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cians have been struggling with the

seemingly impossible task of dosing
vitamin K—-dependent anticoagulants ever
since they were demonstrated to be ben-
eficial in the treatment of acute myocar-
dial infarction.

At that time, the major risk for acute MI
was the development of a pulmonary em-
bolism occurring in the setting of weeks
of prescribed absolute bed rest.
Physicians, patients, and nurs-
es have dealt with the logistical
difficulties in managing the
narrow dose range required to
achieve maximum benefit
while minimizing risk. Dose
titration walks a fine line be-
tween recurrent embolic
stroke and major bleed.

The slow onset of vitamin K
antagonists such as warfarin as-
sociated with the variability of
dose response driven by genet-
ic polymorphism, food ingestion, and in-
teraction with other drugs has made dos-
ing a therapeutic nightmare. In spite of the
problems, vitamin K anticoagulant thera-
py has remained the standard method for
preventing thromboembolism in atrial fib-
rillation and after valve surgery. The
process of dose adjustment for warfarin,
the most commonly used drug of this
class, requires a huge manpower effort.

Over time, attempts to find an alterna-
tive therapy have been unsuccessful. Tri-
als comparing the combination of aspirin
and clopidogrel with aspirin alone found
the combination more effective than as-
pirin alone, but not as effective as warfarin.

The comparison of subcutaneously ad-
ministered factor Xa inhibitors fonda-
parinux and idraparinux with warfarin re-
sulted in fewer emboli but more bleeding.
The long-term subcutaneous administra-
tion required with low-molecular-weight
heparin also was unacceptable. More re-
cently, the direct thrombin inhibitor xime-
lagatran was found to have a benefit sim-
ilar to that of warfarin but with an
unacceptable incidence of hepatotoxicity.

For the first time, an effective and safe
replacement of warfarin has been devel-
oped. The direct thrombin inhibitor dabi-
gatran, a cousin of ximelagatran, was
shown to be at least as effective as warfarin
and associated with fewer bleeding
episodes, depending on the dosage, in the
18,000-patient RE-LY study presented in
August at the European Society of Cardi-
ology meeting (CARDIOLOGY NEWS Sep-
tember 2009, p. 1). If further clinical ob-
servations support the efficacy and safety
of this drug, it will represent a sea change
in our management of atrial fibrillation. It
will also affect the management of other
clinical entities that are prone to develop
thromboembolism, such as mechanical
nonbiologic valve implantation.

Dabigatran, approved in Canada and
Europe, is the first of this class of drugs
being developed to provide an opportuni-
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ty to evaluate other direct thrombin in-
hibitor molecules. In addition to direct
thrombin inhibitors, oral factor Xa in-
hibitors are under intense clinic evalua-
tion. One of these, rivaroxaban, also ap-
proved in Canada and Europe,
demonstrated efficacy in prevention of
venous thromboembolism following ma-
jor orthopedic surgery (N. Engl. J. Med
2008;358:2776-86). Like dabigatran, it has
arapid onset of action and can
be given orally in a fixed dose,
comparable to warfarin with
less bleeding. Both direct
thrombin and factor Xa in-
hibitors have been tested in or-
thopedic patients in whom ve-
nous thrombosis can be easily
identified with venography.
They are yet to be tested more
widely in other cardiovascular
settings. A number of studies
with factor Xa inhibitors are
underway to evaluate their
benefit in acute coronary syndromes in as-
sociation with antiplatelet therapy. The
clinical comparison of these two new
classes of anticoagulants will require fur-
ther definition.

It is clear that these drugs will change
the shape of anticoagulant therapy for a
variety of cardiovascular conditions. Many
patients undergoing atrial fibrillation ab-
lation may find a safe, easily taken oral
medication a better alternative to electro-
physiologic intervention. The safety and
benefit of these new classes of anticoag-
ulants will make it possible for more pa-
tients and physicians to adhere to pub-
lished guidelines once their efficacy is
proved. For now, dabigatran represents a
major advance in the prevention of throm-
boembolism in these patients. [ |

DR. GOLDSTEIN, medical editor of
CARDIOLOGY NEWS, is professor of medicine
at Wayne State University and division head
emeritus of cardiovascular medicine at
Henry Ford Hospital, both in Detroit.
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