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reproduced where possible. 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Dabigatran use in Danish atrial fibrillation patients in 2011: a 

nationwide study 

AUTHORS Sørensen, Rikke; Gislason, Gunnar; Torp-Pedersen, Christian; 
Olesen, Jonas; Fosbol, Emil; Hvidtfeldt, Morten; Karasoy, Deniz; 
Lamberts, Morten; Charlot, Mette; Køber, Lars; Weeke, Peter; Lip, 
Gregory; Hansen, Morten 

 

VERSION 1 - REVIEW 

REVIEWER Amelia Adcock, MD  
Neurology Chief Resident  
Mayo Clinic Arizona  
USA  
 
No competing interests 

REVIEW RETURNED 07-Mar-2013 

 

GENERAL COMMENTS Thank you for your well written and relevant dabigatran data!  
 
I find it interesting that the 110 mg dose was preferred so often. As 
you know, the FDA ultimately did not approve this formulaiton (Just 
150 and 75 for < creatinine cl 30 mL/min).They cited the lack of any 
identifiable subgroup where increased bleeding risk protection (110 
mg) was worth the cost of a clinically more morbid ischemic event 
(150 mg). RE-LY convincingly makes the case that 150 mg BID is a 
superior thromboebolic prohylaxis but much less so (barely non-
inferior) with the 110 mg arm. I consider anyone who does not have 
laboratory evidence of depressed creatinine clearance on any dose 
<150 mg BID underprotected from cardioembolic stroke, akin to 
subtherapeutic INRs. Does the EMA have any guidelines on who 
gets the 110 mg dose? How do we know why providers chose 110 
for their patients, for example? Kidney disease is rather non-specific 
and the listed codes are not based on any physiologic parameters 
(ie decreased creatinine).  
 
Given above, I am suprised by your relatively equal rates for 
breakthrough ischemia (amongst anticoagulant naives) and higher 
rates of events across all dabigatran users. I wonder whether the 
rates would have instead shown an advantage if the 150 mg dose 
was used in precisely the population that needed it most (more 
comorbitiites, etc; especiailly because the 110 mg group was listed 
as 90% of high risk as opposed to 50% inthe 150 mg group)? 
However, is it these precise increased comorbidities in the 110 mg 
group why they bled more and the 150 mg did not? Doubtful as 
while hemorrhagic risk factors and ischemic stroke risk factors 
overlap, they are not identical.  
 
Lastly, I wonder why the high rate of "off-label" (healthier subjects?) 
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use of 150 mg and how could this have affected the results. 

 

REVIEWER Dr Terry Quinn  
Lecturer Geriatric Medicine  
University of Glasgow  
UK  
 
I have received honoraria and research support from Boehringer 
Ingelehiem (in relation to dabigatran); Pfizer (in relation to apixaban); 
Bayed (in relation to rivoroxaban) 

REVIEW RETURNED 21-Mar-2013 

 

THE STUDY As a "snapshot" of early patterns of dabigatran prescribing this is an 
appropriate and interesting study.  
 
I am less sure that the study is suited to assessing thrombosis and 
safety. Numbers receiving dabigatran were modest (compared to 
VKA) and absolute numbers become smaller in the sub-analyses 
presented (for example VKA experienced, VKA naïve). The follow up 
period is limited and not comparable to previous studies of 
anticoagulant efficacy or safety in the context of stroke prevention in 
AF.  
 
The authors should justify the dates chosen for analysis and how 
these relate to the introduction of dabigatran. They should also 
justify the fairly limited follow up period.  
 
Do the authors have data on the validity of their data sources; this 
form of registry based analysis is only as good as the data inputted.  
 
There are a few examples of non-idiomatic language that would 
benefit from proof reading before publishing in BMJ open : 
“transitory ischaemic attack” “rate of bleedings” “as done previously”. 

RESULTS & CONCLUSIONS The findings are counter intuitive when compared to the RELY study 
data – based on RELY we would expect equivalent or lower rates of 
thromboembolism with dabigatran particularly at higher doses. 
Equally I would expect higher bleeding with dabigatran, particularly 
at higher doses - the authors data suggests the converse. This is 
mentioned in the discussion section but perhaps needs more 
attention in abstract/summary and discussion. Taking the data at 
face value it calls into question safety and efficacy of dabigatran.  
 
 
To put the results in context I would prefer some background detail 
on the Danish healthcare system, this is particularly important for a 
journal with international readership such as bmjopen.  
 
The paper assumes readers are familiar with the EMA statement 
and the content of this guidance is only alluded to in the discussion. 
Again for an international journal this may not be the case and a 
summary of EMA guidance in the introduction would be preferable.  
 
The discussion makes statements that are not supported by 
analysis, for example 51% dabigatran prescribing does not prove 
that it is preferable to VKA.  
 
Key messages section: Although it is true, the finding of increased 
use of dabigatran at higher doses in younger, healthier subjects is 
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expected based on prescribing recommendations and not really a 
“key message” of the paper.  
 
Results in both abstract and main text contains statements on 
differences between groups that are not qualified by accompanying 
data/statistics.  
 
Where numbers are given, I would prefer to also see these data as a 
percentage of the whole population. 

GENERAL COMMENTS I enjoyed reading this registry analysis and it adds to the literature 
on novel anticoagulants in the "real world" setting.  
I have made some minor suggestions, in particular for an 
International journal the authors may want to contextualise the data 
by providing details on the Danish healthcare system; timing of 
dabigatran licence and the EMA guidance.   

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer #1 
Reviewer: Amelia Adcock, MD  
Neurology Chief Resident  
Mayo Clinic Arizona  
USA  
 
No competing interests . 

Thank you for your well written and relevant dabigatran data!  

 

Reviewer # 1, comment no. 1: 

I find it interesting that the 110 mg dose was preferred so often. As you know, the FDA ultimately did 

not approve this formulaiton (Just 150 and 75 for < creatinine cl 30 mL/min).They cited the lack of any 

identifiable subgroup where increased bleeding risk protection (110 mg) was worth the cost of a 

clinically more morbid ischemic event (150 mg). RE-LY convincingly makes the case that 150 mg BID 

is a superior thromboebolic prohylaxis but much less so (barely non-inferior) with the 110 mg arm. I 

consider anyone who does not have laboratory evidence of depressed creatinine clearance on any 

dose <150 mg BID underprotected from cardioembolic stroke, akin to subtherapeutic INRs. Does the 

EMA have any guidelines on who gets the 110 mg dose? How do we know why providers chose 110 

for their patients, for example? Kidney disease is rather non-specific and the listed codes are not 

based on any physiologic parameters (ie decreased creatinine).  
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Our comment, reviewer #1, comment no. 1: We thank the reviewer for the kind words about our 

manuscript. Concerning different doses of dabigatran: The European Medicine Agency (EMA) 

approved the dabigatran 110 mg and 150 mg doses bid for patients with non-valvular atrial fibrillation, 

dabigatran 75 mg bid was not approved for atrial fibrillation, as the recommendation was based 

mainly on results from the RE-LY trial (which did not explore treatment with dabigatran 75 mg bid). 

The EMA approval states that dabigatran 150 mg bid is superior and 110 mg bid non-inferior to 

warfarin treatment, respectively. Due to increased risk of major bleeding (particular gastrointestinal 

bleeding) the EMA recommend 110 mg bid for patients aged ≥ 80 years. For patients aged 75-80 

years, the dose should be decided after individual risk assessment, as a lower risk of major bleeding 

is seen with dabigatran 110 mg bid dose compared with 150 mg bid. However, the EMA does not 

systematically recommend 110 mg bid for patients between 75-80 years of age. Added to this are the 

recommendations in the 2012 ESC guidelines, which state that dabigatran 150mg bid is the default 

dose, with the 110mg bid dose recommended in those age >80, high bleeding risk (HAS-BLED ≥3) 

and concomitant interacting drugs (e.g. verapamil) 

We have no information on preceding considerations that led the doctors to prescribe 110 mg 

dabigatran for some patients, but the numbers in Table 3 indicates that knowledge on EMA 

recommendations, and individual risk assessment have been considered (59% of the patients 

receiving dabigatran 110 mg bid were ≥ 80 years, 13% had previous bleeding, 6% had a diagnosis of 

kidney disease). We have stated in the section on strengths and limitations that this nationwide study 

indirectly describe the doctor‟s interpretation of the EMA recommendations (or ESC guidelines). We 

acknowledge that the definition of kidney disease in our study is based on less precise information 

than physiologic parameters as creatinine clearance measurements and have listed this as a 

limitation. The validity of data in the national patient register has previously been tested and found 

good for diseases in the urinary tract.(1, 2) We have added the mentioned references to the reference 

list.  

To make the above mentioned points more clear the following changes have been made to the 

manuscript:  

 

Page 7, line 22 – page 8, line 8: 
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The EMA has approved use of dabigatran in AF patients if one the following risk factors are present: 

previous stroke, transient ischaemic attack, age ≥ 75 years, left ventricular ejection fraction <40%, or 

age ≥65 years with one of the following: diabetes, coronary heart disease or hypertension. A dose of 

150 mg bid is recommended unless the patients are ≥80 years, or with increased risk of bleeding 

where a dose of 110 mg bid is preferred/should be considered. (2)  The 2012 European Society of 

Cardiology guidelines on AF management which state that dabigatran 150 mg bid is the default dose, 

with the 110 mg bid dose being recommended in those age ≥80, high bleeding risk (HAS-BLED ≥3) 

and concomitant interacting drugs (e.g. verapamil).(2)  

 

Page 17, line 11-13: 

In this setting it is possible to describe the initial Danish experience with dabigatran compared against 

VKA, and indirectly reveal the doctors interpretations of EMA‟s recommendations for dabigatran use 

in clinical practice. 

 

Page 17, line 13-15: 

The register data used has previous been validated,(16, 17, 28-30) as have the methods used for 

assessment of comorbidity and risk stratification in patients with AF.(18, 20-22) 

 

  

 

Reviewer # 1, comment no. 2: 

Given above, I am suprised by your relatively equal rates for breakthrough ischemia (amongst 

anticoagulant naives) and higher rates of events across all dabigatran users. I wonder whether the 

rates would have instead shown an advantage if the 150 mg dose was used in precisely the 

population that needed it most (more comorbitiites, etc; especiailly because the 110 mg group was 

listed as 90% of high risk as opposed to 50% inthe 150 mg group)? However, is it these precise 
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increased comorbidities in the 110 mg group why they bled more and the 150 mg did not? Doubtful as 

while hemorrhagic risk factors and ischemic stroke risk factors overlap, they are not identical.  

 

Our comment, reviewer #1, comment no. 2: 

Thank you for this interesting comment. We agree that the increased risks of thrombosis and bleeding 

in the dabigatran groups call for reflection. The dabigatran 110 mg group included patients with both a 

higher CHA2DS2-VASc and HAS-BLED score. One might speculate that these patients could have 

had a higher net-clinical benefit of dabigatran 150 mg compared with dabigatran 110 mg, as have 

been seen in a study exploring net-clinical benefit of aspirin, VKA and a combination of the two. In this 

study, the highest net-clinical benefit was seen among patients with both a high CHA2DS2-VASc and 

HAS-BLED score.(8) The net-clinical benefit was defined as a balance between ischaemic stroke 

against intracranial haemorrhage (method specified in the reference). We have estimated the risks of 

bleeding and thrombosis by use of Cox proportional hazard analysis including each risk factor of the 

CHA2DS2-VASc and HAS-BLED scores separately. This was done instead of using the sum of each 

score to make the adjustment for comorbidity as accurate as possible in the analyses, but residual 

confounding and the short follow-up time might have influenced the results. To emphasize the above 

point of view the following has been added to the discussion: 

   

Page 16, line 13-12: 

Patients treated with dabigatran 110 mg had a higher CHA2DS2-VASc and HAS-BLED scores than 

patients treated with dabigatran 150 mg, as did previous VKA users compared with VKA naïve 

patients. One previous study showed that patients with both high CHA2DS2-VASc and HAS-BLED 

scores had the most net-clinical benefit from VKA treatment.(22) Whether the high risk patients in our 

study would have shown a net-clinical benefit from 150 mg instead of 110 mg dabigatran cannot be 

concluded from present analyses. However, it is possible that clinicians may have opted to particularly 

use dabigatran 110mg bid in the patient perceived to be at high risk for bleeding (ie. high HAS-BLED 

score) as the primary consideration, and given that stroke and bleeding risk parallel each other, the 

CHA2DS2-VASc score was correspondingly higher. 
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Reviewer # 1, comment no. 3: 

Lastly, I wonder why the high rate of "off-label" (healthier subjects?) use of 150 mg and how could this 

have affected the results.  

 

Our comment, reviewer #1, comment no. 3: Thank you for this interesting point. In the dabigatran 150 

mg group we found 137 patients (12.3%) with no risk factors. To include low-risk patients in the 

dabigatran 150 mg group might have decreased the overall risk of thromboembolism and bleeding. 

Clearly, for all patients this was not the case, as both doses of dabigatran had higher risk of 

thrombosis and bleeding compared with warfarin, and also compared with results from the RE-LY 

trial. Among those 137 patients with no risk factors 116 patients were VKA naïve. This would 

influence to a lower risk of thrombosis, and a lower risk of bleeding. However, as all rates of 

thrombosis and bleeding were estimated by use of adjusted analyses (Cox proportional hazard 

models), we do not believe this had major impact on our results.  

 

Thank you  

aka  

 

Reviewer: Dr Terry Quinn  

Lecturer Geriatric Medicine  

University of Glasgow  

UK  

 

I have received honoraria and research support from Boehringer Ingelehiem (in relation to 

dabigatran); Pfizer (in relation to apixaban); Bayed (in relation to rivoroxaban)  

 

Reviewer # 2, comment no. 1: 
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As a "snapshot" of early patterns of dabigatran prescribing this is an appropriate and interesting study.  

 

Our comment, reviewer #2, comment no. 1: We thank the reviewer for the recognition of our study 

and agree that, as an early glimpse of the post-approval use of dabigatran this is an important study, 

despite limitations as short follow-up time. 

 

Reviewer # 2, comment no. 2: 

I am less sure that the study is suited to assessing thrombosis and safety. Numbers receiving 

dabigatran were modest (compared to VKA) and absolute numbers become smaller in the sub-

analyses presented (for example VKA experienced, VKA naïve). The follow up period is limited and 

not comparable to previous studies of anticoagulant efficacy or safety in the context of stroke 

prevention in AF.  

 

The authors should justify the dates chosen for analysis and how these relate to the introduction of 

dabigatran. They should also justify the fairly limited follow up period.  

 

Our comment, reviewer #2, comment no. 2: Thank you for this insightful comment. We concur that 

interpretation of the risk of thrombosis and bleeding should be cautious, especially due to the short 

follow-up time and relatively low number of patients when doing sub-group analyses. However, we do 

believe that the risks of thromboembolism and bleeding presented do contribute to the description of 

how dabigatran have been used in the initial phase (dabigatran being used at this point, in clinical 

settings where VKA have failed). To more clearly acknowledge the limitations of our study the 

following changes have been made:  

 

Page 8, line 9-12: 

Until now, only preliminary real-life post-approval data have reported on use of dabigatran.(13-15) 

The purpose of this nationwide cohort study is to describe initial post-approval use, comparative 
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effectiveness, and safety of treatment with dabigatran 110 mg and 150 mg bid among patients with 

AF, compared against VKAwarfarin during the initial 4 months after approval. 

 

Page 11, line 13-15: 

The study period was chosen since the use of dabigatran was approved by August 22
nd

, 2011, follow-

up data obtained from the nationwide registries was only available until Dec. 31th 2011.  

 

Page 15, line 5-6: 

Duration of follow-up was approximately 4 months, since the registry data was only available for the 

period until the end of 2011. 

 

Page 17, line 19-22: 

Another major limitation is the short period of follow-up, and thus the low number of events of both 

thromboembolism and bleeding. Thus, interpretations of these risks should be cautious and seen in 

the context of an early pattern after approval of dabigatran. 

 

Reviewer # 2, comment no. 3: 

Do the authors have data on the validity of their data sources; this form of registry based analysis is 

only as good as the data inputted. 

  

Our comment, reviewer #2, comment no. 3: The validity of used registry data has previously been 

tested and found to be good. Additional references for this have been included in sections on 

strengths and limitations.    
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Page 17, line 13-15: 

The register data used has previous been validated,(16, 17, 28-30) as have the methods used for 

assessment of comorbidity and risk stratification in patients with AF.(18, 20-22) 

 

Reviewer # 2, comment no. 4: 

There are a few examples of non-idiomatic language that would benefit from proof reading before 

publishing in BMJ open : “transitory ischaemic attack” “rate of bleedings” “as done previously”.  

 

Our comment, reviewer #2, comment no. 4: We apologize for these errors, and have thoroughly 

corrected inappropriate wording and spelling mistakes throughout the manuscript. The changes have 

been changed according to the colour-codes above and included in the file “Dabigatran manuscript 

BMJopen_revised 2.version with changes”. 

  

Reviewer # 2, comment no. 5: 

The findings are counter intuitive when compared to the RELY study data – based on RELY we would 

expect equivalent or lower rates of thromboembolism with dabigatran particularly at higher doses. 

Equally I would expect higher bleeding with dabigatran, particularly at higher doses - the authors data 

suggests the converse. This is mentioned in the discussion section but perhaps needs more attention 

in abstract/summary and discussion. Taking the data at face value it calls into question safety and 

efficacy of dabigatran.  

 

Our comment, reviewer #2, comment no. 5: We agree that it is crucial to interpret these findings in the 

context of initial real-life use of dabigatran. We have added the following to the abstract section and 

the discussion:  

 

Page 4, line 3-7: 
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Conclusion: Deviations from recommended use of dabigatran were frequent among patients treated 

with 150 mg. With cautious interpretation, dabigatran use in VKA naïve patients seems safe. 

Increased risk of thromboembolism and bleeding with dabigatran amongst previous VKA users 

experienced users was unexpected and may reflect patient selection and „drug switching‟ practices. 

VERSION 2 – REVIEW 

REVIEWER Dr Terry Quinn  
Lecturer Geriatric Medicine  
University of Glasgow  
 
I have received study grants; travel support and honoraria from the 
makers of all three licensed novel anticoagulants (Boehringer; 
Bayer; Pfizer) 

REVIEW RETURNED 04-Apr-2013 

 

THE STUDY The authors have responded appropriately to the peer review 
comments and the manuscript is stronger as a result of these 
changes.  
 
I would have preferred a longer follow up before making statements 
on efficacy but I am sympathetic as to why the authors have chosen 
to analyse data at this time. 

RESULTS & CONCLUSIONS With the changes, the discussion is now more balanced and 
appropriate to the data presented. 
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