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Abstract Since the introduction of neworal anticoagulants

(NOACs), besides vitamin-K antagonists, an additional

option for stroke prevention of patients with atrial fibrillation

(AF) is available. The objective of this study was to assess

AF patients’ preferences with regard to the attributes of these

different treatment options. We conducted a multicenter

study among randomly selected physicians. Preferences

were assessed by computer-assisted telephone interviews.

We used a discrete-choice-experiment (DCE) with four

convenience-related treatment dependent attributes (need of

bridging: yes/no, interactions with food/nutrition: yes/no,

need of INR controls/dose adjustment: yes/no; frequency of

intake: once/twice daily) and one comparator attribute (dis-

tance to practitioner: \1 km/[15 km). Preferences mea-

sured in the interviews were analyzed descriptively and

based on a conditional logit regression model. A total of 486

AF patients (age: 73.9 ± 8.2 years; 43.2 % female; mean

CHA2DS2-VASc: 3.7 ± 1.6; current medication: 48.1 %

rivaroxaban, 51.9 % VKA) could be interviewed. Regard-

less of type of medication, patients significantly preferred

the attribute levels (in order of patients’ importance) ‘‘once

daily intake’’ (Level: once = 1 vs. twice = 0; Coeffi-

cient = 0.615; p\ 0.001), ‘‘bridging necessary’’ (yes = 1

vs. no = 0;-0.558; p\ 0.001), ‘‘distance to practitioner of

B1 km ([15 km = 0 vs. B1 km = 1; 0.494; p\ 0.001),

‘‘interactions with food/nutrition’’ (yes = 1 vs. no = 0;

-0.332; p\ 0.001) and ‘‘need of INR controls/dose

adjustment’’ (yes = 1 vs. no = 0; -0.127; p\ 0.001). In

our analyses, ‘‘once daily frequency of intake’’ was the most

important OAC-attribute for patients’ choice followed by

‘‘no bridging necessary’’ and ‘‘no interactions with food/

nutrition’’. Thus, patients with AF seem to prefer treatment

options which are easier to administer.

Keywords Atrial fibrillation � Patients’ preferences �
Anticoagulation therapy � Discrete-choice design

Introduction

Atrial fibrillation (AF) is the most common cardiac disor-

der with a prevalence of 1–3 % in the general population

[1–7]. Incidence and prevalence of AF are expected to

increase in most countries in the next years [5–8]. AF-

patients have been reported to be at high risk for debili-

tating clinical sequelae, such as heart failure and throm-

boembolic events [8, 9]. Especially the risk of ischemic

strokes is up to fivefold higher than in the general popu-

lation [6, 8–10]. Current AF-guidelines recommend

assessment of thromboembolic event/stroke risk and, given

a certain risk exists in a patient, recommend long term

anticoagulation treatment [7, 11]. As instruments to assess
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AF-patients’ stroke risk, the CHADS2-score [12] or the

CHA2DS2-VASc-score have been recommended [13].

Based on these, patients with a CHADS2/CHA2DS2-VASc

score C2 are at high risk for stroke and should, conse-

quently, receive oral anticoagulation (OAC), patients with

a score of 1 may receive an OAC treatment [7, 11].

For several decades, vitamin-K-antagonists (VKAs)

have been the only OAC treatment option for AF patients.

However, VKAs do have well-known weaknesses,

including necessary dosing adjustments in conjunction with

regular INR value monitoring, drug/food interactions or the

need of periprocedural interruption (bridging), which may

be associated with a substantial burden to patients [14].

That may also be one of the explanations for the high

percentage of patients still not treated by OAC despite its

well-known benefits [15–17].

Novel oral anticoagulants (NOACs) are a relatively new

additional option for stroke prevention of AF patients which

are at least as effective/safe as VKA treatment [18–20].

However, former studies indicate that there may exist a

difference in patient perception with regard to the mentioned

treatment options [14, 21, 22]. This is of particular impor-

tance because, inherently, every treatment should be centred

on the patient. Moreover, clinical guidelines recommend to

take into account an AF patient’s view and preference when

deciding on the options of OAC therapy [7, 11, 23]. It is

therefore necessary to collect reliable and valid data on

patients’ preferences when providing treatments. This is

most relevant in the long-term treatment for chronic diseases

like AF because patient preferences may influence the long-

term adherence of patients and, consequently, the real-world

effectiveness of a treatment. Moreover, prescribing treat-

ments patients prefer may also generally strengthen the

relationship between the physician and the patient.

However, little is known about patients’ preferences with

regard to OAC therapy for AF patients. Most of the former

studies assessed patient views on the differences of a VKA

compared to an ASS therapy [24–26]. Only one known

previous study directly addressed the attributes of a VKA

therapy versus a NOAC therapy [21]. However, it included

hypothetical trade-off safety/efficacy profiles of these drugs

which do not correspond with the choices physicians face in

real-life practice. Moreover, it included a small sample of

respondents from the general public instead of AF patients

only. As a result, in this study respondents preferred those

treatments with a better safety/efficacy profile; the role of the

other patient-related properties associated with the treatment

options could rarely be assessed because this experiment was

dominated by efficacy/safety differences between the com-

pared drugs [21]. Thus, data about AF patient preferences

with regard to ‘‘convenience attributes’’ are urgently needed

to facilitate the choice of OAC agents when agents are

similar in terms of efficacy/safety.

Consequently, using a discrete choice experiment (DCE)

design, the objective of this analysis was to assess AF

patient preferences in OAC treatment and to define prop-

erties of an ideal OAC treatment from the AF patients’

perspective.

Methods

Study sample

We conducted a multicenter study among randomly

selected general practitioners (GPs), outpatient specialists

in internal medicine (IMs) and outpatient cardiology clinics

(OCCs) in Germany. Study centers were asked to include

patients consecutively according to predefined inclusion

criteria as well as to obtain patients’ informed consent.

Patients were eligible for study inclusion if they (a) suf-

fered from non-valvular atrial fibrillation, (b) were at least

18 years old, (c) were able to conduct a 20 min phone

interview in German language, (d) didn’t participate in

another anticoagulation related study within the last

3 months, and (e) received continuous AF-related OAC

therapy with either VKAs (group 1) or rivaroxaban (group

2) for at least 3 months before date of study inclusion.

Sample size calculation was based on a minimum of 250

study participants in each of the two groups [27]. The study

was approved by the ethics committee of the University of

Greifswald, Germany.

Data collection

Basic socio-demographic and clinical characteristics of

patients were documented at inclusion date by the treating

physicians according to a case report form (CRF). After

receiving the informed consent, patients were surveyed on

the basis of a computer assisted telephone interview by

trained interviewers. In addition to the DCE-related ques-

tions, patients’ AF related symptoms following the EHRA-

score [8], their current health-related quality of life as

measured by the SF12 [28], and some additional questions

concerning patients’ social circumstances were asked

(supplementary table A).

Discrete choice experiment

To assess patients’ preferences, we conducted a discrete

choice experiment (DCE) as part of the phone interview.

DCEs are increasingly used in health economics to address

a wide range of health policy issues related to preferences

of different stakeholders [29]. The main reason to apply a

technique like a DCE is that simply asking patients to rate

treatment-related attributes will generally yield no
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substantial information. Patients will state in such a survey

that they want all the benefits and none of the indirect/

direct costs [29]. Instead, a choice experiment like a DCE

requires that patients be forced to make a trade-off between

two or more options, and choosing, as it is the case in

reality, between treatment options that may be associated

with utility-increasing and utility-decreasing attribute

levels [30].

The basic assumption of a DCE is that rational indi-

viduals will always choose the alternative with the higher

level of expected utility. In this framework, patients assess

the utility that is associated with a treatment option from its

attributes or levels of attributes, which can be the efficacy/

safety relation, but also other treatment-specific properties

like frequency of intake, necessary monitoring associated

with the treatment etc. Specifically, in a DCE patients are

asked to make a number of stated preference choices in

deciding between at least two alternative treatment options.

Each of these treatment options can be characterized by

specific levels of attributes. Afterwards, data obtained from

respondent’s stated preferences can be analyzed using

multifactor regression models, mainly logit and/or probit

models [29, 30]. If the specified attributes are significantly

related to respondents’ choices, results should show how

the average patient’s utility is affected by changes in the

levels of attributes.

Our DCE was done in two stages: first, in a qualitative

study, the DCE questionnaire was developed. In a second

step, after a pre-test with 10 patients, a quantitative study to

elicit patient preferences was conducted.

In the qualitative part, an expert board of clinical as well

as health-economic experts discussed which attributes/at-

tribute levels should be included in the DCE. Based on

seven potential attributes, finally four treatment-dependent

attributes (levels in brackets) were included: (i) need of

bridging (yes/no), (ii) interactions with food/nutrition (yes/

no), (iii) need of regular INR/blood controls and subse-

quent dose adjustment (yes/no), and (iv) frequency of

intake (once/twice daily). The attributes were described

according to the details in the summary of product char-

acteristics of available VKA/NOAC treatments [31, 32].

Even though that the NOACs so far tested in clinical trials

have all shown non-inferiority compared with VKAs, with

better safety, consistently limiting the number of intracra-

nial hemorrhage [18–20], efficacy/safety of the treatments

as attributes were not included because the efficacy and

safety profile of each respective OAC also depends on the

clinical features of the patient and these attributes could not

be generalized to all patient populations equally and were

thus deemed for the purposes of the implemented DCE not

to be adequate.

To be able to express patients’ overall utility in terms of

a comprehensible unity, we added (v) distance to treating

practitioner as additional DCE attribute (1 km/15 km dis-

tance). We decided against out-of-pocket costs because

German patients are not used to substantial co-payments.

As for every attribute two levels were assigned, this

resulted in 64 (26) possible treatment combinations.

As outlined, patients were asked to choose between two

treatment options in a series of choices. The standard

software SPSS was used to create a fractional factorial

design that reduced the required number of choice sets to

ten, including eight design and two holdout sets. Finally,

we used the shifted-design technique to allocate alternative

attribute levels to create the choice sets [26].

The choice sets were graphically visualized and printed;

as an example of one of the ten choice sets, see Fig. 1.

Preliminary to the phone interview, the sets were sent to

the participating patients by mail so that patients had all the

choice sets available in a physical form.

The pre-test included 10 patients. The aim was to make

sure that patients understood the choices they were facing

and to ensure content validity, i.e. the accuracy of the

attributes and attribute levels. Based on this, the final

questionnaire did not require any changes in comparison to

the pre-tested version.

Analyses

Choice data were modelled using a random utility maxi-

mization framework. In a conditional logit regression

model, effects of different attribute levels on the proba-

bility of a patient’s decision to choose the specific alter-

native were estimated. All in all, eleven different models

were estimated for all patients (model 1), patients treated

with rivaroxaban or VKAs (models 2/3), male/female

patients (models 4/5), older/younger patients (using a

threshold of 70 years; models 6/7), patients with low/high

physical health-related quality of life (median threshold of

a SF 12-physical summary score PSC = 41.1; models 8/9),

and patients with low/high mental health-related quality of

life (median threshold of a SF 12 mental health summary

score MSC = 56.0; models 10/11).

In an additional analysis, utility values attributable to

each attribute level were estimated using a conditional logit

regression model. Based on this, marginal willingness to

accept a given distance to a practitioner if a specific

treatment with a more favorable attribute level could be

received was calculated. Finally, in the mentioned patient

groups, relative importance of each attribute for the overall

decision for/against an OAC treatment option was

calculated.

For quantitative variables, mean, median and standard

deviation were reported. For non-metric parameters, the

number of patients within a specific category was pre-

sented as percentage (%). If a patient did not respond to
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all 10 choice questions and to all other questions in the

questionnaire, the patient was entirely excluded from the

dataset. So, no data imputation was conducted. Potential

statistical differences were tested for significance using

Pearson’s Chi Squared test for nominal variables and

Mann–Whitneys’ U test for continuous variables. All

analyses were performed using IBM’s SPSS 20.0

software.

Results

Study sample

Between January and October 2014, 647 patients with non-

valvular AF were included by 57 practitioners (84.2 %

GPs; 14.0 % IMs; 1.8 % OCAs). Of these, 486 patients

(75.1 %) with a mean age of 73.9 ± 8.2 years and a

Fig. 1 Example of a used

discrete-choice set: The figure

shows an example of the

visualization of the applied

choice sets. Both options

include the same attributes

‘‘need of bridging while

undergoing surgery’’, ‘‘need of

INR controls by regular blood

tests and subsequent dose

adjustment’’, ‘‘interactions with

diet/nutrition or alcohol’’,

‘‘frequency of dosing’’ and

‘‘distance to prescribing

practitioner’’ but differ with

regard to attribute levels (fold

over design). Patients were

asked to decide between option

A or B (without opt out)
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proportion of female patients of 43.2 % completed the

DCE related telephone interview which took place between

January and October 2014 (Table 1). When comparing

finally included patients with those who were excluded,

patient characteristics differed significantly with regard to

age, duration of atrial fibrillation and number of patients

with unknown type of AF (Table 1).

Of the final DCE participants, 234 (48.1 %) patients

received a rivaroxaban treatment and 252 patients received

a VKA treatment, respectively. Patients on rivaroxaban had

a shorter OAC therapy experience (-2.8 years), did suffer

more often from paroxysmal AF (?13 %-points) and less

often from permanent AF (-15 %-points), did receive a

lower number of concomitant long term medications

(-0.6), did suffer less frequently from chronic heart failure

(-11 %-points) within the last 5 years, suffered more often

from dementia (?2.1 %-points) and had received more

cardiovascular interventions within the last 24 months

(?0.1 interventions).

Patients’ preferences based on the DCE

Table 2 shows the results of the conditional logit regression

model, evaluating the influence of tested attribute levels on

patients’ preferences. In the overall cohort of 486 patients,

influence of selected attributes on preferenceswas statistically

significant for all attributes. Generally, patients preferred the

attribute levels ‘‘no bridging’’, ‘‘no need of INR control/dose

adjustment’’, ‘‘no interactions with food/nutrition’’, ‘‘once

daily intake’’ and ‘‘low distance to practitioner\1 km’’. Only

the attribute ‘‘INR control/dose adjustment’’ was associated

with inconclusive results. Treatment options with a need for

INRcontrols/dose adjustmentswere less likely to be chosen as

a treatment option in the whole sample as well as in the sub-

groups of patients treated with rivaroxaban, those aged

[70 years and those having a higher mental/physical quality

of life. In all other subgroups, influence of this attribute did not

reach high significance, defined as p\ 0.01.

These results are reflected in the assessment of the

approximate relative importance of the attributes on

patients’ preferences/choices (Fig. 2), defined as percent-

age to which a certain attribute influenced the overall

choice by patients. In the whole sample as well as in all

observed subgroups except of female patients/patients

treated with rivaroxaban, ‘‘INR control/dose adjustment’’

was the attribute with the overall lowest impact on patients’

preferences (6 % in the whole sample). Contrary to this,

the attribute ‘‘frequency of intake’’ was the most important

attribute for patients’ choices (29 % in the whole sample),

followed by ‘‘need of bridging’’ (26 %), distance to prac-

titioner (23 %), and ‘‘interactions with nutrition’’ (16 %).

When comparing the two subgroups of patients having

been treated with either rivaroxaban or VKA, patients’

preferences were generally similar: For rivaroxaban

patients the order of importance of the attributes was (from

most to least important attribute): ‘‘bridging’’ with prefer-

ence for ‘‘no bridging’’, ‘‘frequency of intake’’ with pref-

erence for ‘‘once daily’’, ‘‘INR control’’ with preference for

‘‘no INR control’’, ‘‘distance to practitioner’’ with prefer-

ence for ‘‘\1 km distance’’ and ‘‘interactions with food/

nutrition’’ with preference for ‘‘no interactions’’. For VKA

patients, the order was ‘‘distance to practitioner’’ with

preference for ‘‘\1 km distance’’, ‘‘frequency of intake’’

with preference for ‘‘once daily’’, ‘‘bridging’’ with prefer-

ence for ‘‘no bridging’’, ‘‘interactions with food/nutrition’’

with preference for ‘‘no interactions’’ and ‘‘INR con-

trol/dose adjustments’’ with inconclusive preferences.

Utility analyses

Table 3 shows the results of the estimation of patients’ util-

ities for the four product-dependent attributes. In this table,

we translated negative utility associated with a higher dis-

tance to a practitioner into a ‘‘willingness to accept’’ this

longer distance to receive a treatment with more favorabe

attributes. So, this ‘‘willingness to accept’’ was shown as

additional distance in km a patient would accept if he would

receive a treatment option with more favorable, utility-in-

creasing treatment attribute levels. Based on the whole

sample, participating patients were willing to accept (com-

pared to the less favored attribute level) an additional distance

of 17.7 km if theOACwould need to be taken just once a day,

an additional distance of 16.1 km to the practitioner if the

OAC treatment did not need to be bridged, an additional

distance of 9.6 km if the anticoagulant wouldn’t have limi-

tations regarding nutrition/food interactions, and an addi-

tional distance of 3.7 km if no INR controls would be

necessary. When transferring these findings to currently

available treatment options, rivaroxaban treatment is pre-

ferred by patients. In order to get a rivaroxaban-based treat-

ment that can be described by the tested attribute levels,

patients would be willing to accept an additional distance of

29.3 km to a practitioner in comparison to a VKA treatment.

Compared to a hypothetical dabigatran/apixaban treatment

that needs to be administered twice a day, rivaroxaban (needs

to be administered once a day) was associated with a positive

utility equal to an additional distance of 17.7 km to the

practitioner.

Discussion

Using a DCE design, the objective of this analysis was to

assess AF patient preferences in OAC treatment and to

define properties of an ideal OAC treatment from the AF

patients’ perspective.

410 B. Böttger et al.

123



Table 1 Characteristics of participating patients

Variable All study

patients

(N = 647)

Study patients

which finalized

the DCE

(N = 486)

Rivaroxaban-experienced

study patients

who finalized

the DCE (N = 234)

VKA-experienced

study patients

who finalized

the DCE (N = 252)

Age in years, mean (median/SD) 74.2 (75.0/8.7) 73.9* (75.0/8.2) 73.5 (75.0/8.6) 74.3 (75.0/7.8)

Female gender, % 45.0 43.2 45.3 41.3

BMI, mean (median/SD) 28.8 (28.1/5.0) 29.0 (28.4/5.1) 28.7 (28.3/5.2) 29.3 (28.6/5.0)

CHA2DS2-VASc, mean (median/SD) 3.8 (4.0/1.6) 3.7 (4.0/1.6) 3.7 (4.0/1.6) 3.7 (4.0/1.5)

Duration of AF in years, mean (median/SD) 5.6 (4.2/6.3) 5.1** (3.9/4.4) 3.7 (2.0/3.7) 6.5**** (5.2/4.6)

Type of AF, %

Paroxysmal AF 29.7 31.3 38.0 25.0***

Persistent AF 18.1 17.9 19.2 16.7

Permanent AF 48.5 47.9 40.2 55.2****

N.N. 3.7 2.9* 2.6 3.2

Nb. of long term medicines, mean (median/SD) 6.3 (6.0/2.8) 6.2 (6.0/2.8) 5.9 (5.5/2.6) 6.5* (6.0/3.0)

Comorbidities, %

Hypertension 80.5 81.1 78.6 83.3

Diabetes Mellitus 36.9 36.2 35.0 37.3

Chronic heart failure 29.8 29.6 23.9 34.9**

Thyroid disease 24.0 24.3 26.1 22.6

Renal disease 19.3 18.1 17.5 18.7

Cardiomyopathy 10.4 10.1 12.4 7.9

COPD 8.7 8.2 7.3 9.1

Depression 8.5 7.6 8.1 7.1

Oncological disease 6.5 7.4 6.0 8.7

Varize 5.0 5.2 5.2 5.2

Liver disease 4.6 3.3 4.3 2.4

Asthma 4.3 4.5 3.4 5.6

Cognitive impairment 3.9 2.9 3.4 2.4

Alcoholism 1.9 1.6 1.7 1.6

Dementia 1.7 1.0 2.1 0.0*

Gastric ulcer 1.5 1.6 2.1 1.2

Aneurysm 0.9 1.0 1.3 0.8

Seizure disorder 0.9 1.0 0.9 1.2

Bleeding tendency 0.6 0.4 0.4 0.4

Cerebral aneurysm 0.3 0.4 0.9 0.0

Nb. of cardiovascular interventions

in last 24 month, mean (SD)

0.3 (0.5) 0.3 (0.5) 0.4 (0.5) 0.3* (0.4)

Nb. of patients with an event in 2009–2014, %

Arteriosclerosis 8.8 9.7 9.8 9.5

Stroke 7.4 7.0 8.5 5.6

Transient ischemic attack 4.2 3.9 3.8 4.0

Myocardial infarct 3.9 3.9 4.3 3.6

Peripheral arterial disease 3.9 3.9 3.4 4.4

Thrombosis/pulmonary embolism 3.1 2.9 3.4 2.4

Bleeding 2.0 1.4 1.7 1.2

Systemic embolism 0.8 0.8 0.9 0.8

Differences were evaluated regarding statistical significance between patients finally participating in the study and those who were lost to follow

up as well as for patients who received VKA treatment with those who received rivaroxaban. We used Pearson’s Chi squared-test for nominal

variables and Mann–Whitney’s’ U test for continuous variables; Significance levels are reported as follows: * p\ 0.050; ** p\ 0.010;

*** p\ 0.005; **** p\ 0.001

DCE discrete choice experiment, Nb. number, BMI body mass index, SD standard deviation, N.N. name unknown, COPD chronic obstructive

pulmonary disease

Preferences for anticoagulation therapy in atrial fibrillation: the patients’ view 411

123



AF patients seem to prefer OAC agents which are easier to

administer. As expected, in ideal terms, patients would prefer a

treatment that does not need to be bridged, that is not associated

with regular INR controls/dose adjustments, that has less

interactions with food/nutrition and can be taken once daily.

In a conditional logit regression analysis, we could show

that, from a patient’s perspective, the most important

‘‘convenience’’ properties of a OAC treatment are the

frequency of intake, followed by the potential need of

bridging, the existence of interactions with food/nutrition

and the need of INR controls. Our results show that patient

preferences are relatively stable among different patient

groups. However, some differences could be observed.

Patients with a low physical/mental quality of life are

indifferent with regards to the need of INR controls, VKA-

patients even prefer INR controls on a low significance

level. Furthermore, relative importance of attributes is

different in patients treated with either rivaroxaban or

VKA. For patients treated with rivaroxaban, ‘‘bridging’’

and ‘‘frequency of intake’’ are the most important attributes

whereas ‘‘distance to treating practitioner’’ and ‘‘frequency

of intake’’ are the most important attributes for VKA-pa-

tients. The necessity of regular INR monitoring/physician

visits in the VKA group may be responsible for a prefer-

ence for short distance to physicians in that patient group.

Only one study analyzed preferences in terms of OAC

treatment so far [26]. However, this study of 76 respon-

dents belonging to the general public differed in several

characteristics from our study: sample size was lower,

respondents did not have to suffer from AF, were 20 years

younger than in our study, interviews were done as online

computer-based interviews, and clinical attributes like

yearly risk of stroke (between 0 and 2.4 %), yearly risk of

bleeding (between 2 and 5 %), and availability of an

antidote were included. The study found the efficacy/

safety parameters to be the most important ones. So, based

on this study, agents with a favorable efficacy/safety

profile should be prescribed, which is in line with our

recommendations. However, because efficacy/safety of

the different OACs depends on patients’ characteristics

like comorbidities, a recommendation for a treatment

based on hypothetical clinical trade-off profiles is hardly

possible to be generalized for AF patients. Naturally, our

results do not implicate that less effective/safe treatments

should be prescribed. But in case different OAC treatment

options do have a similar efficacy/safety profile in a

specific patient, our approach identified attribute levels

applicable to all AF patients that may influence the deci-

sion for/against a specific OAC agent. Doing so would also

ensure that the prescribed treatment is in line with patients’

preferences, which may also improve the level of adher-

ence/persistence to treatment and strengthen the patient-

physician relationship.T
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Because of a different methodological framework, com-

parison of our results with more descriptive/qualitative

studies addressing certain treatment attributes without taking

into effect any trade-offs is difficult. Nevertheless, previous

studies already reported an association between current

treatment experience and preferences [33, 34]; the differ-

ences in preferences between VKA patients and rivaroxaban

patients confirm that. Also, low importance of INR controls

for VKA-treated AF patients’ preferences was already found

in studies [21, 35]. In these studies, it was reported that some

patients interpreted INR controls as reassuring because

favorable INR values proved that the OAC works, while

other patients experienced INR controls as inconvenient.

However, the importance of the frequency of intake of

an anticoagulant has not been analyzed so far. Our data

show the high importance of this attribute for patient

preferences and a clear preference for a once-daily regi-

men. This may also be one of explanations why once-daily

regimens in other diseases have been found to be associ-

ated with a higher treatment adherence; in one review

addressing cardiovascular medication, once-daily regimens

were associated with a 6.9–14.0 % higher adherence

compared to twice daily regimens [36].

Our findings are important for the real-life treatment of

AF patients. As it was reported by Choi et al., only

24.5–36.9 % of AF patients participated on the decision

about anticoagulation in advance of their treatment [37]. In

contrast to that, in another study, it has been reported that

89 % of AF patients would like to be involved in decision

making [38]; this is also reflected in different treatment

Fig. 2 Relative importance of each attribute for AF patients’ choices

(whole sample and subgroups): In the whole sample, ‘‘frequency of

intake’’ was the most important attribute for patients’ choices (29 %),

followed by ‘‘need of bridging’’, ‘‘distance to practitioner’’, ‘‘inter-

actions with nutrition’’ and ‘‘INR control/dose adjustment’’

Table 3 Marginal willingness to accept distance to practitioner in order to receive a treatment which is associated with specific attribute levels

Attribute Attribute levels Marginal willingness

to accept distance to

practitioner, km (95 %CI)

Bridging No bridging 16.1 (18.2–14.1)

Bridging needed 0

INR control/dose adjustment No INR control 3.7 (4.2–3.2)

INR control necessary 0

Interactions with food/nutrition No interactions 9.6 (10.9–8.4)

Interactions present 0

Frequency of intake Once daily 17.7 (15.6–20.1)

Twice daily 0
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guidelines [7, 11, 23]. Obviously, patient preferences

matter. Our analysis shows that AF patients rate different

OAC treatment attributes in a consistent way and associate

different utilities with different attribute levels. That should

be known to physicians and should be taken into account

when deciding about the prescribed OAC treatment.

Limitations

We acknowledge certain limitations. First, attributes used

in our study were derived based on expert opinion without

qualitative assessment by patients. However, we derived

our attributes from previous studies having found that these

attributes are important to patients. Second, despite random

selection of study centers with consecutive patient inclu-

sion, there might be a substantial selection bias arising

from physician/patient inclusion. So, physicians with an

above-average treatment quality may be more willing to

participate in such a study. However, we do not believe that

treatment quality is a major driver of patient preferences

towards alternative anticoagulants.

Third, we were only able to conduct the computer

assisted phone interview for 75.1 % of initially enrolled

patients leading to a potential response bias. Excluded

patients were slightly younger (-0.3 years) and had a

shorter duration of AF (-0.5 years). In terms of age, older

patients had a strong preference for no INR controls in

comparison to younger patients in our analysis (Table 2).

So, we may have underestimated patients’ preferences

towards a treatment without INR controls.

Fourth, we only included patients on either VKA or

rivaroxaban treatment leading to exclusion of patients

receiving other anticoagulants. However, the DCE is a

hypothetical framework enabling patients to vote for attri-

butes of anticoagulants they are not experienced in. That was

also true for VKA-treated patients in case they evaluated

attribute levels associated with rivaroxaban and vice versa.

Fifth, aDCEcould be perceived as a complexway to gather

information both for patients to understand and for inter-

viewers to conduct. However, we trained interviewers inten-

sively and supported thembyvisualizing choice sets aswell as

by a guideline on how to create a hypothetical ambience.

Sixth, the alternative attributes we have chosen are only

convenience attributes. Former studies have shown that

patients’ preferences are affected by efficacy and/or safety

outcomes as well [21, 33, 34]. However, as outlined

already, most NOACs have shown to be non-inferior to

VKA treatment. Moreover, efficacy/safety of OAC with the

available agents depends on patient characteristics like

comorbidities [18–20]. We do not question the fact that

these differences should be a major driver of the decision

for/against a treatment. However, we also think that patient

preferences as shown in our analysis should play a certain

role, especially if a physician chooses between treatment

options that are not different from each other in terms of

efficacy/safety.

Conclusion

When deciding about an anticoagulation treatment, AF

patients prefer treatments that can be taken once daily, that

do not require any bridging in case of surgeries, and do not

have interactions with food/nutrition. Frequency of intake

is the most important attribute from a patient’s perspective

with once daily intake preferred compared to twice daily

intake. Treating physicians should take patient preferences

into account as an additional factor besides clinical effi-

cacy/safety because a treatment that is preferred by patients

may also be a more effective one in a real-world

environment.
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