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Direct oral anticoagulants reduce the risk
of dying from bleeding compared with
vitamin K antagonists in patients with atrial
�brillation or venous thromboembolism

Question
In people with atrial �brillation or venous thromboembolism, do direct oral anticoagulants
reduce the risk of dying from bleeding compared with vitamin K antagonists (warfarin)?

The research
A summary of 11 studies published up to November 2014.

Who? The studies included more than 70,000 people with atrial �brillation and more than
27,000 patients with venous thromboembolism. Patients with these conditions need medium
to long-term anticoagulation.

What? The studies compared direct oral anticoagulants with warfarin.

Direct oral anticoagulants vs Vitamin K antagonists

Pradaxa (dabigatran), a direct
thrombin inhibitor
Eliquis (apixaban), Xarelto
(rivaroxaban), and Savaysa
(edoxaban), all factor Xa inhibitors

 Mostly Coumadin (warfarin)

What the researchers found
Most studies were moderate to high quality.

People with atrial �brillation

Taking a direct oral anticoagulant instead of warfarin would prevent 2 deaths from
bleeding in 1000 people over an average of 1 to 3 years.

People with venous thromboembolism
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Taking a direct oral anticoagulant instead of warfarin would prevent 1 death from bleeding
in 1000 patients over an average of 6 months.

The bottom line
In people with atrial �brillation or venous thromboembolism, treatment with a direct oral
anticoagulant instead of a vitamin K antagonist (warfarin) reduces the risk of dying from
bleeding.

Summary of �ndings
Direct oral anticoagulants vs vitamin K antagonists (warfarin) for atrial �brillation or venous
thromboembolism

 Rate of dying from
bleeding

  

Patients 
 

Direct oral
anticoagulants

Warfarin Absolute e�ect of
direct oral

anticoagulants vs
warfarin

Number of
studies and

quality of the
evidence

Patients with atrial
�brillation

0.27% 0.51% About 2 fewer people
out of 1000 died from
bleeding

5 studies (high to
moderate quality)

Patients with
venous
thromboembolism

0.06% 0.16% About 1 less person
out of 1000 had fatal
bleeding

6 studies (high to
moderate quality)

This Evidence Summary is based on the following systematic review:

Caldeira D, Rodrigues FB, Barra M, et al. Non-vitamin K antagonist oral anticoagulants and
major bleeding-related fatality in patients with atrial �brillation and venous
thromboembolism: a systematic review and meta-analysis. Heart. 2015 Aug;101(15):1204-11.
doi: 10.1136/heartjnl-2015-307489. Epub 2015 Jun 2. PubMed
(https://www.ncbi.nlm.nih.gov/pubmed/26037103?dopt=Abstract)

E�ect of direct oral anticoagulants (DOACs) on death due to bleeding

The incidence of venous thromboembolism (VTE) in Canada has been estimated at about
1 per 1000 patients.  Assuming a population of about 35,000,000, there will be about
35,000 new cases of VTE per year in Canada, and about 35 deaths per year will be
prevented by using direct oral anticoagulants (DOACs) rather than warfarin. From a
population perspective, this is undoubtedly an important result. Assuming a cost of $600
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for 6 months of treatment with a DOAC, the cost per life saved would be $600,000, and
the overall cost to save 35 lives would be $21 million. This is valuable information for
policy makers and those in charge of coverage decisions.

Of course, the e�ect of DOACs on VTE recurrence and overall mortality should also be
assessed. In making decisions about treatment, particularly when a patient is paying for
the medication, absolute numbers are even more important to consider. In patients with
VTE, the risk of dying from bleeding is about 2 per 1000 patients treated, and the risk is
reduced to 1 per 1000 with DOACs compared with warfarin. Is this worth $600 out of
pocket? There is no right or wrong answer, and the need for monitoring and the potential
drug and food interactions should weigh in on the decision. Certainly, the risk is not so
high that a patient should lose his peace of mind if he cannot a�ord treatment with a
DOAC. And what about the lack of an antidote to reverse the e�ect of DOACs when
bleeding occurs—a key concern when making the decision to start DOAC therapy.
Although reversal of DOACs might be more cumbersome, the overall mortality due to
bleeding is lower with DOACs than with warfarin. Thus, reversal might not be such a big
problem.

Doctor, what is my risk of dying from bleeding if I take a DOAC?

Your risk of dying from bleeding is very low: About 1 in 1000 patients taking a DOAC for 6
months to treat VTE will die by bleeding. This is about half the risk of bleeding you would
be exposed to by taking warfarin, the only anticoagulant that was available until few
years ago and still is a viable and much cheaper alternative.

Tagalakis V, Patenaude V, Kahn SR, Suissa S. Incidence of and mortality from venous
thromboembolism in a real-world population: the Q-VTE Study Cohort. Am J Med.
2013:126:832.e13-21.
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Glossary
anticoagulant medications that prevent blood clots from forming or travelling (aka

blood thinner)

anticoagulants medications that prevent blood clots from forming or travelling (aka
blood thinner)

anticoagulation medications that prevent blood clots from forming or travelling (aka
blood thinner)

apixaban Eliquis® (aka DOAC)
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atrial �brillation an abnormal cardiac rhythm that results in an irregular heartbeat,
caused by abnormal electrical conduction within the small upper
chamber of the heart (aka arrhythmia)

dabigatran Pradaxa® (aka DOAC)

direct oral
anticoagulant

anticoagulant pill that does not require blood tests to monitor the
e�ect (aka novel oral anticoagulant, NOAC); examples include
apixaban, dabigatran, edoxaban, rivaroxaban

direct oral
anticoagulants

anticoagulant pill that does not require blood tests to monitor the
e�ect (aka novel oral anticoagulant, NOAC); examples include
apixaban, dabigatran, edoxaban, rivaroxaban

DOAC anticoagulant pill that does not require blood tests to monitor the
e�ect (aka novel oral anticoagulant, NOAC); examples include
apixaban, dabigatran, edoxaban, rivaroxaban

edoxaban Lixiana® (aka DOAC)

major bleeding serious bleeding (e.g. requiring a visit to the doctor or hospital, an
invasive test to �nd the source of bleeding or a blood transfusion)

meta-analysis advanced statistical method that combines the results of di�erent
studies together

rivaroxaban Xarelto® (aka DOAC)

systematic review thorough search and evaluation of the available research evidence on
a particular topic

venous
thromboembolism

the collective term referring to blood clots within the veins, most
commonly deep vein thrombosis and pulmonary embolism

venous
thromboembolism
(VTE)

the collective term referring to blood clots within the veins, most
commonly deep vein thrombosis and pulmonary embolism

Very Low Additional studies are highly likely to have di�erent results

VTE venous thromboembolims; collective term referring to blood clots
within the veins

warfarin anticoagulant pill that blocks the liver from making normal clotting
proteins (the proteins are still made but they don't work); requires
blood tests to monitor the e�ect (aka Coumadin®)
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