This is a revised version of the article
published in the October 2014 issue
(BCMJ 2014,56:391-394). The author
corrected an error that appeared in Table 1
in the original article (edoxaban 60 mg was
in the ENGAGE trial, not the RE-LY trial).

ABSTRACT: The new oral anticoag-
ulants studied in trials designed to
demonstrate noninferiority to war-
farin (RE-LY, Rocket-AF, Aristotle,
and ENGAGE) are used in fixed-dose
regimens while warfarin is a vari-
able-dosing drug. Therefore, any
meaningful comparison of warfarin
with such agents must account for
the quality of warfarin management
as measured by the average time
in therapeutic range for the inter-
national normalized ratio (INR) and
the tightness of INR control (i.e., the
closeness of INR values to the tar-
get INR). Because of differences in
the quality of warfarin management,
the findings for intracranial hem-
orrhage and hemorrhagic stroke in
these multinational studies do not
reflect Canadian clinical experi-
ence, and therefore should not be
used to support the use of new oral
anticoagulants for nonvalvular atrial
fibrillation. This position was stated
clearly in a 2011 Therapeutics Let-
ter, and the issue now needs to be
addressed by Health Canada, the Ca-
nadian Cardiovascular Society, and
the Canadian Agency for Drugs and
Technologies in Health.
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It's time to pull the plug on the
new oral anticoagulants for
nonvalvular atrial fibrillation

Studies comparing dabigatran and similar agents with warfarin do
not demonstrate noninferiority when warfarin is properly managed.

hree new oral anticoagulants
(NOACs) are now on the

market in Canada for use in
patients with nonvalvular atrial fibril-
lation. The agents are dabigatran,
rivaroxaban, and apixaban. Standing
in the wings awaiting Health Canada
approval is edoxaban. (While the
term target-specific oral anticoagu-
lants, or TSOAC:s, is also used for
these agents, we will use the more
familiar term NOAC:s in this article.)
The randomized controlled trials
supporting the use of these agents in
Canada are RE-LY (dabigatran 110
mg and 150 mg),' Rocket-AF (riva-
roxaban),” Aristotle (apixaban),’ and
ENGAGE (edoxaban 30 mg and 60
mg).* All four studies used stroke or
systemic embolism as the primary
outcome and were designed to demon-
strate that each NOAC is noninferior
to warfarin. However, while NOACs
are used in fixed-dose regimens, war-
farin is a variable-dosing drug requir-
ing careful management. Therefore,
any meaningful comparison of warfa-
rin and other agents must account for
the quality of warfarin management.
This is measured by the average time
in therapeutic range (TTR) for the
international normalized ratio (INR)
and the tightness of INR control (the
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closeness of INR values to the tar-
get INR). The closer INR values are
to the target INR, the fewer outliers,
resulting in strokes and hemorrhages,
will be experienced. When discussing
warfarin performance, references to
warfarin are meaningless unless prop-
erly referenced in the context of time
in therapeutic range and tightness of
INR control.

To illustrate these points, let us
look first at ischemic strokes and TTR
in the RE-LY trial.! The study’s mean
TTR was 64%. At this TTR, subjects
taking dabigatran 110 mg experienced
159 ischemic strokes, those taking
dabigatran 150 mg experienced 111
ischemic strokes, and those taking
warfarin experienced 142 strokes.
But, when using the RE-LY data in
a sensitivity analysis at TTRs great-
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Any meaningful comparison of warfarin
and other agents must account for the
quality of warfarin management.

er than 72.6% (the upper quartile),’
dabigatran 150 mg subjects experi-
enced 35 ischemic strokes and war-
farin subjects 29. Although the num-
bers are smaller and lack the same
statistical significance, at this TTR
range there is no evidence for claim-
ing that dabigatran 150 mg is nonin-
ferior to warfarin with respect to the
prevention of ischemic stroke. What
is our mean TTR nationally in Cana-

da? Nobody knows because computer
software is required to calculate the
TTR (Rosendaal method) and we pri-
marily rely on manual warfarin dos-
ing systems in Canada. Furthermore,
in RE-LY the mean TTR for Canada
was 71%, not 64%, the mean TTR for
all 44 participating countries.
Secondly, let us look at the impor-
tance of the tightness of INR control
in two trials. Sportif'V, a trial compar-

Table 1. Rate of intracranial hemorrhage in ICES, a real-world, Canadian population-based

study of warfarin, versus rates in new oral anticoagulant and warfarin arms of multinational

RCTs.
] Number | Number Tria-l ICH rate
Trial Drug |_Jf of ) duration | TTR (%) (%)
subjects | countries | (years)

ICES warfarin 125195 1 5.0 —* 0.20
RE-LY dabigatran 110 mg 6015 44 20 64 0.23
ENGAGE edoxaban 30 mg 7034 46 2.8 68** 0.26
RE-LY dabigatran 150 mg 6076 44 20 64 0.30
Aristotle apixaban 9052 39 1.8 62 0.33
ENGAGE edoxaban 60 mg 7035 46 2.8 68 0.39
Rocket-AF | rivaroxaban 71 45 20 55 0.50
Rocket-AF | warfarin 7125 45 20 55 0.70
RE-LY warfarin 6022 44 20 64 0.74
Aristotle warfarin 9088 39 1.8 62 0.80
ENGAGE warfarin 7036 46 28 68 0.85

TTR = time in therapeutic range
ICH = intracranial hemorrhage

* Measuring TTR (Rosendaal method) is a four-step mathematical equation best calculated by
computer software. ICES did not have TTR data available for this study because, in Canada, we
generally rely on manual warfarin dosing systems incapable of performing this calculation.

** ENGAGE investigators reported TTR as a median; all others in this table are means.
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ing ximelagatran to warfarin,® with a
mean TTR of 68%, had a hemorrhag-
ic stroke rate of 0.1% in the warfarin
control arm. ENGAGE, a trial com-
paring edoxaban to warfarin,* with
a median TTR of 68% had a hemor-
rhagic stroke rate 9 times higher than
that found in Sportif V at 0.9% in its
warfarin control arm. How do we
explain the difference? The excep-
tional feature of Sportif V was the
tightness of INR control: 83% of the
INR values in the study were between
1.8 and 3.2. Sportif V was carried out
in North America and ENGAGE was
carried out in 46 countries.

Clearly, the hemorrhagic stroke
rates from multinational trials involv-
ing many countries (39 to 46) can-
not be used to support NOAC use in
Canada because of differences in the
quality of our warfarin management
systems. This difference in real-world
warfarin management in Canada is
further demonstrated by the intracra-
nial hemorrhage (ICH) rates identi-
fied by Gomes and colleagues, who
carried out a study at the Institute
of Clinical and Evaluative Studies
(ICES) at the University of Toronto
to determine the rates of hemorrhage
among Ontario patients treated with
warfarin in routine clinical practice.’
The large sample size of 125195
subjects constituted almost half the
patients on warfarin in Canada. The
median age for starting warfarin ther-
apy was 77 years. The subjects were
real-world patients, and were treated
according to Canadian, as opposed to
international, warfarin management
practices.

In the rate of ICH in the
ICES study is compared with rates in
the multinational NOAC trials (both
treatment arms and the control arms).
It is clear that the ICH rate in Ontario,
at 0.20%, is lower than the ICH rates
in the treatment and control arms
of the NOAC multinational RCTs.
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Although it is generally unaccept-
able to compare dissimilar studies,
RCTs should by design result in find-
ings that beat real-world experience.
Dr Gomes explains these findings as
follows: “Given that the studies with

It appears that hemorrhagic stroke
rates are overstated in the warfarin
arms of all the NOAC multinational

trials for the Canadian context.

higher estimates consolidate data
from many countries, it could be that
variations in health care setting are
leading to higher rates [of ICH] else-
where (perhaps due to differences in
monitoring, dose titration, etc.)” (per-
sonal communication by e-mail with
T. Gomes, 17 December 2012).

Similar discrepancies can be seen
in [EZI¥Y, where the rates of hem-
orrhagic stroke in the warfarin arms
of the multinational RCTs are 7 to 9
times higher than the rate in the North
American Sportif V trial.

It appears that hemorrhagic stroke
rates are overstated in the warfarin
arms of all the NOAC multinational
trials for the Canadian context, and
therefore so are the primary endpoints
and the conclusions of noninferiority
of NOACs to warfarin.

Thus, the NOAC RCTs are not
valid in the Canadian context, and
since there is no other RCT evidence
of statistical significance to support
NOAC use in Canada, these agents
should be removed from the market
by Health Canada for use in nonval-
vular atrial fibrillation until such evi-
dence from Canadian RCTs is avail-
able to justify their use.

bleeding management strategy, it is
no wonder that dabigatran has been
the subject of litigation related to GI
hemorrhages in the US.?

NOAC: are also expensive (e.g.,
$1200 per year) and no cost has been
attached yet to a future monitoring
test or reversal agent. In the mean-
time, patients risk prolonged and
expensive resuscitations for bleeding
complications.

In 2011, the Therapeutics Ini-
tiative at the University of British
Columbia boldly addressed deficien-
cies of the RE-LY trial.’ In a Thera-
peutics Letter reviewed by 60 experts
and primary care physicians, the
Therapeutics Initiative summarized
concerns about the use of dabigatran
for atrial fibrillation as follows:

* Licensing of dabigatran 150 mg
B.1.D. for atrial fibrillation is
premature, pharmacologically
irrational, and unsafe for many
patients.

The optimal dose of dabigatran
for nonvalvular atrial fibrilla-
tion is not yet clear.

An independent audit of RE-
LY is needed to check for irreg-
ularities in conduct, sources of
bias, and the cause of the unusu-
ally high incidence of intracra-
nial hemorrhage in the warfarin
arm.

An independently conducted
double-blind RCT comparing
dabigatran with warfarin in
patients with nonvalvular atrial
fibrillation is required.

Table 2. Rate of hemorrhagic stroke in Sportif V, a North American RCT of warfarin, versus

rates in warfarin arms of multinational RCTs.

Furthermore, there are other con- Sample | Number of Trial

cerns that make caution desirable. | Trial Drug size (/N) | countries | duration | TTR(%) | HS rate (%)
The NOACs were brought to market Iyears)
without a reversal agent or a monitor- | Sportif V.| warfarin 2/1962 2 17 68 0.1
ing test that establishes patient adher- Sportif ll | warfarin 9/1703 92 15 66 0.4
ence. As well, although the most :
efficacious NOAC in the preven- RE-LY warfarin 45/6022 44 2.0 64 0.7
tion of ischemic stroke is dabigatran Rocket-AF | warfarin 50/7082 45 2.0 55 07
150 mg, the RE-LY authors reported i .

. Aristotle warfarin 78/9081 39 1.8 62 0.8
that dabigatran 150 mg had double
the GI hemorrhage rate of warfarin ENGAGE warfarin 90/7036 46 2.8 68 0.9

at a TTR greater than 72.6%.° With
no reversal agent, monitoring test, or

TTR = time in therapeutic range
HS = hemorrhagic stroke
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» Taking antiplatelet drugs in
combination with oral antico-
agulants doubles the incidence
of major bleeding events.

It is time to recognize that the con-
clusions reached by the Therapeutics
Initiative require our serious atten-
tion, not only with respect to dabi-
gatran, but also with respect to other
NOAC:S. The ball is now in the court
of Health Canada, the Canadian Car-
diovascular Society, and the Canadi-
an Agency for Drugs and Technolo-
gies in Health. It is time to properly
address these issues. The status quo is
unacceptable.
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The RE-LY authors reported that
dabigatran 150 mg had double the
Gl hemorrhage rate of warfarin

at a TTR greater than 72.6%.
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