97 respectively [25]. Similar findings were reported by 
Cohen et al in a review comparing the results of Phase III trials of 
NOACs in VTE [26].

Harel et al reported the efficacy and safety of the NOACs versus 
VKA for AF and VTE in patients with CKD. Among 8 RCTs selected, 
no significant difference in the primary efficacy outcomes of stroke 



• Page 5 of 6 •

doi: 10.4172/2470-0886.1000123

Volume 2 • Issue 3 • 1000123

Citation: Reebye UN, Shroff D, Fortier K, Kirk Jr WS (2016) Novel Oral Anticoagulants: Comparative Pharmacology and Dental Implications. Dent Health 
Curr Res 2:3.

and systemic thromboembolism and recurrent thromboembolism 
or thromboembolism-related death with NOACs versus VKAs was 
observed. The risk of major bleeding (primary safety outcome) was 
also similar between the groups [27].

In dental field

As discussed above, there were several studies that showed that 
NOACs were as effective as the oral VKA in preventing thrombotic 
events with fewer major or fatal bleeding complications, though 
evidences for management of patients taking NOACs in oral surgery 
are not clear. In a secondary analysis of the RE-LY study (dabigatran 
in atrial fibrillation), 10% of the patients who needed an invasive 
procedure needed dental intervention; there were no significant 
differences in the bleeding rates between the Dabigatran and the 
warfarin group, however, the intervention was performed after 
cessation of Dabigatran for at least 24 h [28].

Management of oral health of patients on NOACS

With ever increasing popularity of NOACs due to the benefits 
including predictable pharmacokinetics, rapid onset, minimal food 
and drug interactions, easy administration, no regular monitoring 
required, and short half-life, it is not surprising that the number of 
such patients being addressed by dental practitioners is increasing at a 
fast rate. Sparsity of defined management guidelines for such patients 
and paucity of clinical data in this field, force the dental professionals 
to rely on pharmacological data for these drugs. 

There are minimal reports in the literature of clinical exposure to 
these medications in dentistry. 

Breik et al. presented a case series of five patients taking 
dabigatran and speculated that continuation of dabigatran is safe 
for scaling, restorative treatment, endodontics, and single tooth 
extractions, provided additional local haemostatic measures are used. 
For multiple dental extractions, there should be dialogue with the 
patient’s physician in regards to dabigatran cessation evaluating the 
risk of embolism and need of hemostasis. Authors further suggested 
that drug must be resumed 24-48h  postoperatively though drug 
manufacturer recommend resuming drug as soon as hemostasis is 
achieved [29].

Romond et al. presented a case report of a patient with normal 
renal function taking dabigatran for atrial fibrillation who underwent 
eight extractions, alveoplasty, and tuberosity reduction. Dabigatran 
was withheld the night before surgery and resumed the day after. 
Resorbable gelatine sponges and sutures were placed, following 
curettage of the tooth sockets. No postoperative bleeding was 
observed, although an immediate denture may have assisted in 
maintaining postoperative hemostasis [30].

Gomez-Moreno et al. evaluated the incidence of bleeding 
complications after dental implant placement in 71 patients in 
treatment by dabigatran. They found no statistically significant 
difference in the number of bleeding complications between 
dabigatran patients and systemically healthy control subjects. Dental 
implant surgery in patients taking dabigatran can be performed 
safely 12 h after the last dose of dabigatran, applying local hemostatic 
measures and resuming the prescribed medication regime 8 h after 
surgery [31].

Communication with the primary care physician is fundamental 
to the dental treatment planning of patients on NOACs. A detailed 
history of underlying diseases, medical background, medication 

list and allergies should be obtained prior to initiating any dental 
treatment [32]. Bleeding risk associated with the treatment, renal 
function and local hemostatic measures available are a few essentials 
to be considered [33]. Simple extractions of <3 teeth and sur gery 
lasting less than 45 minutes can be included in minor bleeding risk 
interventions. Suspension of the NOACs does not seem necessary 
in these cases. Hemostasis is to be facilitated, with local measures 
designed to help healing and minimize the risk of post-extraction 
bleeding. Major bleeding risks include multiple extractions (>3 
teeth), sur geries lasting more than 45 minutes, and head and neck 
can cer surgery. Therefore, depending on the type of operation, the 
existence of renal failure, and the risk of hemostatic alterations, the 
medication should be suspended for a number of days before the 
operation is carried out [1]. Van Ryn summarizes the management 
protocol (Table 2) in patients taking dabigatran and undergoing 
elective surgery or invasive procedures taking creatinine clearance 
and bleeding risk into consideration. Administration of NOACs 
should not be restarted after oral/maxillofacial surgical procedures 
until the risk of post-operative bleeding is minimal (i.e. after a stable 
fibrin clot is formed), usually within 24-48 hours following surgery, 
because onset of the anticoagulant effect of these drugs is rapid [34].

Conclusion
Market size of NOACs is ever increasing with their ease of use 

and more favorable pharmacodynamics profile. Research pertaining 
to dental treatment in patients on NOACs is very limited making it 
imperative for dental professionals to have a complete knowledge 
about these drugs, their indications and mechanism of action 
which can aid in decision making. Lack of specific antidote (except 
dabigatran) in event of postoperative bleeding along with dearth of 
clinical studies makes it difficult to outline a standardized protocol 
for patient management. To conclude, risk assessment of bleeding 
and thromboembolic complications should be done with patient’s 
physician as patient’s health and safety remains the priority concern 
during treatment.

References

1. Mingarro-de-León A, Chaveli-López B (2013) Alternative to oral dicoumarin 
anticoagulants: Considerations in dental care. J Clin Exp Dent 5: e273-278.

2. Davis, Robertson C, Shivakumar S, Lee M (2013) Implications of Dabigatran, 
a direct thrombin inhibitor, for oral surgery practice. J Can Dent Assoc 79: 
d74.

3. Miranda M, Bollero P, D’Ovidio N, Marsango V, Barlattani A Jr (2014) Implant 
surgery and oral anticoagulant therapy: case report. Oral Implantol (Rome) 
7: 51-56.

4. Gómez-Outes A, Suárez-Gea ML, Calvo-Rojas G, Lecumberri R, Rocha E, 
et al. (2012) Discovery of anticoagulant drugs: a historical perspective. Curr 
Drug Discov Technol 9: 83-104.

5. Ferreira CN, Sousa MO, Dusse LM, Carvalho MG (2010) A cell-based model 
of coagulation and its implications. Rev Bras Hematol Hemoter 32: 416-421. 

6. Martínez-López F, Oñate-Sánchez R, Arrieta-Blanco JJ, Oñate-Cabrerizo 
D, Cabrerizo-Merino MD (2013) Clinical diseases with thrombotic risk and 
their pharmacologycal treatment: how they change the therapeutic attitude in 
dental treatments. Med Oral Patol Oral Cir Bucal 18: e888-895. 

7. Scaglione F (2013) New oral anticoagulants: comparative pharmacology with 
vitamin K antagonists. Clin Pharmacokinet 52: 69-82.

8. Pototski M, Amenábar JM (2007) Dental management of patients receiving 
anticoagulation or antiplatelet treatment. J Oral Sci 49: 253-258.

9. Boehringer-Ingelheim (2010) PRAXBIND.

10. Fakhri HR, Janket SJ, Jackson EA, Baird AE, Dinnocenzo R, et al. (2013) 
Tutorial in oral antithrombotic therapy: biology and dental implications. Med 
Oral Patol Oral Cir Bucal 18: e461-472.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3892260/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3892260/
http://www.exodontia.info/files/J_Can_Dent_Assoc_2013._Implications_of_Dabigatran_a_Direct_Thrombin_Inhibitor_for_Oral_Surgery_Practice.pdf
http://www.exodontia.info/files/J_Can_Dent_Assoc_2013._Implications_of_Dabigatran_a_Direct_Thrombin_Inhibitor_for_Oral_Surgery_Practice.pdf
http://www.exodontia.info/files/J_Can_Dent_Assoc_2013._Implications_of_Dabigatran_a_Direct_Thrombin_Inhibitor_for_Oral_Surgery_Practice.pdf
http://web.a.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=19745648&AN=102263984&h=SMwSIGINgFxrc%2biI4dvm2y3AJD63ppJ5IMN7og374eFlR%2b9IHiQY1KoVU0LMVw80OJFqGXfxGJ6hkJHOVoNlBg%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d19745648%26AN%3d102263984
http://web.a.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=19745648&AN=102263984&h=SMwSIGINgFxrc%2biI4dvm2y3AJD63ppJ5IMN7og374eFlR%2b9IHiQY1KoVU0LMVw80OJFqGXfxGJ6hkJHOVoNlBg%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d19745648%26AN%3d102263984
http://web.a.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=19745648&AN=102263984&h=SMwSIGINgFxrc%2biI4dvm2y3AJD63ppJ5IMN7og374eFlR%2b9IHiQY1KoVU0LMVw80OJFqGXfxGJ6hkJHOVoNlBg%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d19745648%26AN%3d102263984
http://www.ingentaconnect.com/content/ben/cddt/2012/00000009/00000002/art00002?crawler=true
http://www.ingentaconnect.com/content/ben/cddt/2012/00000009/00000002/art00002?crawler=true
http://www.ingentaconnect.com/content/ben/cddt/2012/00000009/00000002/art00002?crawler=true
http://www.scielo.br/scielo.php?pid=S1516-84842010000500016&script=sci_arttext&tlng=en
http://www.scielo.br/scielo.php?pid=S1516-84842010000500016&script=sci_arttext&tlng=en
https://www.researchgate.net/publication/257754638_Clinical_diseases_with_thrombotic_risk_and_their_pharmacologycal_treatment_How_they_change_the_therapeutic_attitude_in_dental_treatments
https://www.researchgate.net/publication/257754638_Clinical_diseases_with_thrombotic_risk_and_their_pharmacologycal_treatment_How_they_change_the_therapeutic_attitude_in_dental_treatments
https://www.researchgate.net/publication/257754638_Clinical_diseases_with_thrombotic_risk_and_their_pharmacologycal_treatment_How_they_change_the_therapeutic_attitude_in_dental_treatments
https://www.researchgate.net/publication/257754638_Clinical_diseases_with_thrombotic_risk_and_their_pharmacologycal_treatment_How_they_change_the_therapeutic_attitude_in_dental_treatments
http://link.springer.com/article/10.1007%2Fs40262-012-0030-9
http://link.springer.com/article/10.1007%2Fs40262-012-0030-9
https://www.jstage.jst.go.jp/article/josnusd/49/4/49_4_253/_article
https://www.jstage.jst.go.jp/article/josnusd/49/4/49_4_253/_article
http://docs.boehringer-ingelheim.com/Prescribing Information/PIs/Pradaxa/Pradaxa.pdf
https://experts.umich.edu/en/publications/tutorial-in-oral-antithrombotic-therapy-biology-and-dental-implic
https://experts.umich.edu/en/publications/tutorial-in-oral-antithrombotic-therapy-biology-and-dental-implic
https://experts.umich.edu/en/publications/tutorial-in-oral-antithrombotic-therapy-biology-and-dental-implic


• Page 6 of 6 •

doi: 10.4172/2470-0886.1000123

Volume 2 • Issue 3 • 1000123

Citation: Reebye UN, Shroff D, Fortier K, Kirk Jr WS (2016) Novel Oral Anticoagulants: Comparative Pharmacology and Dental Implications. Dent Health 
Curr Res 2:3.

11. Sivolella S, De Biagi M, Brunello G, Berengo M, Pengo V (2015) Managing 
dentoalveolar surgical procedures in patients taking new oral anticoagulants. 
Odontol 103: 258-263. 

12. Boehringer-Ingelheim (2015) PRAXBIND.

13. Bayer Healthcare (2011) XARELTO. 

14. Mekaj YH, Mekaj AY, Duci SB, Miftari EI (2015) New oral anticoagulants: their 
advantages and disadvantages compared with vitamin K antagonists in the 
prevention and treatment of patients with thromboembolic events. Ther Clin 
Risk Manag 11: 967-977.

15. Mueck W, Schwers S, Stampfuss J (2013) Rivaroxaban and other novel 
oral anticoagulants: pharmacokinetics in healthy subjects, specific patient 
populations and relevance of coagulation monitoring. Thromb J 11: 10. 

16. Portola Pharmaceuticals (2016) ANDEXANET ALFA.

17. Greinacher A, Thiele T, Selleng K (2015) Reversal of anticoagulants: an 
overview of current developments. Thromb Haemost 113: 931-942.

18. Bristol-Myers Squibb (2012) ELIQUIS. 

19. Cuker A, Husseinzadeh H (2015) Laboratory measurement of the 
anticoagulant activity of edoxaban: a systematic review. J Thromb 
Thrombolysis 39: 288-294.

20. Daiichi Sankyo (2015) SAVAYSA.  

21. Larsen TB, Skjøth F, Nielsen PB, Kjældgaard JN, Lip GY (2016) Comparative 
effectiveness and safety of non-vitamin K antagonist oral anticoagulants and 
warfarin in patients with atrial fibrillation: propensity weighted nationwide 
cohort study. BMJ 353: i3189. 

22. Sardar P, Chatterjee S, Lavie CJ, Giri JS, Ghosh J, et al. (2015) Risk of major 
bleeding in different indications for new oral anticoagulants: insights from a 
meta-analysis of approved dosages from 50 randomized trials. Int J Cardiol 
179:279-287. 

23. Gómez-Outes A, Terleira-Fernández AI, Calvo-Rojas G, Suárez-Gea ML, 
Vargas-Castrillón E (2013) Dabigatran, Rivaroxaban, or Apixaban versus 
Warfarin in Patients with Nonvalvular Atrial Fibrillation: A Systematic Review 
and Meta-Analysis of Subgroups. Thrombosis 2013: 640723.

24. van der Hulle T, Kooiman J, den Exter PL, Dekkers OM, Klok FA, et al. 
(2014) Effectiveness and safety of novel oral anticoagulants as compared 
with vitamin K antagonists in the treatment of acute symptomatic venous 
thromboembolism: a systematic review and meta-analysis. J Thromb 
Haemost 12: 320-328. 

25. Cohen AT, Imfeld S, Rider T (2014) Phase III Trials of New Oral Anticoagulants 
in the Acute Treatment and Secondary Prevention of VTE: Comparison and 
Critique of Study Methodology and Results. Adv Ther 31: 473-493. 

26. Harel Z, Sholzberg M, Shah PS, Pavenski K, Harel S, et al. (2014) 
Comparisons between novel oral anticoagulants and vitamin K antagonists 
in patients with CKD. J Am Soc Nephrol 25: 431-442.

27. Martinez M, Tsakiris DA (2015) Management of Antithrombotic Agents in Oral 
Surgery. Dent J 3: 93-101. 

28. Breik O, Cheng A, Sambrook P, Goss A (2014) Protocol in managing oral 
surgical patients taking dabigatran. Aust Dent J 59: 296-301.

29. Romond KK, Miller CS, Henry RG (2013) Dental management considerations 
for a patient taking dabigatran etexilate: a case report. Oral Surg Oral Med 
Oral Pathol Oral Radiol 116: e191-195.

30. Gómez-Moreno G, Fernández-Cejas E, Aguilar-Salvatierra A, de Carlos F, 
Delgado-Ruiz RA, et al. (2016) Dental implant surgery in patients in treatment 
by dabigatran. Clin Oral Implants Res.

31. Elad S, Marshall J, Meyerowitz C, et al. (2016) Novel anticoagulants: general 
overview and practical considerations for dental practitioners. Oral Dis 22: 
23-32.

32. Costantinides F, Rizzo R, Pascazio L, Maglione M (2016) Managing patients 
taking novel oral anticoagulants (NOAs) in dentistry: a discussion paper on 
clinical implications. BMC Oral Health 16: 5.

33. van Ryn J, Stangier J, Haertter S, Liesenfeld KH, Wienen W, et al. (2010) 
Dabigatran etexilate - a novel, reversible, oral direct thrombin inhibitor: 
interpretation of coagulation assays and reversal of anticoagulant activity. 
Thromb Haemost 103: 1116-1127. 

Author Affiliation                                            Top
1Oral maxillofacial surgeon with Triangle Implant Center, USA
2DMD Candidate, Harvard School of Dental Medicine, USA
3Masters of Physiology Candidate, North Carolina State University, USA
4DDS Candidate, Virginia Commonwealth University School of Dentistry, USA
5Oral maxillofacial surgeon with Triangle Implant Center, USA

Submit your next manuscript and get advantages of SciTechnol 
submissions

 � 50 Journals
 � 21 Day rapid review process
 � 1000 Editorial team
 � 2 Million readers
 � More than 5000 
 � Publication immediately after acceptance
 � Quality and quick editorial, review processing

Submit your next manuscript at ● www.scitechnol.com/submission

https://www.springermedizin.de/managing-dentoalveolar-surgical-procedures-in-patients-taking-ne/8776632
https://www.springermedizin.de/managing-dentoalveolar-surgical-procedures-in-patients-taking-ne/8776632
https://www.springermedizin.de/managing-dentoalveolar-surgical-procedures-in-patients-taking-ne/8776632
https://www.boehringer-ingelheim.com/press-release/fda-approves-praxbind-idarucizumab-specific-reversal-agent-pradaxa-dabigatran
http://www.xareltohcp.com/shared/product/xarelto/prescribing-information.pdf
https://www.dovepress.com/new-oral-anticoagulants-their-advantages-and-disadvantages-compared-wi-peer-reviewed-fulltext-article-TCRM
https://www.dovepress.com/new-oral-anticoagulants-their-advantages-and-disadvantages-compared-wi-peer-reviewed-fulltext-article-TCRM
https://www.dovepress.com/new-oral-anticoagulants-their-advantages-and-disadvantages-compared-wi-peer-reviewed-fulltext-article-TCRM
https://www.dovepress.com/new-oral-anticoagulants-their-advantages-and-disadvantages-compared-wi-peer-reviewed-fulltext-article-TCRM
https://thrombosisjournal.biomedcentral.com/articles/10.1186/1477-9560-11-10
https://thrombosisjournal.biomedcentral.com/articles/10.1186/1477-9560-11-10
https://thrombosisjournal.biomedcentral.com/articles/10.1186/1477-9560-11-10
https://www.portola.com/clinical-development/andexanet-alfa-fxa-inhibitor-antidote/
https://th.schattauer.de/en/contents/archive/issue/2210/manuscript/24207.html
https://th.schattauer.de/en/contents/archive/issue/2210/manuscript/24207.html
http://www.accessdata.fda.gov/drugsatfda_docs/label/2012/202155s000lbl.pdf
http://link.springer.com/article/10.1007%2Fs11239-015-1185-7
http://link.springer.com/article/10.1007%2Fs11239-015-1185-7
http://link.springer.com/article/10.1007%2Fs11239-015-1185-7
http://www.accessdata.fda.gov/drugsatfda_docs/label/2015/206316lbl.pdf
http://www.bmj.com/content/353/bmj.i3189
http://www.bmj.com/content/353/bmj.i3189
http://www.bmj.com/content/353/bmj.i3189
http://www.bmj.com/content/353/bmj.i3189
http://europepmc.org/abstract/med/25464465
http://europepmc.org/abstract/med/25464465
http://europepmc.org/abstract/med/25464465
http://europepmc.org/abstract/med/25464465
http://www.crd.york.ac.uk/crdweb/ShowRecord.asp?LinkFrom=OAI&ID=12014008211
http://www.crd.york.ac.uk/crdweb/ShowRecord.asp?LinkFrom=OAI&ID=12014008211
http://www.crd.york.ac.uk/crdweb/ShowRecord.asp?LinkFrom=OAI&ID=12014008211
http://www.crd.york.ac.uk/crdweb/ShowRecord.asp?LinkFrom=OAI&ID=12014008211
http://www.pubpdf.com/pub/24330006/Effectiveness-and-safety-of-novel-oral-anticoagulants-as-compared-with-vitaminK-antagonists-in-the-t
http://www.pubpdf.com/pub/24330006/Effectiveness-and-safety-of-novel-oral-anticoagulants-as-compared-with-vitaminK-antagonists-in-the-t
http://www.pubpdf.com/pub/24330006/Effectiveness-and-safety-of-novel-oral-anticoagulants-as-compared-with-vitaminK-antagonists-in-the-t
http://www.pubpdf.com/pub/24330006/Effectiveness-and-safety-of-novel-oral-anticoagulants-as-compared-with-vitaminK-antagonists-in-the-t
http://www.pubpdf.com/pub/24330006/Effectiveness-and-safety-of-novel-oral-anticoagulants-as-compared-with-vitaminK-antagonists-in-the-t
http://link.springer.com/article/10.1007%2Fs12325-014-0119-7
http://link.springer.com/article/10.1007%2Fs12325-014-0119-7
http://link.springer.com/article/10.1007%2Fs12325-014-0119-7
http://jasn.asnjournals.org/content/early/2014/01/01/ASN.2013040361.full.pdf
http://jasn.asnjournals.org/content/early/2014/01/01/ASN.2013040361.full.pdf
http://jasn.asnjournals.org/content/early/2014/01/01/ASN.2013040361.full.pdf
http://www.mdpi.com/2304-6767/3/4/93
http://www.mdpi.com/2304-6767/3/4/93
http://www.nature.com/bdj/journal/v217/n10/full/sj.bdj.2014.1027.html
http://www.nature.com/bdj/journal/v217/n10/full/sj.bdj.2014.1027.html
http://www.sciencedirect.com/science/article/pii/S2212440313002228
http://www.sciencedirect.com/science/article/pii/S2212440313002228
http://www.sciencedirect.com/science/article/pii/S2212440313002228
http://www.mdlinx.com/dentistry/medical-news-article/2016/02/01/dental-implants/6496995/
http://www.mdlinx.com/dentistry/medical-news-article/2016/02/01/dental-implants/6496995/
http://www.mdlinx.com/dentistry/medical-news-article/2016/02/01/dental-implants/6496995/
http://europepmc.org/abstract/med/26386350
http://europepmc.org/abstract/med/26386350
http://europepmc.org/abstract/med/26386350
https://www.springermedizin.de/managing-patients-taking-novel-oral-anticoagulants-noas-in-denti/9754392
https://www.springermedizin.de/managing-patients-taking-novel-oral-anticoagulants-noas-in-denti/9754392
https://www.springermedizin.de/managing-patients-taking-novel-oral-anticoagulants-noas-in-denti/9754392
http://emcrit.org/wp-content/uploads/dabigatran-review.pdf
http://emcrit.org/wp-content/uploads/dabigatran-review.pdf
http://emcrit.org/wp-content/uploads/dabigatran-review.pdf
http://emcrit.org/wp-content/uploads/dabigatran-review.pdf

	Title
	Corresponding author
	Abstract
	Keywords
	Abbreviations
	Introduction 
	History of Anticoagulants 
	Coagulation cascade 
	Anticoagulants 
	VIT K anticoagulants 
	Novel oral anticoagulants 
	Pros and Cons of NOACS 

	Clinical Comparison of vka and NOACS 
	In medical field 
	In dental field 
	Management of oral health of patients on NOACS 

	Conclusion 
	Figure 1
	Table 1
	Table 2
	References 

