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Abstract
Direct thrombin inhibitors, specifically orally administered dabigatran etexilate, are 
emerging as alternatives to warfarin for anticoagulation in the management of 
atrial fibrillation and venous thromboembolism. The risk associated with bleeding 
events while taking dabigatran has been documented in multiple randomized 
controlled trials, but to date, no studies have focused on the risk of bleeding after 
dental extraction. Extraction of teeth is one of the most common surgical proced-
ures and may cause significant bleeding, so a thorough understanding of the phar-
macology of anticoagulant medications is required to prevent complications. With 
the increasing use of direct thrombin inhibitors, the safe management of patients 
taking these anticoagulants must be delineated.  This review compares dabigatran 
and warfarin, especially in terms of their effects on dental and oral surgery practice, 
and examines best management of these patients in light of the existing literature.

Implications of Dabigatran, a Direct 
Thrombin Inhibitor, for Oral Surgery 
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Interest in the development of new 
anticoagulation medications is 
growing because of the limitations 

of parentally administered hepa-
rin and the interactions and moni-
toring concerns associated with vita-
min  K antagonists such as warfarin. 
Direct thrombin inhibitors consti-
tute one class of medications that has 
been increasing in popularity for the 
prevention and treatment of venous 
thromboembolism and for the preven-

tion of stroke in atrial fibrillation. This 
class of medication represents a new 
area for research, with multiple stud-
ies investigating both their efficacy 
and their safety for the treatment of 
these conditions.1-6 Particular inter-
est has focused on dabigatran etex-
ilate, an orally administered direct 
thrombin inhibitor. Dabigatran was 
approved by the US Food and Drug 
Administration (FDA) in October 
2010 for the treatment of nonvalvu-
lar atrial fibrillation, and by August 
2011, approximately 1.1  million 
prescriptions had been filled in the 
United States.7 Given the increasing 
use of this drug, it is important to 
consider its effect on the risk of surgi-
cal bleeding. So far, there have been 
no randomized controlled trials or 
case reports in the literature describ-
ing risk of bleeding or bleeding events 
related to minor oral surgery or dental 
procedures. The purpose of this arti-
cle is to compare existing literature 
on direct thrombin inhibitors, specifi-
cally dabigatran etexilate (Pradaxa® or 
Pradax®), with the literature on vita-
min  K antagonists, such as warfarin 
(Coumadin®), in terms of the risk of 
postoperative bleeding events, with 
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the ultimate goal of establishing preliminary 
recommendations for clinicians until further 
research has been published to guide dental 
treatment.  

Anticoagulation in the Dental Context 

The extraction of teeth is one of the most com-
monly performed surgical procedures, and it is 
most often done in an outpatient setting. Although 
extraction is usually a minor procedure, patients 
who are at a higher risk of hemorrhage must be 
carefully assessed and proper measures for postop-
erative hemostasis undertaken. Over the past few 
decades, the primary treatment for long-term anti-
coagulation has been vitamin  K antagonists such 
as warfarin.8  Although warfarin is widely used, as 
mentioned in the 2012 practice guidelines of the 
American College of Chest Physicians (ACCP),8 
practitioners must be aware of certain concerns, 
including narrow therapeutic window, variability 
in dose response, and diet and drug interactions, 
as well as the requirements for good pharmaco-
logic understanding, good patient communication 
and compliance with prescribed therapy.

Direct Thrombin Inhibitors

The coagulation pro-
tein factor II, also known 
as thrombin, is part of the 
common pathway of coagula-
tion. Prothrombin is converted 
to thrombin by factor Xa and 
factor Va.9 The primary func-
tion of thrombin in coagula-
tion is to convert fibrinogen 
to fibrin, a compound that is 
involved in the formation of 
clots.9 Thrombin is also involved 
in activating factors V, VIII, XI 
and XIII, as well as binding 
to thrombomodulin and acti-
vating protein C9 (Fig. 1).

Direct thrombin inhibitors 
exert their effect through both 
the soluble and the fibrin-bound 
forms of thrombin.10 The FDA 
has approved 4 direct thrombin 
inhibitors for parenteral admin-
istration (lepirudin, desirudin, 

bivalirudin and argratroban) and 1 oral form (dab-
igatran).9  Oral direct thrombin inhibitors are of 
particular interest because they provide an attrac-
tive alternative to existing therapies such as par-
enteral heparins and vitamin K antagonists, such 
as warfarin. The advantages of direct thrombin 
inhibitors include a broad therapeutic window, 
fixed dosing and lack of interaction with cyto-
chrome P450 enzymes; as such, they do not require 
the constant monitoring and dose adjustment that 
are needed for vitamin  K antagonists, which in 
turn allows for more predictable anticoagulation.9 
The prescription cost of dabigatran is significantly 
higher than that of warfarin, although research on 
the overall cost to the health care system has found 
that dabigatran is more cost-effective than war-
farin.11 The parenteral direct thrombin inhibitors 
are primarily used for anticoagulation in patients 
with heparin-induced thrombocytopenia or those 
at risk of this condition.12 The oral medication dab-
igatran is currently approved by the FDA for use 
in nonvalvular atrial fibrillation. Dabigatran is not 
recommended for patients with prosthetic heart 
valves or hemodynamically significant rheumatic 
valvular heart disease.13 In Europe and Canada, it 
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Figure 1: Coagulation cascade showing points of activity of warfarin (a vitamin K antagonist) and 
dabigatran (a direct thrombin inhibitor).
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has also been approved for prophylaxis of venous 
thromboembolism. Dabigatran is approved for 
dosages of 75 mg and 150 mg bid;  in Europe and 
Canada, a 110-mg formulation is also available.

Dabigatran is poorly absorbed by the gastro-
intestinal tract, and the medication is therefore 
given as the prodrug dabigatran etexilate.9 This 
prodrug is completely converted to dabigatran 
immediately after ingestion.14 Peak plasma con-
centration is reached at approximately 2  hours, 
and the half-life is 11.5  hours in healthy individ-
uals.14 Twenty percent of the absorbed drug under-
goes hepatic metabolism, but the pharmacokinetic 
profile of dabigatran was not altered in patients 
with moderate hepatic impairment.14 Eighty per-
cent 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). Creatinine levels 
should also be considered if the medication is to 
be discontinued before a surgical procedure.6 The 
half-life increased to 16 hours in patients with 
CLCr between 30 and 50 mL/min and to 27 hours 
in those with CLCr less than 30 mL/min.6,9 The 
pharmacologic properties of dabigatran are sum-
marized in Table 1. Adverse events associated with 
the use of dabigatran include dyspepsia, dizziness, 
dyspnea, peripheral edema, back pain, arthralgia, 
diarrhea and nasopharyngitis.1-4 However, all of 
these adverse events were more common among 
patients taking warfarin, with the exception of 
dyspepsia, which had an occurrence of approxi-
mately 11% in the dabigatran group.1 Dabigatran 
levels may be affected by other medications that 
affect the P-glycoprotein transporter, in particular 
ketoconazole, quinidine, verapamil, amiodarone, 
rifampicin and St. John’s wort.15

Risk of Bleeding

The development of an oral direct thrombin 
inhibitor has resolved many of the concerns about 
vitamin  K antagonists, leading to dabigatran’s 
recent popularity. However, as with any new med-
ication, practitioners must be cognizant of the 
potential for problems of various types. One area 
of concern with these medications is the treat-
ment of complications of hemorrhage. A Cochrane 
review of 14 studies (total of 27 746 patients) com-
paring direct thrombin inhibitors with low-molec-

ular-weight heparin (LMWH) and vitamin  K 
antagonists showed no statistically significant dif-
ference in the risk of bleeding events, although 
the studies varied widely in their classification of 
bleeding.3 In the large multicenter Randomized 
Evaluation of Long-Term Anticoagulation Therapy 
(RE-LY) trial, which involved 18 113 patients who 
were taking dabigatran for atrial fibrillation, levels 
of both major and minor bleeding events were 
slightly lower among patients taking dabigatran, 
but the difference was not statistically signifi-
cant.1 A secondary analysis of the RE-LY study16 
showed that 4591 of the patients had undergone at 
least one invasive procedure for which oral anti-
coagulation was interrupted. Ten percent of these 
patients required dental procedures (the second 
most common procedure documented). The anal-
ysis showed similar rates of perioperative bleeding 
in association with both dosages of dabigatran 
(110  and 150 mg bid) and with warfarin, even 
among patients who had urgent or major surgery.16 
More specifically, the incidence of major periop-
erative bleeding was 4.6% with warfarin, 3.8% 
with dabigatran 110 mg and 5.1% with dabigatran 
150 mg.16 

In spite of these findings, concerns have 
recently been raised with respect to severe bleeding 
events and their management among patients 
taking dabigatran.7,17 Existing approaches to mon-
itoring of international normalized ratio (INR) 
and partial thromboplastin time (PTT) and to 
treatment of acute hemorrhage in patients taking 
either a vitamin  K antagonist or heparin have 
been extensively studied, and the pharmacology 
of these agents is well known.8,12 Good results have 

Table 1 Pharmacologic data for dabigatran etexilate1-3,6,9 

Characteristic Data for dabigatran etexilate

Class Direct thrombin inhibitor

Doses available 75 mg, 110 mg, 150 mg

Bioavailability 3%–7%

Half-life 11.5 hours

Time of peak plasma 
concentration

2 hours

Routes of elimination 80% renal, 20% hepatic

Indications Atrial fibrillation, venous thromboembolism
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been obtained with administration of vitamin  K 
for mild INR elevation and with administration 
of prothrombin complex concentrates in cases 
of acute hemorrhage.8 Among patients receiving 
heparin, good reversal characteristics have been 
obtained with protamine sulphate.12 

The tests used to determine anticoagulation 
levels in patients receiving dabigatran include 
activated PTT, thrombin time and ecarin clotting 
time; INR is less useful, as dabigatran has little 
effect on INR levels.6 Activated PTT provides a 
qualitative indication of anticoagulation by dabi-
gatran but is not suitable for precise quantifica-
tion of effect, especially at high concentrations.6 
Thrombin time has a linear dose–response rela-
tionship with dabigatran, but current laboratory 
tests for determining thrombin time are not well 
standardized.6 Ecarin clotting time allows direct 
measurement of the activity of direct thrombin 
inhibitors, but this test is not widely used.6 Notably, 
unlike vitamin K antagonists and heparins, direct 
thrombin inhibitors lack a specific reversal agent.6 
Recent investigations have assessed the effect of 
prothrombin complex concentrates on dabigatran 
therapy, with results showing no effect on any of 
the 3 tests (activated PTT, thrombin time or ecarin 
clotting time).18

Current treatments for patients who are taking 
dabigatran and who experience minor bleeding 
events involve delaying the next dose or dis-
continuing the drug.6 For moderate or severe 
bleeding, treatments include mechanical com-
pression, surgical intervention, fluid replacement, 
hemodynamic support, oral charcoal application 
(if recent ingestion of dabigatran) and hemodi-
alysis.6 For life-threatening bleeding, treatment 
includes administration of prothrombin complex 
concentrates or charcoal, in addition to supportive 
measures.6 The lack of a proven effective reversal 
strategy for dabigatran is an area of concern in 
emergency or severe hemorrhage situations.18

In studies comparing warfarin and dabiga-
tran, the target INR was between 2.0 and 3.0, 
although this target was achieved in only 50% to 
76% of patients.1-3 The management of patients 
receiving a vitamin  K antagonist who require 
dental extractions has been thoroughly investi-
gated.19-24 In a  large multicentre trial of bleeding 
events following extractions (n = 900 patients), the 

incidence of bleeding was 1.55% among patients 
who were receiving a vitamin  K antagonist along 
with local hemostatic measures and 0.89% in the 
control group (not statistically significant).20 In 
that study, the use of local hemostatic measures, 
such as suturing, gelatin sponge or cellulose mesh, 
with tranexamic acid mouth rinse reduced the risk 
of postoperative bleeding among patients taking 
a vitamin  K antagonist to levels comparable to 
those observed in individuals without anticoagu-
lation.20 In several studies, the use of tranexamic 
acid mouth rinse greatly reduced the risk of post-
operative hemorrhage in patients receiving antico-
agulation therapy.19-25

The recent ACCP practice guidelines for peri-
operative management of antithrombotic therapy 
offer a thorough review of the relevant litera-
ture regarding management of patients receiving 
vitamin  K antagonist who require dental extrac-
tions.19 The guidelines conclude that continuing 
vitamin  K antagonist therapy around the time 
of a minor dental procedure, with concurrent 
administration of an oral prohemostatic agent 
(e.g., 5 mL tranexamic acid rinse 5 to 10 minutes 
before surgery and 3 or 4 times daily for the next 
day or two), is associated with a low risk (< 5%) of 
a major bleeding event.19 Other studies have  
recommended the use of tranexamic acid for a 
longer postoperative period (5–7  days).20-23 When 
medically safe, partial interruption of vitamin  K 
antagonist (for 2 or 3  days) was also an accept-
able alternative, leading to an INR of 1.6 to 1.9 
on the day of the procedure.19 The ACCP rec-
ommendations19 are comparable to those of the 
British Society of Haematology,25 which states that  
anticoagulation need not be stopped for dental 
extractions in patients with INR below 3.0. With 
the very low risk of a significant bleeding event in 
association with dental extractions and the ability 
to treat any events that do arise, the risks asso-
ciated with discontinuing vitamin  K antagonist 
therapy are of greater concern than the risk of a 
bleeding event.

Recommendations

To date, there have been no published studies 
investigating the incidence of bleeding events 
among patients receiving a direct thrombin  
inhibitor and requiring dental extractions. As this 
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class of medication is prescribed for more patients, 
further data will become available, but for now, 
available research and evidence on related topics 
must be used to guide patient management. 

All of the studies involving dabigatran that 
were reviewed showed a risk of hemorrhage sta-
tistically similar to that of warfarin when INR 
was between 2.0 and 3.0, with the exception of 
gastrointestinal bleeding which was slightly 
higher in the dabigatran group; in addition, some 
studies showed a lower incidence of intracranial, 
life-threatening, surgical site and minor bleeding 
with dabigatran.1-6,16 As such, for patients who are 
undergoing dental procedures or minor oral sur-
gery procedures, such as simple extractions, it 
can be assumed that the risk of a major bleeding 
event will be low, similar to that of a patient with 
INR between 2.0 and 3.0. The risk of bleeding 
in association with surgical extractions, although 
increased, is also expected to be low, provided 
appropriate local hemostatic measures are applied. 
For patients who require multiple surgical extrac-
tions or significant oral maxillofacial surgical pro-

cedures, caution must be exercised and consider-
ation given to discontinuing the direct thrombin 
inhibitor before the procedure, with timing deter-
mined by renal function. It is advised that all 
patients receiving such medications and under-
going dental extractions receive local hemostatic 
measures, including suturing, gelatin sponge, cel-
lulose mesh and oral 4.8% tranexamic acid rinse 
qid for 2 to 5 days, as these measures are of con-
siderable importance in controlling postopera-
tive bleeding events.19-23 For patients who require 
extensive oral surgery in whom it is safe to stop 
the anticoagulant medication, renal function must 
be used to determine the appropriate duration of 
discontinuation.6 

Recommendations for discontinuation of dabi-
gatran in cases of standard risk of bleeding are 
24  hours before the procedure for patients with 
CLCr above 50 mg/mL, 2 days beforehand for those 
with CLCr between 30 and 50 mg/mL and 2 to 
5  days beforehand for those with CLCr less than 
30 mg/mL.6 For procedures with a high risk of 
bleeding, discontinuation should occur 2 to 4 days 

Table 2 Common anticoagulation and antiplatelet medications taken by patients seen in dental offices 

Characteristic Dabigatran Warfarin Heparin/LMWH ASA Clopidogrel

Mechanism of 
action

Direct thrombin 
(factor II) 
inhibitor

Vitamin K 
antagonist; 
inhibits factors II, 
VI, IX, X

Antithrombin III 
activator

Irreversible 
inhibition of 
thromboxane 
A2, inhibition 
of platelet 
aggregation

Blocks ADP 
receptor to  
prevent platelet 
aggregation

Approach 
for dental or 
minor surgical 
procedures

Perform 
procedure as 
long as possible 
after last dose; 
local hemostatic 
measures*

Ensure INR < 3.0; 
local hemostatic 
measures*

Hold morning 
dose; local 
hemostatic 
measures*

Local hemostatic 
measures*

Local hemostatic 
measures*

Approach for 
major surgical 
procedures

Discontinue 2–3 
half-lives before 
surgery; adjust for 
renal function

Discontinue 
5 days before 
surgery, bridge to 
LMWH or heparin

Last dose 24 h 
before surgery, 
resume next day

Discontinue 
7–10 days before 
surgery, restart 
next morning or 
24 h after surgery

Discontinue 
7–10 days 
before surgery, 
restart next 
morning or 24 h 
after surgery

Reversal agents None Vitamin K, plasma 
products (FFP, 
PCC)

Protamine sulphate Platelet 
transfusion

Platelet 
transfusion

ADP = adenosine triphosphate, ASA = acetylsalicylic acid, FFP = fresh frozen plasma, INR = international normalized ratio, LMWH = low-molecular-weight heparin, 
PCC = prothrombin complex concentrates.
* Local hemostatic measures include suturing, gelatin sponge or cellulose mesh, along with oral 4.8% tranexamic acid rinse qid for 2–5 days.
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before the procedure for patients with CLCr above 
50 mg/mL, 4 days beforehand for those with CLCr 
between 30 and 50 mg/mL and more than 5 days 
beforehand for those with CLCr less than 30 mg/
mL.6 If discontinuation of anticoagulation is not 
advisable and extensive major oral surgery pro-
cedures are required, bridging to an appropriate 
dose of subcutaneous LMWH is recommended, as 
the ACCP guidelines suggest for patients receiving 
vitamin  K antagonists.8 Table  2 compares dabi-
gatran with other commonly used anticoagulation 
and antiplatelet medications, in terms of mecha-
nisms of action, recommendations for procedures 
and reversal agents.

Given the rapid onset of action of dabig-
atran (2  hours) and its relatively short half-life 
(11.5  hours), it is recommended that procedures 
be performed as late as possible after the most 
recent dose. It may also be feasible, if deemed 
medically safe by the patient’s physician, to con-
sider omitting one dose before an appointment for 
minor procedures with a suspected higher risk of 
bleeding. This suggestion is based solely on phar-
macologic data for dabigatran, and futher ran-
domized controlled trials are required to confirm 
the appropriateness of this approach.

It is important to remember the mechanism 
of action and potential interactions of dabigatran 
when prescribing postoperative analgesics. In par-
ticular, dabigatran levels are not affected by opioid 
medications or by diclofenac (a nonsteroidal anti-
inflammatory drug [NSAID]).9 Although dabiga-
tran may not directly interact with NSAID medi-
cations, both types of drug increase the risk of 
bleeding. It is therefore advisable to avoid (when 
possible) or to use caution in prescribing additional 
medications that increase the risk of bleeding, 
such as NSAIDs or acetylsalicylic acid for pain 
management.15 Acetaminophen and opioid medi-
cations are recommended alternatives for patients 
who are taking dabigatran.

In the management of any patient receiving 
anticoagulation or antiplatelet therapy, it is impor-
tant to assess the risk of bleeding, to allow appro-
priate treatment planning and modifications to 
minimize the risk of complications. The avail-
ability of proven methods of decreasing postop-
erative bleeding events, using local measures and 
prohemostatic agents, has led to recommenda-

tions to continue anticoagulation therapy during 
the period around dental extractions.19-25 As the 
number of patients taking direct thrombin inhib-
itors increases, understanding of appropriate 
management will also improve. Further observa-
tional studies and randomized controlled trials 
are required to determine and define appropriate 
guidelines for management. Until then, practitio-
ners must rely on existing studies and evidence to 
compare the risks and, in discussion with their 
patients, to determine acceptable treatment plans 
and modifications. a
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