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ABSTRACT
For more than half a century, oral anticoagulant and antiplatelet therapy 
has been used to decrease the risk of thromboembolism, prolonging 
the lives of countless patients. Patients taking antithrombotic agents 
may be at risk of excessive hemorrhage. Dentists commonly see such 
patients, and this can pose a challenge, as adequate hemostasis is 
crucial for the success of invasive dental treatment. Many dentists 
refer these patients, as they lack understanding or fear uncontrollable 
bleeding during and after surgery. In this clinical review, we discuss 
the mechanisms of hemostasis, drugs that can interfere with these 
pathways and how to safely and effectively manage patients who 
are taking antithrombotic agents. We include which procedures 
are considered safe, which are riskier in terms of bleeding, what 
laboratory tests must be reviewed before treatment, drug interactions 
with commonly prescribed dental drugs, as well as agents that can 
aid in hemostasis. Although antithrombotics cause an increase in 
bleeding, there is general consensus that treatment regimens should 
not be altered before routine dental procedures when the risk of 
bleeding is moderate to low. Procedures that require drug alterations 
include extractions of more than 3 teeth, crown lengthening, open-
flap surgery, surgical extractions and periodontal surgery.
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An increasing number of patients are taking antiplatelet 
or anticoagulation medications, or both. These drugs are 
prescribed to those who are at high risk for or who 

have had a thromboembolic event (e.g., blood clot). They 
include patients who have experienced a pulmonary embolism, 
deep-vein thrombosis or have nonvalvular atrial fibrillation, 
a cardiac arrhythmia that predisposes them to clot formation. 
Anticoagulants include the vitamin K antagonist warfarin and 
the newer direct oral agents, including the thrombin inhibitor 
dabigatran and factor Xa inhibitors.1-5 Antiplatelet agents include 
clopidogrel, ticlopidine, prasugrel, ticagrelor and aspirin.6 

Despite their safety, the use of anticoagulation agents when 
minimally invasive dental procedures are required remains a source 
of discomfort for dental practitioners and a common reason for 
referral to specialists. Adverse effects that dissuade dentists from 
treating patients taking antithrombotics are prolonged bleeding and 
bruising. However, without anticoagulant/antiplatelet medications, 
these patients are at higher risk for blood-clot development, which 
could result in thromboembolism, stroke or myocardial infarction. 
Therefore, the risks of stopping or reducing these medications 
must be weighed against the potential consequences of prolonged 
bleeding.7-12 A thorough understanding of why these medications 
are prescribed in outpatient medical practice, as well as their 

implications for dental care, is essential for providing optimal 
oral health care.

Blood Coagulation Cascade

To appreciate the mechanism of action of specific anticoagulant 
drugs, health care professionals must understand the process of 
coagulation. This is especially important with the introduction of 
new direct-acting oral anticoagulants (DOACs), which are specific 
tissue-clotting factors. 

Hemostasis is a complex physiological process that limits blood 
loss at a site of tissue injury, without disrupting normal blood 
flow elsewhere.13,14 The coagulation cascade, with the end point 
of hemostasis, is composed of an intrinsic and an extrinsic 
pathway (Figure 1). Each pathway involves specific factors, but 
they converge to convert factor X into its activated form, factor 
Xa. Factor Xa is required for the conversion of prothrombin 
into thrombin, which, in turn, is required for the conversion of 
fibrinogen into fibrin. This ultimately leads to the formation of a 
fibrin clot. As blood coagulation is a cascade, inhibition of any 
factor will inhibit subsequent events.

Figure 1: Classic coagulation cascade.
Source: Adapted from Pallister and Watson MS.15
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Vitamin K Antagonists

Vitamin K antagonists are a group of drugs that inhibit blood 
clotting by reducing the active form of vitamin K, through 
inhibition of the enzyme vitamin K epoxide reductase. Vitamin K 
is required for the γ carboxylation of vitamin K‐dependent 
coagulation factors II, VII, IX, X and proteins C and S, which activate 
them.14 When warfarin is first administered, a few days are required 
to achieve therapeutic effects. This is because it inhibits the formation 
of new clotting factors but does not affect previously formed factors. 
To monitor the effectiveness of a vitamin K antagonist or to assess the 
blood’s ability to clot, a prothrombin time test is indicated. For the 
common vitamin K antagonist, warfarin, the result is expressed as the 
international normalized ratio (INR). INR is a measure of warfarin’s 
therapeutic index and is used to determine how quickly blood clots, 
with higher numbers indicating a longer time to achieve hemostasis. 
In healthy patients, an INR below 1.1 is considered normal. An INR 
of 2.0–3.0 is generally an effective therapeutic range for patients 
taking medication for atrial fibrillation to prevent thromboembolic 
events.16 In some circumstances, such as when a patient has a 
mechanical heart valve, an even higher INR may be indicated. 

It is important for the informed practitioner to know a patient’s 
INR if they are taking a vitamin K antagonist, as this will help 
guide clinical decisions. Ideally, the patient should obtain their 
INR value on the day of their dental procedure. A 2015 systematic 
review of management of dental extractions in patients receiving 
warfarin determined that patients whose INR was within 
therapeutic range (i.e., 3.0 or less) could continue their regular 
warfarin regimen before the procedure.17 An earlier systematic 
review found that continuing the regular dose of warfarin did not 
seem to increase risk of bleeding compared with discontinuing or 
modifying the warfarin dose for patients undergoing minor dental 
procedures.18 Reversal of the effect of vitamin K antagonists can 
be achieved via administration of vitamin K, fresh frozen plasma 
or prothrombin complex concentrate, but this should only be 
done after consultation with a physician.

Direct-Acting Oral Anticoagulants

The clinical use of DOACs offers benefits because of their 
predictable, targeted mechanism of action toward a single 
coagulation factor (Table 1). DOACs are classified as either direct 
thrombin inhibitors or factor Xa inhibitors; they exhibit rapid 
onset of action, swift elimination, a wide therapeutic margin 
and they have a shorter half-life and fewer drug interactions.19,20 
Both are metabolized primarily by the hepatic and renal systems; 
therefore, those suffering from renal impairment or elderly 
people will experience a longer half-life compared with younger 
people. Because DOACs are generally prescribed as fixed-dose 
regimens, they also do not require routine monitoring. These 

advantages are the reason why a greater number of physicians 
are prescribing DOACs rather than vitamin K antagonists for 
patients in need.21 

Even though most adverse events involving excessive 
anticoagulant activity can be controlled by drug discontinuation 
because of the short half-life, dentists must be prepared to manage 
severe hemorrhage during extensive surgical procedures, such as 
multiple extractions (> 3 teeth in 1 session), subgingival scaling, 
crown lengthening, surgical extractions, periodontal surgery and 
open-flap surgical procedures. In cases where severe bleeding 
is expected, dentists should be prepared to administer DOAC 
reversal agents, such as idarucizumab for dabigatran and 
andexanet alfa for apixaban and rivaroxaban.

Thrombin (Factor IIa) Inhibitors: Dabigatran — Direct thrombin 
inhibitors reversibly bind to the active site on thrombin to 
inactivate both its free and bound forms. These inhibitors, the 
most common being dabigatran, are currently approved by the 
United States’ Food and Drug Administration (FDA) for prevention 
of cerebrovascular events and venous thromboembolism in non-
valvular atrial fibrillation.22 Dabigatran is a prodrug (dabigatran 
etexilate) administered orally twice a day in doses of either 110 
mg or 150 mg. It reaches peak plasma concentration in 1.5 h 
and has a half-life of 12–17 h, relying on the renal and hepatic 
systems for metabolism.

Factor Xa Inhibitors: Rivaroxaban, Apixaban, Edoxaban — Factor 
Xa inhibitors block the interaction of thrombin by binding to the 
active site on factor Xa in both its soluble and bound forms in the 
prothrombinase complex.19 They are commonly prescribed for 
patients requiring treatment of deep vein thrombosis, prevention 
of venous thromboembolism, prevention of stroke and patients 
with other systemic embolic disorders.23 These medications are 
generally administered orally once a day, or sometimes twice 
if taken immediately after surgery, and show a rapid onset of 
1.5–3 h depending on the specific drug. The best laboratory test 
to monitor the anticoagulant effect of factor Xa inhibitors is an 
anti-factor Xa chromogenic assay. Although routine monitoring 
is often not required, physicians may recommend it for obese 
patients, underweight patients or those with renal failure.24-26

Vitamin K Antagonists vs. 
Direct-Acting Oral Anticoagulants

The primary difference between these two groups of drugs is their 
mechanism of action (Figure 1 and Table 1). DOACs are increasing 
in popularity because they require no routine monitoring and are 
considered safer and more predictable because of their direct 
effect on the coagulation cascade (targeting 1 specific factor). The 
shortened half-life of DOACs may also be seen as an advantage 
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when it comes to temporary withdrawal of anticoagulant therapy 
before major surgery, although it can be a disadvantage and 
dangerous if patients do not take their medication.27 

One study found that, with DOACs, the decrease in the number 
of INR tests required on a routine basis could save countries 
with an established public health care system millions of dollars 
each year.28 In contrast, with warfarin, INR testing must be 
done frequently as warfarin’s effects vary greatly depending on 
systemic levels of vitamin K (e.g., antibiotics reduce the level of 
vitamin K-producing gut bacteria). Although DOACs offer many 
advantages over vitamin K antagonists, it is important to note that 
a “gold standard” anticoagulant does not exist.

To answer the question “which is safer?” a 2016 study29 of patients 
undergoing DOAC therapy compared with those undergoing 
regular anticoagulant therapy (vitamin K antagonists) found no 
significant difference in number of post-extraction bleeding 
events (defined as hemorrhage lasting longer than 20 minutes) 
between the 2 groups. Furthermore, 91.7% of the bleeding 
events were mild and could be controlled by applying pressure 
to the bleeding site with gauze. The remaining 8.3% required 
re-approximating the wound margins, applying a fibrin sealant 
and then re-suturing. The results of this study suggest that dental 
extractions and less-invasive procedures may be safely performed 
using local hemostatic measures, if necessary, without modifying 
or interrupting ongoing oral anticoagulant therapy.

Table 1: Pharmacokinetics of warfarin and commonly encountered new direct-acting oral anticoagulants (commonly known 
trade names in parentheses).

Warfarin 
(Coumadin)

Dabigatran 
(Pradaxa)

Rivaroxaban 
(Xarelto)

Apixaban 
(Eliquis)

Edoxaban 
(Savaysa)

Dose(s) 1 mg daily
4 mg daily

110 mg twice daily
150 mg twice daily

20 mg daily 5 mg twice daily 15 mg daily
30 mg daily
60 mg daily

Mechanism of action Vitamin K 
antagonist

Thrombin (factor IIa) 
inhibitor 

Factor Xa 
inhibitor

Factor Xa 
inhibitor

Factor Xa 
inhibitor

Bioavailability 100% 6–7.2% 80% 50% 62%

Peak plasma concentration 
time

48–72 h 1.5 h 3 h 3–4 h 1.5 h

Elimination half-life 36–42 h 12–17 h 7–11 h 8–15 h 9–10 h

Metabolism Hepatic 80% renal 
20% hepatic

Renal 55% hepatic
25% renal

62.2% hepatic
35.4% renal

Monitoring Yes No No No No

Recommended coagulation 
test

INR Thrombin time
Activated 
thromboplastin time 

Prothrombin time
Anti-factor Xa chromogenic assay

Common drug interactions

Potentiators Ciprofloxacin
Erythromycin
Azithromycin
Fluconazole
Metronidazole
Amiodarone
NSAIDs

Amiodarone
Verapamil
Digoxin
Ketoconazole
Clarithromycin
Aspirin
Dexamethasone

Itraconazole
Fluconazole
Ketoconazole
Clarithromycin
Other anticoagulants

Inhibitors Barbiturates
Carbamazepine
Rifampin
Nafcillin

St. John’s Wort
Rifampin
Antacids

St. John’s Wort
Phenytoin
Carbamazepine
Phenobarbital

Note: INR = international normalized ratio, NSAIDs = nonsteroidal anti-inflammatory drugs.
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Antiplatelet Drugs

Antiplatelet drugs are also used to prevent thrombus formation, but 
they affect a different biologic pathway than the previously discussed 
drugs. For thrombogenesis to occur, a platelet plug is formed as a 
primary means to inhibit hemostasis. However, platelets aggregate 
only when activated by binding to specific factors. Many antiplatelet 
agents work by inhibiting the formation of important molecules 
in this process or by blocking receptors. Clopidogrel, ticlopidine, 
prasugrel and ticagrelor inhibit ADP-induced expression of GpIIb/
IIIa, which is required for platelets to bind to fibrinogen and to other 
platelets, by irreversibly binding to and blocking the P2Y12 receptor. 
Aspirin, another commonly used antiplatelet drug, works by 
inhibiting cyclooxygenase 2 (COX-2) and, thereby, the production 
of TXA2, which plays a variety of roles in platelet aggregation. 
Aspirin irreversibly inhibits COX in platelets, preventing them from 
aggregating for their lifetime (8–9 days). It is most commonly taken 
in the low-dose form as a preventive agent, mainly for myocardial 
infarction and ischemic stroke.30 Current recommendations do 
not suggest discontinuing the use of daily aspirin before routine 
dental extractions, including multiple routine extractions.31 
Recommendations also state that the thromboembolic risk of 
discontinuing aspirin and clopidogrel likely outweighs potential 
bleeding complications associated with surgery.8

In rare circumstances, where a patient is believed to be at high 
hemorrhagic risk, the dentist should consider requesting a consultation 
with the patient’s physician to discuss temporarily discontinuing the 
drug therapy. Such situations may pertain to patients with qualitative 
or quantitative platelet disorders, coagulopathies, chronic kidney or 
liver failure and alcoholics.32-38 If, after the medical consultation, the 
patient is deemed to be at too high a risk to discontinue antiplatelet 
therapy, the patient should be referred to receive treatment in a 
hospital setting. A hospital is better equipped to handle severe 
bleeding events and complications associated with the patient’s 
complex medical condition(s).

Drug Interactions with Commonly 
Prescribed Drugs in Dentistry

Warfarin — The vitamin K antagonist warfarin is biotransformed 
by cytochrome P450 (CYP) enzymes, a common pathway for 
a variety of drugs. Drugs that inhibit CYP enzymes effectively 
increase the risk of major bleeding events by indirectly 
decreasing warfarin metabolism. These drugs include azole 
antifungals and macrolide antibiotics (see Table 1 for specific 
drugs). The literature is less clear regarding the relation between 
acetaminophen and warfarin, with some reports suggesting an 

increase in bleeding risk while others suggest no significant 
change in the patient’s INR.39 Monitoring may be indicated only 
in warfarin patients taking acetaminophen daily for time spans 
longer than 1 week. Clinicians should be aware that prescribing 
nonsteroidal anti-inflammatory drugs (NSAIDs) concurrently 
with warfarin can cause complications as it can increase the 
patient’s INR more than 15%, which can lead to gastrointestinal 
bleeding.40 In general, NSAIDs should be avoided in patients 
taking warfarin. However, in situations where patients require 
NSAIDs and cannot be managed using other therapies, selective 
COX-2 inhibitors are associated with fewer hospital admissions 
for gastrointestinal bleeding.41

Dabigatran — The thrombin (factor IIa) inhibitor, dabigatran, is a 
substrate for the efflux transporter, P-glycoprotein (P-gp). Drugs 
that also act on P-gp make the therapeutic effect of dabigatran 
unpredictable, which could put patients at higher risk of 
thromboembolic events. Drugs that induce P-gp, such as rifampin 
and dexamethasone, should not be administered at the same 
time as they have been observed to lower the average plasma 
concentration and peak serum concentrations of dabigatran. 
Drugs that inhibit P-gp, such as ketoconazole and clarithromycin, 
should also be avoided, if possible, because of their ability to 
significantly increase the average plasma concentration and 
peak serum concentration of dabigatran. In cases where there 
is a strong indication for the prescription of P-gp inhibitors, 
the physician should consider temporarily lowering the dose 
of dabigatran to reduce the risk of serious bleeding events. As 
for warfarin, dentists should consider additional monitoring of 
patients taking dabigatran and non-COX selective NSAIDs.

Rivaroxaban, Apixaban and Edoxaban — Like dabigatran, the 
remaining DOACs are also substrates for the efflux transporter 
P-gp, but they differ in that they are metabolized by multiple 
CYP enzymes (primarily CYP3A4) and CYP-independent 
mechanisms. Drugs that strongly inhibit CYP enzymes or the 
P-gp transporter, such as azole antifungals, should be avoided 
in patients taking rivaroxaban, apixaban or edoxaban, as they 
will markedly increase the plasma concentrations of these 
DOACs and, therefore, increase the risk of hemorrhage either 
intra- or post-operatively. Drugs that mainly inhibit only 1 
elimination pathway, such as clarithromycin or erythromycin, 
have been shown to slightly increase the average plasma 
concentration and peak serum concentration; however, this 
effect is not clinically relevant and, therefore, concomitant use 
is considered safe.42 With regard to concomitant use of NSAIDs 
and these DOACs, research demonstrated that bleeding time was 
significantly increased; however, this did not have any clinically 
significant effect.43
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How to Manage 
Dental Perioperative Bleeding

Although many dental procedures can be performed while patients 
are taking antithrombotic medications, precautions must be taken 
to minimize perioperative bleeding. It is important for clinicians to 
understand the invasiveness of the procedure they are performing, 
the bleeding risk it poses and the patient’s current medical history. 
Low-risk dental procedures, such as routine scaling, restorations 
that involve limited soft tissue manipulation, extractions that are 
not surgically complex and involve < 3 teeth, soft tissue biopsies, 
endodontic procedures, simple implant placement, fixed and 
removable dentures, crowns and bridges do not require an alteration 
in anticoagulant medications. If warfarin is used, INR values should 
be within the therapeutic range whenever possible.11,44–46 Procedures 
associated with high bleeding risk include periodontal surgery, 
surgical extractions, multiple extractions (> 3 teeth) and osteoplasty. 
These procedures may require an alteration in anticoagulant 
medications and should be performed only after consultation with 
the patient’s physician. Patients who are taking oral anticoagulants 
and have co-existing medical problems that affect hemostasis, 
such as liver disease, renal disease or thrombocytopenia, may have 
an even greater risk of bleeding. Consequently, an updated and 
thorough medical history is of utmost importance.

Most bleeding can be controlled by the use of both mechanical and 
pharmacologic local hemostatic measures. For most patients who 
take antithrombotics, local pressure with gauze compression is 
adequate to achieve hemostasis.46 If further measures are indicated, 
suturing, electrocautery, local anesthetic containing epinephrine, 
styptics, oxidized cellulose, absorbable sponges and bone wax are 
recommended, as each has hemostatic effects.46,48 Cellulose and 
absorbable sponges act by providing a matrix for platelet adhesion 
and activation. Epinephrine in local anesthetic acts as a chemical 
tourniquet by causing local vasoconstriction, helping to minimize 
blood loss. Electric cauterization may be indicated if a larger blood 
vessel becomes lacerated and fails to form a thrombus. Bone wax is 
used as a tamponade when the source of the bleeding is from the 
bone; the amount used should be as minimal as possible, as the 
wax is not resorbable. Bone wax is a foreign body and may elicit an 
inflammatory response (foreign body giant cell reaction), impaired 
osteogenesis and/or increased susceptibility to infection.49 

For extraction, tooth sockets should be gently packed with an 
absorbable hemostatic dressing (e.g., oxidized cellulose, collagen 
sponge, absorbable gelatin sponge, or platelet-rich fibrin), then 
carefully sutured. Following closure, pressure should be applied to 
the socket(s) using a gauze pad and having the patient bite down on 
it for as long as 1 h to achieve hemostasis. Further bleeding control 
can be attained, if necessary, by placing a tea bag in the socket and 
the patient biting on it for 30 minutes; the tannic acid in regular tea 
serves as a local vasoconstrictor.50 

If bleeding concerns remain, oral topical antifibrinolytics, 
such as ε aminocaproic acid or tranexamic acid, can be used 
as an adjunct.43 A regimen of 10 mL of a 4.8% tranexamic acid 
solution 4 times a day for 7 days has been shown to reduce 
bleeding postoperatively.51 However, a typical prescription for an 
antifibrinolytic could represent a significant cost to the patient, and 
this must be considered before prescribing. 

Patients should be given clear instructions on the management 
of the clot in the postoperative period including: avoid vigorous 
rinsing, spitting, sucking or chewing on the affected side and, 
if bleeding continues or restarts, apply pressure using a folded 
piece of gauze for about 20 minutes. Finally, clinicians should 
counsel patients postoperatively about the signs and symptoms 
of excessive bleeding that should prompt them to seek further 
care at their dental office. Figure 2 is a visual representation of 
the steps in the management of postoperative bleeding.

Conclusion

There is a general consensus that, in most cases, treatment regimens 
with older anticoagulants (e.g., warfarin), antiplatelet agents (e.g., 
ticagrelor, ticlopidine, prasugrel, clopidogrel and/or aspirin) and 
new DOACs (e.g., dabigatran, rivaroxaban, apixaban and edoxaban) 
should not be altered before routine dental procedures with a low 
bleeding risk. The risks of ceasing or reducing these medication 
regimens (e.g., myocardial infarction, thromboembolism and stroke) 
far outweigh the consequences of prolonged hemorrhage, which 
can be controlled with local hemostatic measures. This approach is 
based on risk reduction by aiming to simplify patient management 
and minimize adverse clinical outcomes. 

Because new DOACs have only recently been approved by the 
FDA, more research is required before a definitive periprocedural 
treatment strategy for high-risk bleeding can be developed. Any 
potential alterations to the patient’s medication regimen before 
dental treatment should be planned in consultation with the patient’s 
physician. Over time, oral health care providers can expect to 
encounter many more patients being treated with DOACs compared 
with older anticoagulants, because of the advantages they offer, such 
as increased predictability and shortened half-life. It is, therefore, 
critical for clinicians to be familiar with the mechanism of thrombus 
formation; the reasons why patients are prescribed antiplatelet and/
or anticoagulant medications; and pre-operative, intra-operative 
and post-operative management. For more concise information 
regarding this subject, please see the American Dental Association52 
and Thrombosis Canada.53
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Figure 2: Treatment management for patients undergoing antithrombotic therapy.
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