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Dabigatran
etexilate for _
preventing stroke'
and systemic |
embolism in
atrial fibrillation

ALEX GALLUS MB BS, FRACP, FRCPA
JO JUDD B BS, FRACP

Compared with warfarin in patients with
nonvalvular atrial fibrillation, dabigatran at a
dose of 150 mg twice daily is more effective
for the prevention of stroke and systemic
embolism with a similar risk of major bleeding,
and at a dose of 110 mg twice daily has similar
effectiveness with less major bleeding. The
TGA recommends use of the higher dose
except in patients aged over 75 years or with
a high bleeding risk or with moderate renal
impairment, where they suggest the lower
dose should be used.
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DRUG UPDATE

trial fibrillation causes embolic stroke when thrombus

formed in the nonfunctioning left atrial appendage

detaches and lodges in a cerebral artery. The prevalence

of atrial fibrillation rises with age, from less than 0.1% in
people younger than 55 years to more than 10% in those older
than 80 years. Atrial fibrillation accounts for 7% of ischaemic
strokes in people aged between 50 and 59 years, rising to one-
third in octogenarians. Embolic strokes are often severe, and 15
to 30% of survivors are left permanently disabled."?

Antithrombotic therapy is effective."* The vitamin K antago-
nist warfarin prevents about 65% of strokes in patients with
atrial fibrillation and has twice the effectiveness of aspirin and
is more likely to prevent severe stroke (Table 1). However,
warfarin causes more major bleeding: 2.2% per annum com-
pared with 1.3% with aspirin. This makes it essential to balance
effectiveness with safety when recommending treatment. Almost
85% of people with newly diagnosed atrial fibrillation are
candidates for antithrombotic therapy to prevent stroke.
Persistent and paroxysmal atrial fibrillation carry similar

annual risks of a stroke developing, best estimated by using a
clinical prediction rule. The CHADS, score allots two points for
a previous stroke or transient ischaemic attack (S,) and one
point each for congestive heart failure or left ventricular systolic
dysfunction (C), hypertension (H), age 75 years or older (A)
and diabetes (D), as shown in Table 2.> The annual likelihood of
stroke increases from about 2% to 18% as the CHADS, score
rises from 0 to 6 (Table 3).
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DRUG UPDATE CONTINUED

A more complicated scoring system
(CHA,DS,-VASc) may improve predic-
tion when the CHADS, score is 0 or 1.*
CHA,DS,-VASc adds one point each for
having vascular disease (V), age between
65 and 74 years (A) and being female (sex
category, Sc), and age 75 years and older
receives two points (A,), as also shown in

Table 2. A CHADS, score of 0 remains
‘truly low risk’ if the CHA,DS,-VASc
score is 0, but escalates to ‘at risk’ if
the CHA,DS,-VASc score is 2 or more
(Table 3).

A major determinant of bleeding dur-
ing warfarin therapy is an excessively
high INR; the risk of bleeding increases

TABLE 1. STROKE IN PATIENTS WITH ATRIAL FIBRILLATION TREATED
WITH A VITAMIN K ANTAGONIST OR ASPIRIN™

Strokes (% per annum) Risk reduction (%)
Placeboor  Aspirin Warfarin or
untreated another vitamin
K antagonist

Atrial Fibrillation 8.1 6.3 21
Investigators, 1997
Atrial Fibrillation 45 14 68
Investigators, 1994
(Arch Intern Med 1994;
154: 1449-1457)
Van Walraven et al, 4.3 2.0 52

2002 (JAMA 2002;
288: 2441-2448)

* Pooled analyses of randomised trials where baseline incidence varied with selection criteria for study entry.

TABLE 2. CHADS, AND CHA,DS,-VASC SCORES COMPARED?*

Risk factor

Congestive heart failure or left C
ventricular systolic dysfunction

Hypertension H
Age 75 years or older

Diabetes mellitus D
Prior stroke, transient ischaemic S,

attack or thromboembolism

Vascular disease (prior peripheral
artery disease, myocardial infarction,
aortic plague)

Age 65 to 74 years

Sex category (i.e. female)

CHADS, CHA,DS,-VASc
Points Points

1 C 1

1 H 1

1 A, 2

1 D 1

2 S, 2

Vv 1

A 1

SC 1
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exponentially with INR but is markedly
raised once INR exceeds 6.° Patient-
specific bleeding risk can be estimated
using the HAS-BLED score. This scoring
system gives points for nine clinical pre-
dictors, namely hypertension (H), abnor-
mal renal or liver function (A), previous
stroke (S), bleeding history or predisposi-
tion (B), labile INR (L), being elderly
(over 65 years; E) and concomitant drug
or alcohol use (D), with a score of 3 or
more indicating closer clinical surveil-
lance is required (Table 4).° The HAS-
BLED system was developed and tested in
the Euro Heart Survey on atrial fibrilla-
tion (Table 5).

Previous advice was to avoid anti-
thrombotic therapy or take low-dose
aspirin if the CHADS, score was 0, to
take warfarin unless contraindicated if
the score was 2 or more, and to choose
warfarin or aspirin if the score was 1,
depending on likely bleeding risk and
personal preference. Present guidelines
from the European Society of Cardiol-
ogy recommend the use of an oral anti-
coagulant (warfarin or other) if the
CHA,DS,-VASc score is 2 or more, use of
an oral anticoagulant or aspirin if the
score is 1 (with a preference for oral anti-
coagulant over aspirin), and preferably no
antithrombotic therapy (i.e. no anticoagu-
lant or aspirin) if the CHA,DS,-VASc
scoreis 0.

NEW ORALLY ACTIVE
ANTICOAGULANTS IN ATRIAL
FIBRILLATION

Several new oral anticoagulants have
undergone extensive clinical trials in atrial
fibrillation and for other indications.
These anticoagulants are direct inhibitors
of single clotting factors (unlike warfarin,
which inhibits the vitamin K-dependent
synthesis of factors II, VII, IX and X and
the natural anticoagulant proteins C and
S). They include dabigatran etexilate, the
orally absorbed precursor (prodrug) for
dabigatran, which is a direct thrombin
inhibitor, and rivaroxaban and apixaban,
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which both inhibit factor Xa. This article
will focus on dabigatran.

These new anticoagulants have a lim-
ited potential for drug—drug interactions
and are given orally once or twice daily
without laboratory monitoring. They are
likely to prove much easier to use than
warfarin with its complex pharmacology,
unpredictable dose requirement, many
drug interactions and need for close labo-
ratory supervision.

Dabigatran etexilate, rivaroxaban and
apixaban have been approved in the USA
and the European Union for the preven-
tion of stroke and systemic embolism in
patients with nonvalvular atrial fibrillation.

The TGA approved dabigatran (150 mg
twice daily) in April 2011 and rivaroxaban
(20 mg once daily) in May 2012 for use in
Australia for prevention of stroke and
systemic embolism in patients with non-
valvular atrial fibrillation and at least one
additional risk factor for stroke. Rivaroxa-
ban was also approved in May 2012 for the
initial treatment of deep vein thrombosis
(DVT) and to prevent recurrence of DVT
and pulmonary embolism (15 mg twice
daily for three weeks, then 20 mg once
daily). Dabigatran (220 mg once daily),
rivaroxaban (10 mg once daily) and apix-
aban (2.5 mg twice daily) are approved by
the TGA and listed under the PBS for
preventing venous thromboembolism
after an elective hip or knee replacement.

The Pharmaceutical Benefits Advisory
Committee has accepted that there is a
place for dabigatran in the prevention of
stroke in patients with nonvalvular atrial
fibrillation. However, PBS listing of this
drug has been delayed pending further
modelling of value for money across
the full spectrum of patients with atrial
fibrillation.

The new oral anticoagulants invoke a
paradox. By freeing patients from the
need for coagulation testing, fixed-dose
oral anticoagulants such as dabigatran
bring the challenge of ensuring adher-
ence without the spur of laboratory
supervision.

TABLE 3. CHADS, AND CHA,DS,-VASC SCORES, AND ANNUAL RISK OF
STROKE OR OTHER THROMBOEMBOLISM IN ATRIAL FIBRILLATION3#*

CHADS, score Annual risk of
stroke (%)
0 1.9
1 2.8
2 4.0
3 519
4 8.5
5 12.5
6 18.2

CHA,DS,-VASc
score

Annual risk of
stroke (%)

0 0
0.7
18]
4.7
2.3
3.9
4.5

10.1

14.2

=

0o N O O~ W N

* Rates adjusted for aspirin use (with the assumption that aspirin reduces annual rates by 22%).

DABIGATRAN ETEXILATE

Oral absorption of dabigatran etexilate
is rapid, and the prodrug is converted
to dabigatran in the plasma and liver.
Simultaneous peaks of concentration and
anticoagulant effect occur within two
hours of dosing, and plasma concentra-
tions then decline with an elimination
half-life for the drug of 12 to 17 hours.?
Almost all circulating dabigatran (80%) is

TABLE 4. HAS-BLED SCORING
SYSTEM®

HAS-BLED scoring Points
clinical characteristic

Hypertension (systolic 1
above 160 mmHg)

Abnormal renal or liver 1or2
function (1 point each)

Stroke in past 1
Bleeding 1
Labile INRs 1

Elderly (age over 65 years) 1

cleared by the kidneys, so the drug should
be used with care in the elderly and is
contraindicated in patients with severe
renal failure (creatinine clearance less
than 30 mL/min). Oral bioavailability is
about 6%.

TABLE 5. BLEEDING RISK
DURING WARFARIN TREATMENT
FOR ATRIAL FIBRILLATION®*

HAS-BLED Bleeding rate
score per 100 years’
0 1.13
1 1.02
2 1.88
3 3.74
4 8.70
5 12.50
6 .
7 .
8 .
9 .

Drugs or alcohol 1or2 * Euro Heart Survey on atrial fibrillation.®
(1 point each) T Bleeding rates from the validation cohort.
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DRUG UPDATE CONTINUED

TABLE 6. RESULTS OF THE RE-LY TRIAL OF DABIGATRAN VERSUS WARFARIN IN ATRIAL FIBRILLATION. 12

Treatment group

Number of patients

Stroke or systemic embolism?
Relative risk (95% CI)*

Disabling or fatal stroke

Major bleeding®
Relative risk (95% ClI)

Intracranial bleeding
Relative risk (95% Cl)

Major gastrointestinal bleeding

Myocardial infarction®
Relative risk (95% Cl)

Death from any cause

Dabigatran 110 mg  Dabigatran 150 mg Warfarin P relative to warfarin
twice daily twice daily
6015 6076 6022
1.54% 1.11% 1.71% 110 mg: ‘non-inferior’ to warfarin
0.90 (0.74-1.10) 0.65 (0.52-0.81) (statistically no less effective)
150 mg: p < 0.001
0.94% 0.66% 1.00% 110 mg: p = 0.005
150 mg: p = 0.65
2.87% 3.32% 3.57% 110 mg: p = 0.003
0.80 (0.70-0.93) 0.93 (0.81-1.07) 150 mg: p = 0.32
0.23% 0.30% 0.74% 110 mg: p < 0.001
0.31 (0.20-0.47) 0.40 (0.27-0.60) 150 mg: p < 0.001
1.12% 1.51% 1.02% 110 mg: p = 0.43
150 mg: p < 0.001
0.82% 0.81% 0.64% 110 mg: p = 0.09
1.29 (0.96-1.75) 1.27 (0.96-1.75) 150 mg: p = 0.12
3.75% 3.64% 4.13% 110 mg: p=0.13

ABBREVIATION: ClI = confidence interval.

150 mg: p = 0.051

* Effectiveness and safety of dabigatran (110 mg or 150 mg twice daily) compared with warfarin (target INR, 2 to 3). Percentages refer to annual incidence of events.
T Results for stroke or systemic embolism, major bleeding and myocardial infarction are those after further analysis to include newly added events.'?

* Relative risk is versus warfarin.

The main target for drug interactions
is P-glycoprotein (P-gp), a gut cell efflux
transporter molecule that controls
absorption of the etexilate. Both drug
absorption and drug levels are increased
by strong P-gp inhibitors such as amio-
darone, verapamil and systemic keto-
conazole, and are reduced by strong
P-gp inducers such as St John’s wort and
rifampicin. Concomitant use of dabiga-
tran and ketoconazole is contraindicated,
and concomitant use of P-gp inducers
should generally be avoided.®®

There is no specific antidote for dabi-
gatran, unlike for warfarin (where vita-
min K administration immediately reverses
its anticoagulant effect).'” However, it has a
short half-life and so is excreted rapidly in
patients with normal renal function.

Dabigatran and other thrombin inhi -
bitors prolong the clotting times measured

72 MedicineToday

by common laboratory tests. The mea-
surement of dabigatran concentration in
cases of emergency is discussed later in
this article.

Dabigatran etexilate and atrial
fibrillation (the RE-LY trial)
The pivotal study of dabigatran etexilate
in nonvalvular atrial fibrillation is the
RE-LY (Randomised Evaluation of
Long-term Anticoagulant Therapy) trial,
a randomised study in which dabigatran
at doses of 110 mg twice daily and 150 mg
twice daily was compared with warfarin
(target INR, 2 to 3) in 18,113 patients for
a median follow-up period of two years,
with the primary efficacy outcome of
stroke or systemic embolism.'""? The dose
of dabigatran was masked while warfarin
treatment was unmasked (open label).
Patients entered the RE-LY trial with
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recently documented atrial fibrillation
plus at least one other risk factor for
systemic embolism (previous stroke or
transient ischaemic attack, heart failure,
age at least 75 years or age 65 to 74 plus
diabetes, hypertension or coronary artery
disease).!! The main reasons for exclusion
were high bleeding risk, creatinine clear-
ance less than 30 mL/min (estimated
using the Cockroft—Gault formula) and
contraindications to warfarin use. Most
patients had a moderate or high risk of
embolism (the CHADS, score was 2 in
35.7% of study patients and 3 to 6 in
32.5%). Almost half the patients had
taken a vitamin K antagonist for atrial
fibrillation, and about 40% were taking
aspirin before entering the study. Aspirin
use was allowed during the trial (at a dose
of less than 100 mg/day).

The RE-LY trial demonstrated that
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efficacy and bleeding risk of dabigatran
were dose-related. Patients taking war-
farin had a 1.71% annual incidence of
stroke or systemic embolism.'»'? This
compared with 1.11% in patients taking
twice-daily 150 mg dabigatran (a sig-
nificant reduction) and 1.54% in those
taking twice-daily 110 mg dabigatran.'""?
The incidences of disabling or fatal
stroke were 1.00% per year in the warfarin
group and 0.94% and 0.66% in the twice-
daily 110 mg and 150 mg dabigatran
groups, respectively.'' Major bleeding
was less frequent with twice-daily 110 mg
dabigatran than with twice-daily 150 mg
dabigatran or warfarin.!! An important
finding was significantly less intracranial
bleeding with both dabigatran doses
than with warfarin. These results are sum-
marised in Table 6.

There were adverse effects associated
with the use of dabigatran. Major gastro-
intestinal bleeding was more frequent
with twice-daily 150 mg dabigatran than
with twice-daily 110 mg or warfarin, and
people who took dabigatran were more
likely to report dyspepsia, and discon-
tinue study therapy, than those taking
open-label warfarin. In addition, the study
noted a small excess of myocardial infarc-
tion in patients taking dabigatran (annual
incidences, revised after further analysis,
were 0.82% and 0.81% with twice-daily
110 mg and twice-daily 150 mg respec-
tively, and 0.64% with warfarin; which
was not a statistically significant differ-
ence)."? All-cause mortality was unchanged
(Table 6).

Subgroup analyses from the

RE-LY trial

The quality of warfarin therapy is a criti-
cal question for all comparisons with new
oral anticoagulants. The best current
measure is the ‘time in therapeutic range’
(TTR), which is the average percentage of
treatment time with an INR of 2 to 3.
This was 64% in RE-LY, which compares
well with similar studies and is above the
usual TTR in community practice. In a

TABLE 7. DABIGATRAN EFFECTIVENESS AND BLEEDING RELATED TO
AGE, DOSE REGIMEN AND ASPIRIN CO-MEDICATION

Dabigatran 110 mg  Dabigatran 150 mg Warfarin
Subgroup twice daily (%/year) twice daily (%/year) (%/year)
Age under 75 years
Stroke/embolism 1.32 0.90 1.43
Major bleeding 1.89 212 3.04
e ntracranial 0.14 0.26 0.61
e Extracranial 1.76 1.91 2.44
o Gastrointestinal 0.84 1.22 1.03
Age 75 years or older
Stroke/embolism 1.89 1.43 2.14
Major bleeding 4.43 5.10 4.37
e ntracranial 0.37 0.41 1.00
e Extracranial 4.10 4.68 3.44
e Gastrointestinal 2.19 2.80 1.59
All age groups
Major bleeding
e Plus aspirin 3.65 4.08 4.32
¢ No aspirin 2.38 2.85 3.08

substudy report, RE-LY patients were
separated into quartiles depending on the
TTR achieved by study centres: excellent
(TTR, above 72.6%), good (TTR, 57.1 to
72.6%, or not so good (TTR, below
57.1%)."* Where TTR was excellent, the
rates of stroke, systemic embolism and
major bleeding were similar across treat-
ment groups, although both dabigatran
doses retained their advantage of less
intracranial bleeding. The TTR across
Australian study centres was 74% — that
is, in the excellent range.

A further subgroup analysis reported
that risk of major bleeding increased in all
treatment groups with advancing age."
Compared with warfarin, patients aged
75 years or older had less intracranial
bleeding but more major gastrointestinal
bleeding with dabigatran 150 mg or
110 mg twice daily, and more major
bleeding outside the brain or gastroin-
testinal tract with 150 mg twice daily
(Table 7). All treatment groups had more
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major bleeding if creatinine clearance was
less than 50 mL/min or if patients took
aspirin in addition to study drugs.
Adding clopidogrel to aspirin increased
the rates of major bleeding by 40 to 70%.

RE-LY trial findings were consistent
with overall results in patients with a
previous stroke or transient ischaemic
attack, or newly diagnosed atrial fibrilla-
tion, or who took warfarin before they
were enrolled.

RIVAROXABAN AND APIXABAN IN
ATRIAL FIBRILLATION
In a large trial that enrolled patients with
atrial fibrillation and a high risk of stroke,
rivaroxaban was no less (and probably
more) effective than warfarin in prevent-
ing stroke or systemic embolism, with less
intracranial bleeding but a similar total
risk of major and non-major bleeding."
Compared with warfarin in patients
with atrial fibrillation, apixaban was
more effective for the prevention of
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DRUG UPDATE CONTINUED

CASE STUDY

A male patient with newly diagnosed atrial fibrillation is aged 90 years and weighs
83 kg. He is otherwise well and mentally acute but he has treated hypertension
(blood pressure of 160/85 mmHg) and a serum creatinine level of 155 pmol/L. His

derived creatinine clearance is 35 mL/min.

His CHADS, score is 2, indicating the likelihood of his having an embolic stroke is
about 4% per annum. His HAS-BLED score is 3, indicating a likelihood of having
major bleeding on warfarin treatment of about 3% per annum.

If the decision is to avoid an anticoagulant then an embolic stroke would carry a
greater than 50% chance of resulting in serious long-term neurological deficit. If the
decision is to accept an anticoagulant then the most likely site of major bleeding is
from the gastrointestinal tract and the risk of intracranial bleeding is likely to be 0.5 to
1.0% per annum. In the case of gastrointestinal bleeding, this would require endoscopy
and possible biopsy as part of immediate care.

Many cardiologists would advise an anticoagulant. However, this patient has a significant
contraindication to dabigatran because its half-life is extended to 22 hours at his level of
reduced renal clearance, which would complicate the management of any major bleeding.

stroke or systemic embolism, caused
less haemorrhagic stroke and less major
bleeding, and resulted in lower mortal-
ity.'* Compared with aspirin, apixaban
diminished the stroke rate by over half
and significantly reduced mortality in
patients thought to be not suitable for
treatment with a vitamin K antagonist,
without increasing the rates of intracranial
or other major bleeding."”

DABIGATRAN FOR ATRIAL
FIBRILLATION IN CLINICAL PRACTICE
The evaluation of two dabigatran dosing
regimens (150 mg twice daily and 110 mg
twice daily) in the RE-LY trial led to ques-
tions about which regimen should be
preferred. The higher dose regimen was
more effective than warfarin and had a
similar risk of major bleeding, while the
lower dose regimen had similar effective-
ness to warfarin and less major bleeding;
both dose levels reduced the chances
of intracranial bleeding.

The TGA has approved both dabiga-
tran regimens for use in prevention of
stroke and systemic embolism in patients
with nonvalvular atrial fibrillation but
recommends 150 mg twice daily except
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in patients aged over 75 years or with a
high bleeding risk or moderate renal
impairment (creatinine clearance, 30 to
50 mL/min), where they suggest the use
of 110 mg twice daily should be consid-
ered.%” This advice is consistent with the
RE-LY trial subgroup analysis of results in
people aged 75 years or older, in which
the balance of efficacy for bleeding seemed
better with the lower dose regimen.
When considering the use of dabiga-
tran for patients with atrial fibrillation, it
should be noted that the RE-LY trial
excluded people with a contraindication
to warfarin therapy or high bleeding risk.
Severe renal failure was excluded because
dabigatran excretion depends on renal
function, so that half-life and drug levels
increase with diminishing creatinine
clearance. It seems prudent to consider
dabigatran in people who would other-
wise qualify for warfarin and whose
estimated creatinine clearance is above
the threshold level of 30 mL/min set by
RE-LY (the eGFR routinely reported by
laboratories tends to overestimate real
creatinine clearance in people with a
lower than average body weight, includ-
ing many who are elderly, as it does not

MARCH 2013, VOLUME 14, NUMBER 3

adjust for body surface area).

The RE-LY trial found the least differ-
ence between dabigatran and warfarin
in the study centres that had excellent
INR control, which suggests that patients
taking well-controlled warfarin might
prefer to stay with the drug they know.
The reduced risk of intracranial bleeding
with dabigatran should, however, be
considered.”

A case study illustrating the assess-
ment of a patient’s suitability for dabiga-
tran therapy is shown on this page.

More experience is needed with the
new oral anticoagulants before there can
be confidence about their safety in people
who are elderly, have low body mass or
have renal impairment. There may be a
temptation to use dabigatran as an anti-
coagulant for certain ‘off label’ conditions
such as valve replacement. This would be
hazardous. Indeed, two recent trials of dabi-
gatran in valve replacement were aban-
doned because dabigatran in this clinical
setting was less effective than warfarin.

Managing bleeding

It remains uncertain how major bleeding
or the need for urgent surgical interven-
tion should best be managed in patients
taking dabigatran or another new oral
anticoagulant.

The first response to clinically impor-
tant bleeding in a patient taking dabiga-
tran should be the usual interventions
(local measures and blood replacement)
and the maintenance of diuresis to preserve
renal dabigatran excretion, as the rela-
tively short half-life of the drug ensures
rapid excretion except in renal failure.
Activated charcoal reduces further absorp-
tion if given soon after the most recent
dabigatran dose. Albumin binding is low,
and haemodialysis can remove most of
the drug if usual measures fail to control
major bleeding.

Although there is no direct supporting
evidence, administration of a prothrom-
bin complex concentrate or recombi-
nant factor VIIa might help bypass
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dabigatran-induced thrombin inhibition
in people with life-threatening bleeding.’

Measuring dabigatran
concentration in emergencies
Several laboratories have introduced the
Hemoclot thrombin inhibitor assay to
measure dabigatran concentration in
patients who need urgent surgery or
develop major bleeding or thromboem-
bolism during therapy, or who may have
overdosed with dabigatran.

As mentioned earlier, dabigatran pro-
longs clotting times measured by com-
mon laboratory tests such as the activated
partial thromboplastin time (aPTT), INR
and thrombin clotting time (TCT). Also,
the TCT test is over-sensitive, the aPTT is
prolonged only at high concentrations,
and the INR is relatively insensitive to
dabigatran. Test results peak soon after
taking dabigatran and then diminish as
the drug is cleared from the circulation.'

It is not known how the prolonga-
tion of a TCT, aPTT or INR may trans-
late into bleeding risk or clotting risk,
and there is no evidence for considera-
tion of the use of these tests for dabiga-
tran dose adjustment.

CONCLUSION

Of the several new oral anticoagulants
now being introduced to clinical practice,
dabigatran etexilate and rivaroxaban have
been approved by the TGA for the pre-
vention of stroke and systemic embolism
in patients with nonvalvular atrial fibrilla-
tion. Both these drugs and also apixaban
have been approved for this use in the
USA and the European Union. These
new oral anticoagulants have a limited
potential for drug—drug interactions and
are given once or twice daily without lab-
oratory monitoring.

Dabigatran at a dose of 150 mg twice
daily is more effective than warfarin in
patients with atrial fibrillation and has a
similar risk of major bleeding, and at a
dose of 110 mg twice daily has similar
effectiveness to warfarin with less major

bleeding. The TGA recommends use of
the higher dose except in patients aged
over 75 years or with a high bleeding risk
or with moderate renal impairment, in
whom it is suggested the lower dose be
used. The Pharmaceutical Benefits Advi-
sory Committee considers there is a place
for dabigatran in the prevention of stroke
in patients with nonvalvular atrial fibrilla-
tion but the listing of this drug on the
PBS has been delayed while awaiting
further analysis of benefit and cost across
the full spectrum of patients with this
condition.

The new oral anticoagulants also invoke
a paradox. By freeing patients from the
need for coagulation testing, fixed-dose
oral anticoagulants such as dabigatran
will bring the challenge of ensuring
adherence without the spur of laboratory
supervision. Mr
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