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ABSTRACT
The therapeutic and economic value of dabigatran compared with warfarin as anticoagulation
treatment in the prevention of stroke and systemic embolism in patients with atrial fibrillation.
Finnish Medicines Agency Fimea. Serial Publication Fimea Develops, Assesses and Informs
4/2012. 25 p. ISBN 978-952-5624-26-7.
In this pilot assessment, the therapeutic and economic value of dabigatran in the prevention of stroke and systemic embolism was compared with warfarin. The prevention of cardiogenic thromboembolism, with anticoagulants or other treatments, is the most important approach to improve the prognosis of patients with atrial fibrillation. The most commonly
used anticoagulant has long been warfarin, which is also recommended by national treatment guidelines. In 2011, dabigatran was granted an extension of marketing authorisation to include non-valvular atrial fibrillation in patients with increased risk of stroke as an indication for use. In Finland, the number of patients with atrial fibrillation is estimated to be
50,000–100,000.
In terms of posology, there are significant differences between the assessed medicines. For warfarin, the dosing is individualized and requires laboratory monitoring (of INR values), whereas dabigatran dosing is fixed and there is no need for
corresponding laboratory monitoring. Using dabigatran instead of warfarin may thus reduce the use of related health care
resources. Unlike for warfarin, there is currently no antidote for dabigatran.
Evidence on the health effects of dabigatran in atrial fibrillation mainly derives from one multi-centre trial lasting approximately two years. In this trial, compared with warfarin, dabigatran 150 mg twice daily (b.i.d) prevented stroke and systemic embolism (1.11 vs. 1.71 events per 100 patient-years; relative risk [RR] 0.65, 95% confidence interval [CI] 0.52–
0.81) as well as cardiovascular mortality (RR 0.85, 95% CI 0.72–0.99). Dabigatran 110 mg b.i.d., however, did not differ
from warfarin in any of these outcomes. Evidence on the relative effect of dabigatran on overall mortality was equivocal.
Major bleeding was less common with dabigatran 110 mg b.i.d than warfarin (RR 0.80, 95% CI 0.70–0.93); however,
dabigatran 150 mg b.i.d. did not differ from warfarin with regard to major bleeding. The incidence of severe gastrointestinal bleeding was higher for dabigatran 150 mg b.i.d. than warfarin (RR 1.50, 95% CI 1.19–1.89), but that for dabigatran
110 mg b.i.d. did not differ from warfarin. The incidence of intracerebral bleeding was lower than for warfarin for both
dabigatran 150 mg b.i.d. (RR 0.40, 95% CI 0.27–0.60) and dabigatran 110 mg b.i.d. (RR 0.31, 95% CI 0.20–0.47). In the
trial, gastrointestinal symptoms (dyspepsia) were more common with dabigatran treatment than warfarin. Patients on
dabigatran discontinued study treatment more frequently than those on warfarin.
In conjunction with other evidence, the results from subgroup analyses imply that the therapeutic benefits from dabigatran
relative to warfarin may be more apparent when warfarin treatment is not successful (poor INR control), and analogously,
less so when INR control is adequate on warfarin treatment. The relative effects (benefits and harms) of dabigatran thus
appear to be modified by the level of INR control attained on warfarin.
Concomitantly, the level of INR control on warfarin modifies the cost-effectiveness of dabigatran treatment. Dabigatran is
more likely to be cost-effective relative to warfarin treatment with poor INR control. Relative to warfarin treatment with
adequate INR control, the benefits from dabigatran treatment remain low in relation to the higher costs.
More research evidence is needed for comprehensive evaluation of the therapeutic and economic value of dabigatran.
The only evidence available for the present assessment is derived from a single short-term study that was not doubleblind.
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1. FOREWORD
This executive summary is an unofficial translation and
an abridgement of the corresponding assessment report:
“The therapeutic and economic value of dabigatran compared with warfarin as anticoagulation treatment in the
prevention of stroke and systemic embolism in patients
with atrial fibrillation. Serial Publication Fimea Develops,
Assesses and Informs 4/2012.” The original report is in
Finnish.

EXECUTIVE SUMMARY

Disclaimer
Health technology assessments are summaries concerning the health and economic effects of medicines
and they are devised by experts. This abridged and
unofficially translated summary should not be used
for diagnostic purposes nor should it take preference
over the medical judgements of doctors or other
health care professionals regarding the best possible
treatment of a patient.
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2. SCOPE OF THE ASSESSMENT
The aim of this assessment is to compare the therapeutic
and economic value of dabigatran with warfarin as anticoagulant treatment in non-valvular atrial fibrillation patients
with increased risk of stroke. The detailed scope of the
assessment is presented in Table 1.

Table 1. The patient population, interventions and comparison, outcomes and time horizon (PICOT) considered
in the assessment.
Definition/description
Population

Adults (over 18 years) with non-valvular atrial fibrillation and moderate or high risk of ischaemic stroke or
systemic embolism and at least one of the following
risk factors:
• previous ischaemic stroke, transient ischaemic
attack or systemic embolism
• left ventricular ejection fraction < 40%
• symptomatic congestive heart failure (NYHA* class
2 or more)
• age ≥ 75 years
• age ≥ 65 years and at least one of the following:
diabetes, coronary artery disease or hypertension
in addition the following subgroup analyses:
• groups based on level of INR control (INR values
within target range)
• groups based on renal function (mild, moderate and
severe renal insufficiency).

Intervention

Dabigatran etexilate mesilate (Pradaxa®) 110 or 150
mg twice a day orally

Comparator

Warfarin orally with a target INR** of 2–3

Outcome

Health effects:
• overall mortality
• strokes
• haemorrhagic strokes
• non-haemorrhagic strokes
• systemic embolism
• health-related quality of life
Safety:
• adverse effects (e.g. bleeding)
Costs:
• Incremental Cost-Effectiveness Ratio (ICER)
(€/Quality-Adjusted Life Year, QALY)

Time
horizon

Life

* NYHA; New York Heart Association
** INR; International Normalized Ratio

EXECUTIVE SUMMARY
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3. THE HEALTH PROBLEM
AND CURRENT USE OF THE
TECHNOLOGY
3.1 Methods

risk of intracardiac blood clotting and thrombus development. A thrombus or a part of it may enter the blood flow
to the arterial system and cause blockage of a vessel and
subsequent tissue injury due to lack of oxygen. Both
dabigatran and warfarin prevent blood clotting. The prevention of intracardiac blood clotting is the most important
treatment for atrial fibrillation in terms of the patient’s
prognosis. The main risk factors for stroke in patients with
atrial fibrillation are previous stroke or transient ischaemic
attack, advanced age, mitral valve stenosis, a valve prosthesis, atrial hypertension, congestive heart failure and
diabetes. Risk scores (e.g. CHADS2 and CHA2DS2VASc) have been developed to assess a patient’s personal risk.

The health problem and current use of the technology
assessed have been described as answers to assessment elements (Table 2).
Table 2. Assessment elements in the domain “Health
problem and current use of the technology”.
ID

Assessment elements

A0001,
A0002

Why are dabigatran and warfarin used?

A0004

How does stroke or systemic embolism develop in a
patient with atrial fibrillation?

A0009

How do dabigatran and warfarin affect the risk of
stroke or systemic embolism in atrial fibrillation?

A0003

Which are the known risk factors for stroke in patients
with atrial fibrillation?

A0005,
A0006,
A0008

What are the symptoms and consequences of stroke
or systemic embolism related to atrial fibrillation for a
patient and for society?

A0015,
A0016,
A0017

How is anticoagulation treatment in atrial fibrillation
managed in different stages of the disease?

A0007

How many atrial fibrillation patients in Finland belong
to the dabigatran target group?

A0011

How common is the use of dabigatran or warfarin in
atrial fibrillation patients in Finland?

The risk of stroke is 3–5 times greater for a patient with
atrial fibrillation than for people with normal heart rhythm.
The most common symptoms of a stroke are unilateral
limb paralysis, disturbance in speech or sight, dizziness
and nausea. Strokes with underlying heart disorder result
in more functional limitations than strokes of other origin.
Approximately 15–20% of all strokes are associated with
atrial fibrillation. A stroke is the most common cause of
death in atrial fibrillation patients.
The symptoms of systemic embolism depend on the
vessel affected and the site of the clot, and they may
include pain or coldness of a limb. The annual prevalence
of ischaemic stroke in conjunction with non-valvular atrial
fibrillation is approximately 5%, i.e. 2–7 times that of
those with no atrial fibrillation. The prevalence of systemic
embolism is far less. In Finland stroke is a common cause
of death (8–12% of all deaths). Ischaemic strokes
account for approximately 80% of all strokes.

The evidence used in this domain comes from national
and international guidelines, original research, review
articles and Summaries of Product Characteristics of the
agents assessed. Furthermore, a register-based study
was performed to describe the Finnish atrial fibrillation
population and current use of anticoagulant treatment
among them. Descriptive synthesis is used to report the
results.

3.2 Main results

Anticoagulant treatment is recommended if atrial fibrillation lasts for more than 48 hours. Even if the normal sinus
rhythm has been restored, permanent anticoagulation is
recommended for patients with increased risk of stroke or
embolism. Warfarin is the most common and recommended anticoagulant treatment for atrial fibrillation patients in Finland.

The indication addressed in this assessment is prevention of stroke and systemic embolism in adult patients
with non-valvular atrial fibrillation and increased risk of
stroke. Both medicines assessed also have other potential indications. Atrial fibrillation (fibrillatio atriorum, ICD
code I48) is a heart rhythm disorder. The mechanical
function of the heart atria is disturbed with underlying
uncontrolled electrical activation. Atrial fibrillation bears a

EXECUTIVE SUMMARY
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Atrial fibrillation patients in Finland
The prevalence of atrial fibrillation in the general Finnish
population has been estimated to be 1%, but is increasing with age. The number of atrial fibrillation patients in
Finland is not known, but based on several sources it is
estimated to be 50,000–100,000, possibly even higher.
Not every patient with atrial fibrillation needs anticoagulation treatment, and some patients may receive this treatment for some other reason than atrial fibrillation.

cording to various sources. Some of these patients may,
however, be using warfarin for some other indication than
atrial fibrillation or they may have several indications for
warfarin. There are fewer indications for dabigatran than
for warfarin. It is estimated, however, that most Finnish
atrial fibrillation patients using or in need of warfarin might
be considered for treatment with dabigatran.

3.3 Comments
Atrial fibrillation is a common health problem, the incidence and prevalence of which are increasing with the
aging population (Fuster et al. 2011). According to the
available evidence the current number of atrial fibrillation
patients in Finland is between 50,000 and 100,000, possibly even higher. The Finnish atrial fibrillation patients
identified in the register-based study closely resembled
those identified in other countries in terms of age, comorbidities and gender distribution. Yet much is still unknown.
At the moment warfarin is the most commonly used and
recommended anticoagulant treatment for patients with
atrial fibrillation who are at increased risk of stroke. Of the
Finnish atrial fibrillation patients identified 70% were using warfarin. We could not, however, conclude whether
the patients were using warfarin solely for atrial fibrillation
or whether they had more than one indication for warfarin
treatment. Dabigatran has been granted a marketing
authorisation for anticoagulation in atrial fibrillation. The
medical indications for dabigatran are fewer than those
for warfarin. Nevertheless it is believed that most Finnish
atrial fibrillation patients requiring anticoagulation could
be eligible for dabigatran treatment.

According to Fimea’s register-based study the demographic and characteristic features of Finnish atrial fibrillation patients resemble those seen in international studies.
The patients are over 70 years of age on average, and
almost half of them are over 75. Patients with atrial fibrillation typically also have other medical conditions, the
prevalences of which are similar to those seen in international studies. Finnish atrial fibrillation patients not using
warfarin are younger, on average, than those using warfarin, and they also have fewer other medical conditions.
A considerable proportion of Finnish atrial fibrillation patients use proton pump inhibitors or H2 inhibitors. Based
on risk factor scores most Finnish atrial fibrillation patients are at increased risk of stroke.
In August 2011, dabigatran was granted an extension to
its marketing authorisation as anticoagulant treatment in
non-valvular atrial fibrillation in patients with increased
risk of stroke. The use of dabigatran in this indication has
not yet been established in Finland. The number of Finnish atrial fibrillation patients using warfarin is not known,
but is estimated to be between 20,000 and 94,000 ac-

EXECUTIVE SUMMARY
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4. DESCRIPTION AND TECHNICAL
CHARACTERISTICS OF THE
TECHNOLOGY
4.1 Methods

Dabigatran is indicated for prevention of stroke and systemic embolism in adult patients with non-valvular atrial
fibrillation and one or more of the following risk factors:
• Previous stroke, transient ischaemic attack, or systemic embolism (SEE)
• Left ventricular ejection fraction < 40%
• Symptomatic heart failure, ≥ New York Heart Association (NYHA) Class 2
• Age ≥ 75 years
• Age ≥ 65 years associated with one of the following:
diabetes mellitus, coronary artery disease, or hypertension.

The technologies assessed are described as answers to
assessment elements (Table 3).
Table 3. Assessment elements in the domain “Description
and technical characteristics of the technology”.
ID

Assessment elements

B0001

What are dabigatran and warfarin?

B0002

Why is dabigatran used? How does dabigatran treatment differ from warfarin treatment?

B0005

Where (on which levels of health care) are dabigatran
and warfarin used?

B0012,
B0014,
F0006,
F0008,
G0003

What kind of qualification, training and quality assurance are needed to use dabigatran and warfarin?

The contraindications of dabigatran include:
• Hypersensitivity to the active substance or to any of
the excipients
• Severe renal impairment (creatinine clearance < 30
ml/min)
• Active clinically significant bleeding
• A lesion or condition with a significant risk of major
bleeding such as current or recent gastrointestinal
ulceration, presence of malignant neoplasms at high
risk of bleeding, recent brain or spinal injury, recent
brain, spinal or ophthalmic surgery, recent intracranial
haemorrhage, known or suspected oesophageal varices, arteriovenous malformations, vascular aneurysms
or major intraspinal or intracerebral vascular abnormalities
• Concomitant treatment with any other anticoagulant
agent e.g. unfractionated heparin (UFH), low molecular weight heparins (enoxaparin, dalteparin etc), heparin derivatives (fondaparinux etc), oral anticoagulants
(warfarin, rivaroxaban, apixaban etc) except under the
circumstances of switching therapy to or from Pradaxa
or when UFH is given at doses necessary to maintain
an open central venous or arterial catheter
• Hepatic impairment or liver disease expected to have
any impact on survival
• Concomitant treatment with systemic ketoconazole,
cyclosporine, itraconazole and tacrolimus.

The evidence in this domain comes from Summaries of
Product Characteristics, national and international guidelines, and original research and review articles. Descriptive synthesis is used to report the results.

4.2 Main results
What is dabigatran?
Dabigatran etexilate mesilate (dabigatran, Pradaxa®) is
used in capsules containing 150 mg or 110 mg of the
agent. The recommended daily dose is 300 mg divided
into two doses of 150 mg. A lower daily dose of 220 mg
(divided into two doses of 110 mg) is recommended for
patients aged over 80 and for patients using verapamil.
Dabigatran 110 mg twice daily can also be considered for
patients with increased risk of bleeding, gastritis, oesophagitis or oesophageal reflux, for patients with moderate
renal insufficiency and a high risk of bleeding, and for
patients aged 75 to 80 years with a low risk of embolism
and concurrent high risk of bleeding. The elimination
half-life of dabigatran is approximately 11 hours. As dabigatran is eliminated via the kidneys, its half-life is prolonged in patients with renal insufficiency.

EXECUTIVE SUMMARY
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On July 19th, 2012, the Committee for Medicinal Products
for Human Use adopted a new contraindication as follows
(pending European Commission decisions):
• Concomitant treatment with dronedarone.

Both warfarin and dabigatran inhibit clotting of blood in all
parts of the body. Dabigatran is a direct thrombin inhibitor
whereas warfarin inhibits production of vitamin K-dependent coagulation factors.

What is warfarin?
The medicine used for comparison is warfarin sodium
(warfarin, Marevan®). These tablets contain 3 or 5 mg of
warfarin. Dosing is individual and requires laboratory
monitoring with a target INR value of 2.0–3.0. INR reflects
the combined effect of several coagulation factors. The
full effect of warfarin requires 2–7 days of treatment.
Warfarin is eliminated via the liver, its half-life being 18–
70 hours. Increased dietary vitamin K decreases the
effect of warfarin, while decreased dietary vitamin K increases the effect, and the patient’s daily diet should
therefore contain a stable amount of vitamin K.

Differences in the use of the drugs
As can be deduced from their half-lives, dabigatran is
taken twice a day, whereas warfarin is taken once a day.
Otherwise, dabigatran differs from warfarin in terms of the
need for treatment monitoring, the reversibility of its effect, and in the amount of experience in its use.
There is no need for routine monitoring of the anticoagulant effect of dabigatran treatment. Kidney function should
be checked yearly and also if there are signs of its impairment.
Warfarin treatment requires routine laboratory monitoring
(INR), based on which a doctor, a nurse or the patient
modifies the dosing of the medicine. INR values between
2.0 to 3.0 are recommended to prevent strokes and
bleeding complications.

The indications for warfarin treatment relevant for this
assessment include prevention of embolism (thromboembolic complications; cerebral embolism and systemic
embolism) in patients with atrial fibrillation or valvular
disease or mechanical heart valves.

There is no specific antidote for dabigatran. The effect of
warfarin can be reversed with vitamin K, prothrombin
complex concentrate or fresh frozen plasma.

The contraindications for warfarin treatment include:
• pregnancy
• tendency to bleeding (von Willebrand disease, haemophilia, thrombocytopenia, platelet function disorders)
• severe hepatic insufficiency and liver cirrhosis
• untreated or uncontrolled arterial hypertension
• recent cerebral bleeding, other conditions predisposing
to intracerebral bleeding such as aneurysms
• tendency to fall
• central nervous system or ophthalmic surgery
• conditions predisposing to gastrointestinal or urinary
tract bleeding such as previous gastrointestinal bleeding complications, diverticulitis or malignancies
• infectious endocarditis, pericardial effusion
• dementia, psychosis, alcoholism and other conditions
where treatment adherence may be low and safe use
of the medicine is not possible
• allergy to warfarin or to any of the excipients.

EXECUTIVE SUMMARY

Warfarin has been used for decades and in several indications. The mode of warfarin treatment is similar in different indications, yet the target INR values may differ
slightly. There is no long-term experience on dabigatran
use yet.

4.3 Comments
Both dabigatran and warfarin affect blood coagulation but
their target in the coagulation cascade is different. They
also differ in dosage frequency and need for monitoring.
The frequency of dosing may affect the patient’s adherence to treatment. Adherence may also be affected by the
need for regular laboratory monitoring in warfarin treatment.
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5. CLINICAL EFFECTIVENESS
Three relevant studies were identified: RE-LY (Connolly
et al. 2009), PETRO (Ezekowitz et al. 2007) and
NCT01136408 (http://clinicaltrials.gov/ct2/show/study/
NCT01136408?sect=Xfdca876015). The results of the
RE-LY trial have been reported in 11 articles, and the
results of the PETRO trial in one article. We found no
articles reporting the results of NCT01136408, but some
results were found in the document at www.clinicaltrials.
gov and in the material submitted by the MAH to NICE.
The assessment of the clinical effectiveness of dabigatran
is based on the RE-LY trial, as in the latter two studies the
time horizon is short and their primary goal was not to
address the clinical effects of dabigatran as anticoagulant
treatment in atrial fibrillation. All three studies are sponsored by the pharmaceutical industry (Boehringer Ingelheim).

5.1 Methods
The clinical effectiveness of dabigatran compared with
warfarin in atrial fibrillation has been described as answers to assessment elements (Table 4).
Table 4. Assessment elements in the domain “Clinical
effectiveness”.

Which studies were included in the literature search?

FIN0002

Are there ongoing studies relevant to the assessment
with unpublished results?

FIN0003

What is the validity of the studies included?

FIN0004

What is the applicability of the studies included?

D0001

How does dabigatran affect overall mortality compared with warfarin?

D0002

How does dabigatran affect cardiovascular mortality
compared with warfarin?

D0006

Does dabigatran reduce the risk of stroke and systemic embolism in comparison with warfarin?

D0010

How does dabigatran modify the need for hospitalisation compared with warfarin?

D0012,
D0013

How does dabigatran affect general or diseasespecific health-related quality of life compared with
warfarin?

D0017

Do patients consider the use of dabigatran preferable
to warfarin?

FIN0007

What is the level of the evidence based on the studies included in the systematic review?

We did not identify any ongoing or unpublished studies
relevant for the current assessment.
Validity
It is unlikely that the RE-LY trial contains any risk of bias
that would seriously skew the trial results. The RE-LY trial
was not double-blind with regard to the patients and their
care-givers, which may cause some risk of bias. The
summary for the risk of bias in the studies included is
presented in Table 5.
Table 5. Summary table: Risk of bias in the studies included, as assessed with the Risk of bias tool of
Cochrane Center.

Systematic review
The literature search covers the period to 31 December
2011. PubMed, Scopus, Cochrane Central Register for
Controlled Trials (CENTRAL), Current Controlled Trials,
Clinical Trials and EU clinical trials register were included
in searches.
Additional sources of data and information:
• references supplied by the marketing authorisation
holder (MAH)
• trial register on the website of the MAH (http://trials.
boehringer-ingelheim.com/com/Home/TrialResults/
TrialDetail/index.jsp)
• material submitted by the MAH to NICE (National
Institute for Health and Clinical Excellence) (http://
guidance.nice.org.uk/TA/Wave21/10/Consultation/
EvaluationReport/ManufacturerSubmissions/BoehringerIngelheim/pdf/English) and its critical evaluation
report (Spackman 2011).

EXECUTIVE SUMMARY

NCT1136408 (II60.49)

FIN0001

PETRO

Assessment elements

RE-LY

ID

Randomisation

+

+

+

Allocation

+

+

+

Blinding of patients and care-givers

-

-

-

Blinding of outcome assessment

+

?/+

+

Missing data

+

?/+

?

Selective reporting

+

+

?

Other bias

?

?

?

+ = ‘bias unlikely’; - = ‘bias likely’; ? = ‘likelihood of bias unclear’
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Applicability
The applicability of the results of the RE-LY trial to Finnish
atrial fibrillation patients was regarded as moderate. The
applicability of the results is restricted by the following:
• the results of the trial can be expected to apply only to
such patients who would not have been excluded from
the RE-LY trial
• the follow-up time in the RE-LY trial was relatively
short, 2 years, whereas the need for anticoagulation in
atrial fibrillation is often lifelong
• the results of subgroup analyses in the RE-LY trial indicate that the benefits gained with dabigatran treatment
compared with warfarin treatment may be less if warfarin treatment is managed well (good INR control). In
the RE-LY trial, on average the INR control of the Finnish patients was much better than that for the whole
trial population.

dabigatran 110 mg) is not superior to warfarin in this respect. The quality of the evidence was evaluated as moderate.
In the RE-LY trial the yearly cardiovascular mortalities
were 2.69%, 2.43% and 2.28% in patients using warfarin,
dabigatran 110 mg and dabigatran 150 mg, respectively.
The number needed to treat (NNT) is 244 for dabigatran
150 mg.
Stroke and systemic embolism
According to the results of the RE-LY trial, neither of the
two dabigatran doses is inferior to warfarin in reducing
the risk of stroke and systemic embolism (Table 6). Additionally, dabigatran 150 mg was superior to warfarin in
lowering the incidence of these conditions. The quality of
the evidence was evaluated as moderate in relation to
strokes and low in relation to systemic embolism.

Synthesis
As two of the studies included were significantly shorter
than the RE-LY trial and their primary goals were not to
study the clinical effectiveness and safety of dabigatran in
atrial fibrillation, it was concluded that it was not reasonable to perform meta-analyses.

Subgroup analyses gave no indication that, compared
with warfarin, the effect of dabigatran 110 mg is modified
by the level of INR control in warfarin treatment. No clearcut conclusion can be drawn concerning the effect of
dabigatran 150 mg when compared with warfarin. On the
other hand, the results of the subgroup analyses together
with other evidence suggest that the benefit gained with
dabigatran 150 mg compared with warfarin may be less if
INR control is good in warfarin treatment and that the
benefit may be greater if the level of INR control is poor in
warfarin treatment. The NNT for dabigatran 150 mg is
167 to prevent stroke and systemic embolism.

5.2 Main results
Overall mortality
No unequivocal conclusions can be drawn about the
effect of dabigatran (110 mg or 150 mg b.i.d.) on overall
mortality compared with warfarin. The quality of the evidence was evaluated as moderate. Based on subgroup
analyses, the effect of dabigatran on overall mortality
compared with warfarin is modified by the level of INR
control in warfarin treatment. Dabigatran may reduce
overall mortality more than warfarin treatment with poor
INR control. There is no evidence of any difference in the
effect of dabigatran treatment on overall mortality compared with warfarin treatment with good INR control.

Hospitalization
The results of the RE-LY trial did not indicate that dabigatran 150 mg is superior to warfarin in reducing the need
for hospitalization. On the other hand, dabigatran 110 mg
was associated with less need for hospitalization. The
quality of the evidence was evaluated as low.
Quality of life and patient preferences
There is no published evidence concerning the effect of
dabigatran on quality of life as compared with warfarin or
concerning patient preferences between the two medicines.

Cardiovascular mortality
Dabigatran 150 mg b.i.d. (hereafter dabigatran 150 mg)
reduces cardiovascular mortality more effectively than
warfarin. However, dabigatran 110 mg b.i.d. (hereafter

EXECUTIVE SUMMARY
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Table 6. The effect of dabigatran on the incidence of strokes and systemic embolism compared with warfarin in the RE-LY
trial (Connolly et al. 2009, Connolly et al. 2010, Wallentin et al. 2010).
Outcome:
Stroke or
systemic
embolism

All

Dabigatran 110 mg

Dabigatran 150 mg

Warfarin

Number
of
patients
total

Events

%/year1

Relative risk
compared with
warfarin (95%
confidence
interval)

Number
of
patients
total

Events

%/year1

Relative risk
compared with
warfarin (95%
confidence
interval)

Number
of
patients
total

Events

%/year1

6015

1832

1.54

0.90 (0.74–1.10)
absolute risk
reduction 0.17%

6076

1342

1.11

0.65 (0.52–0.81)
absolute risk
reduction 0.60%

6022

2022

1.71

Subgroup analysis
Level of INR control (cTTR3 %)
< 57.1

1497

55

1.91

1.00 (0.68–1.45)

1509

32

1.10

0.57 (0.37–0.88)

1504

54

1.92

57.1–65.5

1524

41

1.67

0.81 (0.56–1.17)

1526

32

1.04

0.50 (0.33–0.77)

1514

62

2.06

65.5–72.6

1474

40

1.34

0.89 (0.58–1.36)

1484

31

1.04

0.69 (0.44–1.09)

1487

45

1.51

> 72.6

1482

36

1.23

0.92 (0.59–1.45)

1514

38

1.27

0.95 (0.61–1.48)

1509

40

1.34

P value
(interaction)

0.89

0.20

in the subgroup analysis based on INR control the rate is per 100 patient years
number of patients who had at least one event
3
cTTR: the mean time on INR target among patients in a particular study centre
1
2

5.3 Comments

Quality of evidence
The relevant evidence is based on one randomized trial.
We evaluated the quality of evidence as moderate, which
means that the effect estimates are reasonably plausible
and that the real treatment effects of dabigatran compared with warfarin are probably close to those estimated
by the RE-LY trial. It is, however, possible that the real
effect differs significantly from the estimated effect due to
restrictions in the applicability of the results of the RE-LY
trial. These include the exclusion criteria of the trial, the
relatively short follow-up time, and the possibility that the
level of INR control in warfarin treatment modifies the
relative effect of dabigatran, indicating that greater benefit
may be gained from dabigatran treatment if warfarin treatment is not managed well (poor INR control).

EXECUTIVE SUMMARY

There are indications that, when compared with warfarin,
the effect of dabigatran may be modified by the level of
INR control in warfarin treatment. In the RE-LY trial, the
average time on INR target level was 74% among the
Finnish subjects compared with 64% for the population as
a whole. There is no up-to-date evidence concerning the
management of warfarin treatment among Finnish atrial
fibrillation patients, but individually it is possible to evaluate the INR control.
In the RE-LY trial, 20.7% of the subjects using dabigatran
110 mg discontinued the use of the agent within 2 years,
compared with 21.2% in subjects using dabigatran 150
mg. Warfarin treatment was tolerated somewhat better as
16.6% of the subjects had discontinued its use by the
second study year.
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6. SAFETY
Bleeding
In the RE-LY trial, the most common reported adverse
effects involved bleeding with both dabigatran and warfarin and gastrointestinal symptoms with dabigatran. Dabigatran 110 mg was associated with less bleeding than
warfarin, with the exception of gastrointestinal bleeding.
Dabigatran 150 mg was associated with fewer haemorrhagic strokes, intracerebral or life-threatening bleeding
or mild bleeding, but with more gastrointestinal bleeding
than warfarin. According to the subgroup analyses the
management of warfarin treatment (time on INR target)
does not significantly modify the relative adverse effects
of dabigatran 110 mg in this target group. If dabigatran
150 mg is used, there are indications that the relative risk
of major bleeding and especially major gastrointestinal
bleeding in dabigatran treatment is the higher the better
warfarin treatment is managed. This suggests that there
will be more major gastrointestinal bleeding in dabigatran
treatment than in warfarin treatment with good INR control. On the other hand, regardless of the level of INR
control, intracranial bleeding was less common in dabigatran treatment than in warfarin treatment.

6.1 Methods
The safety of the technology assessed has been described as answers to assessment elements (Table 7).
Table 7. Assessment elements in the domain “Safety”.
ID

Assessment elements

C0001

What kind of harms can the use of dabigatran cause to
the patient and what is the incidence, severity and duration of harms?

C0002

What is the dose-relatedness of the harms to patients?

C0003

What is the timing of onset of harms to patients: immediate, early, late, withdrawal reaction or delayed reaction?
Are there harms that appear only after dabigatran has
been discontinued?

C0005

Are there differences between patient groups in the incidence of adverse effects caused by dabigatran compared
with warfarin? Is patient selection warranted before use
(e.g. genetic testing)?

C0007

Are there any special features in using dabigatran that
may pose a greater risk to patient safety compared with
warfarin? Is special monitoring warranted to secure the
safe use of dabigatran?

C0008

Are there differences in safety between dabigatran and
warfarin from the point of view of the individual, treatment
target group or community/society?

Cxx1

Have any adverse reactions been described that are
related to pharmaceutical interactions in dabigatran
treatment compared with warfarin? Are these relative or
absolute contraindications for use of the treatment?

C0060

Are there any differences between dabigatran and warfarin in terms of the safety risks related to the pharmaceutical formulation or its route of administration?

C0061

Is there any evidence that harms increase or decrease in
different organisational settings? Has the prescription of
dabigatran been restricted? Is special training required?

Based on renal function subgroup analyses, no definite
conclusions can be drawn about the effect of kidney function on the relative effects of dabigatran in comparison
with warfarin. On the other hand, age seems to modify
the relative effect of dabigatran on major bleeding when
compared with warfarin.
Other adverse effects
In the RE-LY trial dyspepsia was reported more often in
dabigatran treatment than in warfarin treatment (absolute
risk increase 6% and NNH, number needed to harm, 17
for dabigatran 110 mg, as against 5.5% and 18 for dabigatran 150 mg). Subjects using dabigatran discontinued
treatment more often than those using warfarin (21% for
both doses of dabigatran and 17% for warfarin). The
reasons for discontinuation were gastrointestinal symptoms in 1.0% and 1.3% of dabigatran 110 mg and
150 mg, respectively, and in 0.6% in warfarin treatment.

Sources of information
The evidence in this domain is derived from original research identified in the domain “Clinical effectiveness”.
Additional sources of information were Summaries of
Product Characteristics, reports on product safety, and
the MAH’s submission to NICE.

6.2 Main results
The common adverse effects related to dabigatran treatment in atrial fibrillation are anaemia, epistaxis, gastrointestinal bleeding, abdominal pain, diarrhoea, dyspepsia,
nausea and (with dabigatran 150 mg only) urogenital
haemorrhage. The most common adverse effects related
to warfarin are nausea, vomiting, diarrhoea and bleeding.

EXECUTIVE SUMMARY

More myocardial infarctions were reported in the dabigatran arms than in the warfarin arm in the RE-LY trial. The
absolute risk of myocardial infarction was low in all
groups (0.6–0.8%/year), but the relative risk was approximately 30% higher for patients using dabigatran than
warfarin (absolute risk increases 0.18% and 0.17% and
NNH 555 and 588 for dabigatran 110 mg and 150 mg
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respectively). However, the differences were not statistically significant.

Antidote – reversal of effect
There is no specific antidote for dabigatran. If bleeding
occurs the treatment is discontinued and adjunct treatments are considered; these include surgical procedures
or products aimed at controlling bleeding such as fresh
frozen plasma, prothrombin complex concentrate, transfusion of red cells or platelets, fibrinogen substitution or
coagulation factor VIIa. However, the effects of these
treatments have not been investigated in clinical trials. As
dabigatran is eliminated via the kidneys, adequate diuresis is important. In theory, dabigatran is dialyzable. No
special monitoring is required for the safe use of dabigatran. Renal function must be checked yearly in older
patients (over 75 years) and in conditions where changes
in kidney function are suspected.

Dose-relatedness
In comparison with warfarin, the relative risk of different
types of bleeding was lower with dabigatran 110 mg than
with the higher dose, the exception being haemorrhagic
strokes. The incidence of adverse effects was higher in
the RE-LY trial than in the two shorter studies. No reports
have been published concerning long-term adverse effects in dabigatran treatment.
Other aspects of safety
The adverse effects related to dabigatran treatment can
be seen after just 12 weeks, but their incidence is higher
in longer use. There is no evidence of any adverse effects
emerging after discontinuation or in the long term. There
are no specific adverse effects related to discontinuation
of either dabigatran treatment or warfarin treatment.

The effect of warfarin can be reversed with vitamin K,
prothrombin complex concentrate or fresh frozen plasma.
In the event of bleeding, adequate adjunct treatment such
as surgical procedures or restoring blood volume can be
considered in addition to reversal of effect. The safe and
efficient use of warfarin requires regular INR control,
which means time and cost both to the patient and to
society.

Dabigatran capsules are taken twice a day whereas warfarin is taken once a day. As the half-life of dabigatran is
shorter than that of warfarin, missing a dose may reduce
the effect of dabigatran. The effects of warfarin diminish
more slowly because of its longer half-life. The number of
doses taken per day may also affect the patient’s adherence to the medication.

Interactions
According to the SFINX database, dabigatran has interactions with 25 pharmaceuticals, and 16 of these have
been classified as clinically relevant. Dabigatran does not
use cytochrome P450 isoenzymes in its metabolism.
Concurrent use of pantoprazole has reduced the AUC of
dabigatran by approximately 30%. However, in clinical
studies concurrent use of proton pump inhibitors did not
seem to diminish the effect of dabigatran.

No genetic testing is needed before either dabigatran
treatment or warfarin treatment. Nevertheless, genetics
affect the warfarin dosage required. Genotyping may be
helpful in finding a suitable dosage for warfarin treatment.
Warfarin resistance is very rare.
Dabigatran has been studied in a very restricted group of
atrial fibrillation patients, namely patients with non-valvular atrial fibrillation and increased risk of stroke. Dabigatran has not been investigated during pregnancy or lactation, in subjects less than 18 years of age, or in subjects
with increased liver enzyme values. The use of dabigatran is not recommended in these groups. Dabigatran has
not been studied in subjects with contraindications to
anticoagulants, including warfarin. All conditions with
continuous clinically significant bleeding or organ failure
with a risk of bleeding are contraindications to dabigatran
treatment. Impaired renal function, low weight (less than
50 kg) and advanced age (over 75 years) or concomitant
use of potent P glycoprotein inhibitors are factors predisposing to increased plasma concentrations of dabigatran.

According to the SFINX database warfarin has altogether
245 drug interactions, of which 51 are clinically relevant
with a recommendation to avoid concomitant use and 99
interactions clinically relevant with a recommendation to
consider changes in dosage. The dietary intake of vitamin
K should be kept constant on a daily basis. Increased
dietary vitamin K decreases the effect of warfarin and vice
versa.
Health care setting
There is no evidence that the adverse effects of dabigatran treatment might be related to the health care setting.
In the RE-LY trial, subgroup analyses suggest that the
relative safety of dabigatran treatment compared with
warfarin treatment may be associated with INR control in
warfarin treatment. Neither the prescription nor use of
dabigatran has been restricted and no specific training is
required.

The dabigatran capsule must not be opened (as this will
increase its effect) or removed from the original package
before use.

EXECUTIVE SUMMARY
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6.3 Comments

investigating the clinical effectiveness and safety of dabigatran. Consequently there is no evidence for the effectiveness or safety of dabigatran in atrial fibrillation patients with contraindications to warfarin.

The evidence concerning dabigatran use is derived from
relatively short-term studies. The RE-LY trial lasted 2
years on average. Warfarin has been used for decades
and the adverse effects of treatment are better known,
including interactions with other medicines and diet.

Safety reports by various medical authorities, including
the European Medicines Agency, the US Food and Drug
Administration and Japan’s Pharmaceutical and Food
Safety Bureau, after marketing authorisation was granted
have emphasized the importance of addressing renal
function; they also provide reminders of other precautions
needed to diminish the risk of bleeding. Contraindications
to dabigatran treatment have also been specified.

The ability to reverse the anticoagulant effect is pivotal in
the event of bleeding. A significant proportion of trauma
patients use anticoagulation treatment, which is associated with increased mortality among these patients.
Patients with contraindications to anticoagulant treatment,
including warfarin, were excluded from all three studies

EXECUTIVE SUMMARY
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7. ECONOMIC EVALUATION
The assessment group considered that the cost of the
treatment of life-threatening bleeding during dabigatran
treatment could be considerably higher than in warfarin
treatment. This will probably lead to an underestimate of
the total cost of dabigatran treatment and thus impact on
the incremental costs and the incremental cost-effectiveness ratio (ICER). However, this is partly compensated by
other, conservative assumptions in the model.

7.1 Methods
The economic value of the technology assessed has
been described as answers to assessment elements
(Table 8).
Table 8. Assessment elements in the domain ”Economic
evaluation”.
ID

According to the MAH’s submission, the expected average total lifetime costs are €46,087 in warfarin treatment
and €49,598 in dabigatran treatment (€48,900 at the
current price). However, due to some limitations, the
assessment group did not regard the estimate for the
total costs of the treatments as reliable.

Assessment elements

FIN001

Are there economic evaluation studies in the literature
which focus on the cost-effectiveness of dabigatran in
patients with atrial fibrillation?

FIN002

What are the expected costs of dabigatran etexilate
and warfarin treatments in patients with atrial fibrillation?

FIN003

What are the expected health effects of dabigatran
treatment in comparison with warfarin treatment in
patients with atrial fibrillation?

E0006

What is the incremental cost-effectiveness ratio of
dabigatran in comparison with warfarin treatment in
patients with atrial fibrillation?

FIN004

What is the role of parameter uncertainty in the
economic evaluation of dabigatran in patients with
atrial fibrillation?

FIN005,
FIN006,
FIN007

What is the role of structural uncertainty in the economic evaluation of dabigatran in patients with atrial
fibrillation?

FIN009

Are there any patient subgroups for which treatment
with dabigatran is less or more cost-effective?

FIN010

How was the internal validity of the model examined?

FIN011

How was the external validity of the model examined?

Health effects
According to the MAH’s submission, the estimated life
expectancy of patients is 0.35 years or approximately
4 months longer in dabigatran than warfarin treatment.
The corresponding difference in the quality-adjusted life
years (QALY) is 0.19 (3% discounted). The health effects
were estimated for a cohort of patients aged 69.1 years at
baseline.
Cost-effectiveness
According to the MAH submission, the estimated ICER of
dabigatran treatment compared with warfarin treatment is
€18,769/QALY. Using the current price, the ICER is
€15,037/QALY.

The economic evaluation focuses on the material submitted by the marketing authorisation holder (MAH). A critical
review based on the material submitted by the MAH and
an examination of the electronic decision analytic model
were performed by the assessment group. Methods,
results and the uncertainty related to the results were
addressed. Additional analyses were performed by the
assessment group as considered appropriate.

In the assessment group’s view, the estimated ICER
cannot be directly applied to all subgroups of patients.
The utility of dabigatran over warfarin treatment may
depend on the success of the warfarin treatment, and
therefore the ICER may also be higher or lower than the
estimates shown above.
The assessment group also considered that the cost of
the treatment of life-threatening bleeding in dabigatran
treatment could be considerably higher than in warfarin
treatment, which probably means that the total cost of
dabigatran treatment in the model has been underestimated. Taking this into account would lead to a higher
ICER. However, this can be partly compensated for by
other, conservative assumptions in the model.

7.2 Main results
Costs
According to the MAH’s submission, the incremental
costs of dabigatran treatment compared with warfarin
treatment are €3,511.The incremental lifetime costs of
treatment were estimated for a cohort of patients aged
69.1 years at baseline. At the current price of dabigatran,
the estimated incremental costs are €2,812.

EXECUTIVE SUMMARY
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Sensitivity analyses
According to the MAH’s submission, the results were
sensitive to changes in the following parameters: risk of
stroke (CHADS2 score), age at baseline, mortality, the
chosen time horizon, and the costs and utilities associated with disability due to stroke. The assessment group
also considered the model to be sensitive to changes in
INR levels and to the monitoring costs in warfarin treatment.

EXECUTIVE SUMMARY

Subgroup analyses
Overall, INR control in warfarin treatment is an important
parameter in the economic model. It may have a considerable impact on the cost-effectiveness of dabigatran in
comparison with warfarin. Dabigatran treatment is likely
to be more cost-effective option among patients who
struggle to maintain INR within the target range. At the
same time, the cost-effectiveness of dabigatran is likely to
be poorer among patients who are able to keep their INR
within the target range. All the analyses related to the
effects of INR control were performed by the assessment
group.
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8. ETHICAL ASPECTS
A recent review addressed patient preferences and values as well as experiences from antithrombotic treatment
(MacLean et al. 2012). According to this review the values and preferences showed considerable inter-individual
variation. The willingness to start anticoagulant medication was not associated with the patient’s individual risk of
embolism, while patients’ ability to accept bleeding adverse effects varied. It was concluded in the review that
strong recommendations should be given only in situations where the probability of clinical benefit significantly
exceeds the probability of adverse effects.

8.1 Methods
The ethical aspects of the use of dabigatran compared
with warfarin have been described as answers to assessment elements (Table 9).
Table 9. Assessment elements in the domain “Ethical
aspects”.
ID
F0017

Assessment elements
Which aims and outcomes of the use of dabigatran are
most important from the patients’ and society’s point of
view and how should they be assessed?

8.3 Comments
Autonomy is a central issue in ethical evaluation. The
level of autonomy is higher in dabigatran than warfarin
treatment as regular laboratory monitoring is not needed.

The sources of information in this domain are original
research and review articles aimed specifically at addressing patient preferences and values, in addition to
expert opinions and discussions among the assessment
group. Ethical aspects have also been included in other
domains of the assessment. Descriptive synthesis is used
to report the results.

The choice of medicines included in the assessment of
their therapeutic and economic value also has ethical
implications. The present assessment was decided upon
for several reasons. This was a pilot assessment to test
the Fimea’s recommendation for assessment of the therapeutic and economic value of pharmaceuticals while the
recommendation was still under development. The target
condition was chosen to be a common one and the intervention to be one that would change current treatment
practices. This assessment adds to both the awareness
and knowledge of dabigatran treatment, which may affect
the choices the patients and the health care professionals
will make.

8.2 Main results
From the patient’s point of view, the important goals and
outcomes for pharmacotherapy are its clinical efficacy
and safety as well as health-related quality of life. From
society’s point of view the important goals and outcomes
are also the clinical efficacy and safety and, in addition,
cost-effectiveness. There is evidence of the clinical efficacy, safety and cost-effectiveness of dabigatran treatment compared with warfarin, although most of this evidence is short-term and comes from one trial. There is no
published evidence concerning the quality of life of patients on dabigatran treatment compared with warfarin
treatment.

EXECUTIVE SUMMARY

With new anticoagulants emerging, the management of
warfarin treatment has gained increasing attention in
Finland; this is very important as warfarin remains the
only treatment option for a number of atrial fibrillation
patients. New guidelines were published in 2012 (Puhakka et al. 2012).
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9. ORGANISATIONAL
ASPECTS
9.1 Methods

the capsules must be stored in the original package until
they are used as the product is sensitive to humidity.
Additional help will therefore be needed for patients who
already need assistance in taking their medicines.

The organisational aspects of the use of dabigatran compared with warfarin have been described as answers to
assessment elements (Table 10).
Table 10. Assessment elements in the domain “Organisational aspects”.
ID

Dabigatran can be used at all levels of health care, neither does it require any special investment. The INR
monitoring in warfarin treatment requires a standard laboratory or meters to measure INR at home. No registers or
monitoring systems are needed in dabigatran treatment.

Assessment elements

G0001

What kind of work flow, participant flow and other
processes are needed in dabigatran treatment
compared with warfarin treatment?

G0005,
F0012

Does dabigatran treatment influence decentralization
or centralization of care in comparison with warfarin?

G0006,
B0007,
B0008

Are special investments required in the use of
dabigatran?

G0009,
I0011,
I0012

Who will decide which patients are eligible for
dabigatran and on what basis? Is dabigatran equally
accessible to all citizens? Is dabigatran subsidized
by society?

GXXY,
B0010,
B0011

What kind of monitoring systems are available for the
technology?

The decision to use dabigatran is made by the patient
and the doctor together. The prescription of dabigatran
does not require special qualifications or experience.
Dabigatran has been granted restricted reimbursement
status as anticoagulant treatment in non-valvular atrial
fibrillation for adult patients with increased (moderate or
elevated) risk of stroke (effective 1.4.2012–31.1.2013).
The additional requirements for reimbursement include:
unsatisfactory INR control in previous warfarin treatment,
or warfarin cannot be used due to side effects or contraindications. The right to reimbursement requires a statement by certain specialists or health care units (internal
medicine, cardiology, nephrology, haematology or neurology). The patient’s opportunity to see these specialists
may vary both regionally and for economic reasons. Even
after receiving a restricted reimbursement decision the
financial situation of the patient may affect his or her prospects of using dabigatran instead of warfarin.

Expert opinions, assessment group discussions and
Summaries of Product Characteristics provided evidence
for this domain. Descriptive synthesis is used to report
the results.

9.2 Main results
Dabigatran treatment differs significantly from warfarin
treatment with regard to work and patient flow. Unlike with
warfarin, no regular laboratory monitoring is needed in
dabigatran treatment. In addition to the laboratory tests,
interpreting the test results and passing on the dosage
instructions to the patient are required in warfarin treatment. If patients were to use dabigatran instead of warfarin the resources needed for warfarin monitoring could be
released for other health care use. Furthermore the training needed to be able to manage warfarin treatment
would be unnecessary in dabigatran treatment. According
to a Finnish retrospective study, the cost of INR monitoring is the main cost item in warfarin treatment.

9.3 Comments
Dabigatran and warfarin treatments differ significantly in
relation to their organisational aspects. Warfarin treatment requires routine laboratory monitoring together with
the subsequent interpretation of the results and dosing
instructions. Laboratory tests are performed every 3 or 4
weeks on average. This monitoring requires equipment
and personnel as well as training resources, the cost of
which is the main component of the total cost of warfarin
treatment. No corresponding laboratory monitoring is
needed in dabigatran treatment, although renal function
must be checked albeit much less frequently.

Unlike warfarin, dabigatran is not suitable for automated
dose dispensing or cannot be placed in dosettes; instead

EXECUTIVE SUMMARY
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10. SOCIAL ASPECTS
did not reveal any differences between dabigatran and
warfarin that would affect the social capacity of patients.
Dabigatran is administered twice a day and warfarin once
a day. As dabigatran must be kept in the original package
until taken, this may affect the patient’s daily rhythm and
social life. The routine monitoring needed in warfarin
treatment causes financial and time-related costs to the
patient. On the other hand this monitoring can be accompanied with significant social intercourse and other benefits from the patient’s point of view. The inconvenience
related to laboratory monitoring has been reported to
affect patients’ quality of life, although according to the
report, the factors which decreased the quality of life were
only rarely of social origin (Almeida et al. 2011). There are
also reports that anticoagulant treatment does not restrict
patients’ way of life (Barcellona et al. 2000).

10.1 Methods
The social aspects of the use of dabigatran compared
with warfarin have been described as answers to assessment elements (Table 11).
Table 11. Assessment elements in the domain “Social
aspects”.
ID
H0001,
H0004

Assessment elements
Which areas of life does use of dabigatran affect and
how compared with warfarin?

The literature and expert opinions were used as sources
of information in this domain. The point of view taken is
mainly that of the patients and their relatives. Society’s
point of view has also been considered where appropriate. Descriptive synthesis is used to report the results.

From society’s point of view no significant differences
were identified in the social aspects of dabigatran or
warfarin use. The most important differences are related
to organisational aspects and these are assessed in the
appropriate domain.

10.2 Main results
There is no published evidence concerning the social
aspects of dabigatran treatment in comparison with warfarin. The evidence concerning clinical efficacy and safety

EXECUTIVE SUMMARY

22

SERIAL PUBLICATION 4/2012

11. LEGAL ASPECTS
11.1 Comments
The only legal aspect considered relevant in this assessment and concerning the equal access to dabigatran
treatment has been addressed under organisational
aspects.

EXECUTIVE SUMMARY
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