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Abstract

Background

For antithrombotic treatments, Patient Reported Outcomes (PRO) and patient satisfaction

with treatment are essential data for physicians because of the strong relationship between

patient satisfaction and adherence to treatment. The impact of rivaroxaban on patient satis-

faction and quality of life was not sufficiently documented in phase III studies. There is a

need for further data in this field especially in real life conditions.

Methods

The SAFARI study is composed of patients with non-valvular atrial fibrillation (AF), previ-

ously treated with vitamin K antagonist (VKA) and switched to rivaroxaban. Patient satisfac-

tion with anticoagulant therapy was measured by the Anti-Clot Treatment Scale (ACTS), a

validated 15-item patient-reported scale including a 12-item ACTS Burdens scale and a 3-

item ACTS Benefits scale. Satisfaction of medication was compared between baseline and

1, 3 and 6 months.

Results

Study population was composed of 405 patients. Mean age was 74.8 (standard deviation =

9.0) years and 63.0% were male. Mean CHA2DS2-VASc score was 3.4 (1.5) and mean

HAS-BLED score was 2.9 (1.0). After 3 months of treatment with rivaroxaban, patient satis-

faction improved compared with VKA: mean ACTS burdens scores significantly increased

by 8.3 (8.9) points (p<0.0001) and ACTS benefits scale by 0.4 (2.9) (p<0.001). Compared

with baseline, the improvement in ACTS burdens and benefits became apparent at 1 month

(46.5 vs. 53.6 p<0.001 and 10.4 vs. 10.7, p<0.05 respectively) and persisted at 6 months
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(46.5 vs. 54.76 p<0.001 and 10.4 vs. 10.8 p = 0.02 respectively). Rivaroxaban persistence

was 88.7% at 6 months.

Conclusions

SAFARI data support a good risk-benefit balance for rivaroxaban, with a good safety profile

and encourage PRO design studies. The switch from VKA to rivaroxaban improved patient

satisfaction at 1, 3 and 6 months after rivaroxaban initiation among patients with AF, particu-

larly in reducing patient-reported anticoagulation burden.

Introduction

The prevention of ischemic stroke due to atrial fibrillation (AF) is based on oral anticoagulants

(OAC) [1]. Vitamin K antagonists (VKAs) have been used as a long-term anti-coagulant ther-

apy for more than 50 years. Although the efficacy of VKA is well-established, VKA monitoring

is difficult because they have a large inter and intra-individual variability of efficacy and their

therapeutic range is very narrow. VKA monitoring relies on regular measurement of the Inter-

national Normalized Ratio (INR). However even with a regular INR monitoring, a lot of

patients are outside the therapeutic range a significant amount of the time [2] that can lead to

serious outcomes either thrombosis or bleeding. Moreover because of the regular blood draw

needed for the INR measurement, an important proportion of patients discontinue VKA ther-

apy [3]. However optimal stroke prevention with VKA depends not only on tight control of

INR but on medication adherence and even more on treatment persistence [4]. New OAC,

including rivaroxaban have been shown to be at least as effective and safe as VKA in large ran-

domized controlled trials [5–7], with a significant lower incidence of intracranial hemorrhage,

and have now been incorporated into guidelines [1,8], with gradual uptake of their prescrip-

tion in routine practice [4]. Rivaroxaban is a potent selective direct Factor Xa inhibitor pre-

scribed at a fixed dosage that does not require regular monitoring. The expected advantage of

rivaroxaban, therefore, is its greater ease of use compared to VKAs, which may be associated

with improved patient satisfaction.

The purpose of the present study was therefore to demonstrate in everyday practice whether

use of rivaroxaban was associated with better patient satisfaction compared with VKA in

patients with AF after a switch from VKA to rivaroxaban.

Methods

SAFARI study is a French multicenter, prospective, observational study including patients

with non-valvular AF who had undergone a switch of anticoagulant treatment from VKA to

rivaroxaban.

Centers

Hospital-based and private cardiologists located in metropolitan France were offered to partic-

ipate in the study, and 51 cardiologists (74.5% office-based) participated in the study.

Study population

Only adult patients with AF already treated with VKA and who intended to start treatment

with rivaroxaban were eligible for inclusion. In order to avoid selection bias and to achieve a
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cohort for whom treatment was in accordance with common daily practice, patients were

included in a consecutive manner at each site and no exclusion criteria were defined except

patient presenting with at least one of the contraindications listed in the summary of product

characteristics. Data were collected at 4 visits: at inclusion (baseline), 1 month, 3 months and 6

months after inclusion (follow-up). Patients were enrolled from April 2013 to June 2014.

Outcomes

Primary endpoint. Primary evaluation criterion was changes in patient satisfaction mea-

sured by the Anti-Clot Treatment Scale (ACTS) score from baseline and 3 months. Patient sat-

isfaction with treatment was also measured at 1 and 6 months. The ACTS is a validated

15-item scale developed specifically to evaluate patient’s satisfaction with an anti-coagulant

treatment and has been previously used [9]. It includes a 12-item burdens scale and a 3-item

benefits scale. In addition one global question is collected for both burden and benefit.

The ACTS Burdens is reverse coded on a 5-point Likert scale from ‘Extremely’ (coded 1) to

‘Not at all’ coded (5). The ACTS Benefits is normally coded from 1 to 5 with higher scores indi-

cating greater satisfaction with treatment. ACTS Burdens score is the sum of the 12 items and

ranges from 12 to 60 and ACTS Benefits score is the sum of the 3 items and ranges from 3 to

15.

Secondary endpoints. Secondary evaluation criteria were (1) change from baseline in

quality of life assessed using the validated SF-36 questionnaire at 1, 3, 6 months, (2) treatment

continuation rate, (3) drugs adherence according to patients’ interview (do you forget your

treatment: never, rarely, sometimes, frequently or all the time) (4) satisfaction of physicians

about the treatment (very unsatisfied, unsatisfied, neutral, satisfied, very satisfied).

Safety data were also recorded by the physician during the follow up of the study.

Data collection

Data were entered by investigators or their staffs on paper case reports forms (CRF). The

ACTS and the SF-36 questionnaires were self-administered by the patients. Independent dou-

ble-entry of data was performed by two data entry operators. At the end of double entry, dis-

crepancies were corrected by rechecking the forms (CRF or questionnaire) to obtain a clean

database.

Quality assurance measures included automated plausibility checks upon data entry, que-

ries based on a validation plan, and on-site quality review in sites presenting issues with a

check of CRF data against patient files. Study management was performed by the contract

research organization ICTA PM, Fontaine-les-Dijon, France, on behalf of the sponsor, Bayer

HealthCare SAS.

Statistical methods

The ACTS was scored in accordance with the developers’ guidelines [10]. The score for each

item was obtained by means of a 5-response Likert rating scale (1 –Not at all, 2 –A little, 3 –

More or less, 4 –A lot, 5 –Extremely). If more than 50% of the ACTS questions were incom-

plete, the scale was taken as missing. The statistical analysis was performed using SAS statistical

package version 9.2. Only patients fulfilling the inclusion/exclusion criteria were taken into

account for analysis. All variables collected in the CRFs and questionnaires and all derived

parameters were used in the descriptive statistical analysis. Numerical data were summarized

by mean, standard deviation (SD)). The two-sided 95% confidence interval (CI) of the mean

was provided for all primary outcome variables. Binary, categorical, and ordinal parameters

were summarized by percentage and numbers within the various categories.

Satisfaction with Rivaroxaban in AF Indication
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The baseline ACTS scores (burdens and benefits) and ACTS scores after 1, 3 and 6 months

were compared using a Wilcoxon signed ranks test (because of non-Gaussian distribution).

The hypotheses of the normality of the distribution of change in ACTS scores were verified

with the Shapiro-Wilk test. Plots of questionnaire subscale score means by visits were drawn.

In addition, a mixed model for repeated measure (MMRM) was used to assess whether ACTS

scores were different between age groups across the visits (baseline, month 1, month 3 and

month 6) throughout the whole study period.

The clinical significance of observed mean difference over time was interpreted in terms of

equivalents effect size, calculated as the mean difference in scores at time point 1 to time point

2 divided by the standard deviation of the time 1 score [11]. Effect size was interpreted as the

following: 0.2 (small change), 0.5 (moderate change), and 0.8 (large change) [11,12].

The persistence to rivaroxaban (cumulative treatment continuation rate) was assessed

using a Kaplan-Meier analysis during a 180-day follow up period. Patients who withdraw from

the study while they were still treated with rivaroxaban were censored at their last contact.

The patient adherence to VKA treatment within 4 weeks before the switch to rivaroxaban

was compared with patient adherence to rivaroxaban by McNemar’s test for paired samples.

The characteristics of participating physicians were compared to those of French cardiolo-

gists recorded by the French Direction for research, studies, evaluation and statistics using a

Chi-squared goodness of fit test.

All statistical tests were two-sided and the conventional α-level of 0.05 was used for signifi-

cance testing.

Ethical considerations

Written informed consent was obtained from every included patient. The study was conducted

according to the ethical principles of the Declaration of Helsinki and in accordance with Good

Epidemiological Practices. Approvals from the French review boards “Comité consultatif sur

le traitement de l’information en matière de recherche dans le domaine de la santé” and “Com-

mission nationale de l’informatique et des libertés” were obtained.

Results

From 5 April 2013 to 30 June 2014, 51 French cardiologists enrolled 422 patients switching

anticoagulation from VKA to rivaroxaban of whom 405 composed the Per Protocol Set (PPS).

A large majority of physicians were private practitioners (74.5%) and their geographical repar-

tition was not different from that of the French cardiologists according to the French Direction

for research, studies, evaluation and statistics.

Patient characteristics

Demographic and clinical characteristics for the 405 included patients are shown in Table 1.

The majority (84.4%) were aged over 65 years old (mean age was 74.8 (standard devia-

tion = 9.0), 63.0% male) and in 90.3% AF was confirmed by a previous ECG. The mean time

since first AF diagnosis was 6.1 (6.5) years. Atrial fibrillation was paroxysmal in 40.0%, persis-

tent in 11.6%, permanent in 43.2% of patients and undisclosed in 5.2%. For 69.1% of patients

AF was asymptomatic. The mean CHADS2 and CHA2DS2-VASc scores were 1.9 (1.1) and 3.4

(1.5) respectively and were� 2 points in 58.5% and 87.2% of the cohort. The mean HAS-BLED

score was 2.9 (1.2) and was� 3 points in 56.8%.

Before switching to rivaroxaban, most patients (87.4%) were treated with fluindione and

received a median daily dose of 15 mg, the others were treated with acenocoumarol (6.2%) or

warfarin (6.4%) and received a median daily dose of 3 mg and 4 mg respectively. The mean

Satisfaction with Rivaroxaban in AF Indication
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duration for previous VKA treatment before switching to rivaroxaban was 4.7 (5.4) years with

a median duration of 3 years. The main reason for the switch was unstable INR (59.8%),

patient’s decision (24.4%) and physician’s decision related to other reason than unstable INR

(15.3%).

When starting their new treatment, 74.8% of patients were prescribed with 20 mg rivaroxa-

ban, 24.4% with 15 mg and one patient with 10 mg. For two patients, the prescribed dose was

not reported.

Overall, 96.5% of patients received concomitant medications, mainly angiotensin convert-

ing enzyme inhibitors/ angiotensin receptor blockers (60.5%), beta-blocker agents (50.1%),

statins (41,0%), diuretics (28.4%), antiarrhythmic therapies (23.7% amiodarone, 11.9% flecai-

nide, 4.9% sotalol and 0.7% propafenone) and digoxin (12.3%). About 7% of patients received

antiplatelet agents (3.5% acetylsalicylic acid, 3.0% clopidogrel and 0.5% both acetylsalicylic

acid and clopidogrel).

Patient satisfaction

The ACTS (burdens and benefits) measures were completed by 99% of patients at baseline,

93% at 1 month, 89% at 3 months and 85% at 6 months.

The mean ACTS burdens and benefits scores significantly improved between baseline and

month 3 (baseline burden scale: overall mean 46.5 vs. month 3: mean 54.9, p<0.001, effect size

0.89; baseline benefits scale: overall mean 10.4 vs. month 3: mean 10.9, p = 0.001, effect size

Table 1. Demographic data and risk factors.

General characteristics, % Total

N = 405

Age, M (SD), year 74.8 (9.0)

Gender, male 63.0

BMI, M (SD), kg/m2 27.9 (5.0)

Obesity (BMI > 30kg/m2) 26.7

Hypertension 68.4

Diabetes mellitus 18.8

Heart failure 14.8

LVEF < 40% 8.1

Prior stroke / transient ischemic attack 15.3

Prior myocardial infarction 7.9

Prior systemic embolism 2.0

Prior VTE 6.9

Bleeding history 3.2

Patients taking antiarrhythmic drugsa 40.7

Patients with rhythm control strategyb 59.3

Risk scores, M (SD)

CHADS2 1.9 (1.1)

CHA2DS2-VASc 3.4 (1.5)

HAS-BLED 2.9 (1.2)

a Amiodarone and/or flecainide and/or sotalol and/or propafenone
b Defined as intake of at least one antiarrhythmic drug, ablation, pacemaker or cardioversion within the last

year

M (SD), mean (standard deviation); BMI, body mass index; LVEF, left ventricular ejection fraction; VTE,

venous thromboembolism.

doi:10.1371/journal.pone.0166218.t001
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0.16; see Table 2). Compared to baseline, patients also reported satisfaction with the treatment

at 1 and 6 months (burden scale: month 1 mean 53.6 p<0.001; month 6 mean 54.7 p<0.001;

benefit scale: month 1 mean 10.7 p<0.05; month 6 mean 10.8 p = 0.02; see Fig 1). No differ-

ence in ACTS change was observed according to age, except for ACTS burdens score at base-

line (patients�65 years old: mean 44.4 (10.3); patients aged between 65 and 75 years old:

mean 47.6 (9.4), p = 0.03).

Patient quality of life

A slight improvement of quality of life at 3 months was observed for SF-36 and each sub-score

by domain, but these changes did not reach the significant threshold of clinical relevance.

Moreover, results observed at 1 and 6 months also showed no clinical improvement. Same

results were observed regarding SF-36 scores according to age, although median SF-36 scores

were lower (at each time point) in patients > 75 years old.

Rivaroxaban continuation

The rate of treatment continuation per 100 patient-180 days was found to be 88.7% (95% CI

85.1–91.5) (see Kaplan Meyer curve, Fig 2). Rivaroxaban discontinuation was recorded for 53

patients. The percentage of patients who early discontinued rivaroxaban (within 90 days after

treatment initiation) tend to be slightly higher in the subgroup of patients aged over 75 (4.4%

and 8.3% at 30 and 90 days compared to 1.0% and 5.5% in the subgroup of patients aged under

75) but discontinuation rates at 6 months were similar irrespective of age (10.3 to 11.2%). The

main reasons for treatment discontinuation were occurrence of an adverse event (69.8%),

patient’ decision (17.0%) and other reasons (11.3%). Data were missing for 2 patients. For 14

participants the adverse events leading to rivaroxaban withdrawal was a bleeding event. Three

patients switched to another anticoagulant treatment. The patients who discontinued rivaroxa-

ban had a duration of VKA treatment before switching to rivaroxaban comparable to that of

patients who did not discontinue rivaroxaban treatment (5.51 (6.04) years vs. 4.57 (5.27) years,

p = 0.39).

Patient adherence and investigator satisfaction

Patient adherence to rivaroxaban was compared with adherence to VKA assessed within 4

weeks before the switch to rivaroxaban. Adherence to rivaroxaban was significantly higher

than to VKA treatment. According to patient’s interview, 4.7% of patients forgot to take their

VKA treatment (sometimes, frequently or all the time) before switching to rivaroxaban, while

0.8% forgot to take rivaroxaban after 6 months of treatment (p<0.001). Results were similar

for rivaroxaban adherence 1 and 3 months after initiation (respectively 98.2 and 97.5%, see

Table 3).

Table 2. ACTS Burdens scale and Benefit scale scores at baseline and 3 months.

ACTS, Mean (SD) Baseline 3 months Absolute change pa Effect size

N = 401 N = 360 N = 360

ACTS burdens 46.5 (9.3) 54.9 (6.1) 8.3 (8.9) <0.001 0.89

ACTS benefits 10.36 (2.53) 10.92 (2.51) 0.41 (2.85) 0.001 0.16

a Wilcoxon rank-sum test comparing baseline ACTS and ACTS after 3 months

doi:10.1371/journal.pone.0166218.t002
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Furthermore, after 6 months of treatment, physicians were satisfied or very satisfied with

the treatment for 89.6% of patients. Satisfaction rates were similar throughout the study

(84.1% and 90.7% after 1 and 3 months respectively).

Safety and security profile

In subjects for whom an estimated glomerular filtration rate (eGFR) was calculated (with

Cockcroft method) at baseline (n = 200; 49%), we observed that 4 subjects had a prescription

Fig 1. Means +/- standard errors of patient satisfaction with anticoagulant therapy measured by the Anti-Clot Treatment Scale (ACTS)

over time. * p < 0.05, ** p<0.01, *** p < 0.001, Wilcoxon rank-sum test comparing baseline ACTS at baseline and ACTS after 1, 3 and 6

months for burden and benefit ACTS subscales separately.

doi:10.1371/journal.pone.0166218.g001
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of rivaroxaban 20 mg whereas their baseline eGFR was lower than 50 ml/min, and that 30 sub-

jects had a prescription of rivaroxaban 15 mg while they had a eGFR >50 ml/min Thus, we

identified 34 patients (17%) among those who had a eGFR calculated by the physician not pre-

scribed with the appropriate dosage of rivaroxaban (either underdosing or overdosing).

During the study, a total of 195 adverse events (AE) were reported by 126 patients (30.7%):

81 patients (19.7%) experienced 106 AE related to treatment and 42 patients (10.2%)

Fig 2. Continuation rate with rivaroxaban treatment over time.

doi:10.1371/journal.pone.0166218.g002

Table 3. Adherence to treatment over time.

Treatment not taken during the last 4 weeks before baseline visit VKA treatment Rivaroxaban treatment

Baseline Visit M1 Visit M3 Visit M6

N 405 390 365 355

Missing values 1 (0.2%) 1 (0.3%) 1 (0.3%) 1 (0.3%)

Never or rarely 385 (95.1%) 383 (98.2%) 356 (97.5%) 351 (98.9%)

Sometimes or frequently or all the time 19 (4.7%) 6 (1.5%) 8 (2.2%) 3 (0.8%)

p valuea 0.02 0.04 0.001

a McNemar’s test for paired samples comparing VKA adherence and rivaroxaban adherence after 1, 3 and 6 months

doi:10.1371/journal.pone.0166218.t003
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experienced 59 AE leading to treatment discontinuation. Forty-three serious adverse events

(SAE) were reported, 11 being related to rivaroxaban. The most frequently reported AEs were

gastrointestinal disorders (9%; mainly gingival and digestive bleeding), nervous system disor-

ders (6.1%; mainly dizziness), respiratory, thoracic and mediastinal disorders (4.4%, mainly

epistaxis), renal and urinary disorders (3.9%), general disorders and administration site condi-

tions (3.2%), cardiac disorders (2.7%), musculoskeletal and connective tissue disorders (2.2%),

skin and subcutaneous tissue disorders (2.2%).

Special attention was paid to bleeding events (BE), and more particularly to major BE (pre-

defined as fall in hemoglobin� 2 g/dl, or transfusion� 2 units of packed red blood cells or

whole blood, or occurrence in a critical organ [intra-cranial, intra-spinal, intra-ocular, pericar-

dial, intra-articular, intra-muscular with a compartment syndrome, retroperitoneal], or

death). Sixty-two BE were recorded (13 serious BE and 4 major), most of them being sponta-

neous bleeding (75.4%) and clinically overt (85.2%). Fifty-six BE were related to treatment

(11 being serious BE) and 15 led to treatment discontinuation.

Three patients died (0.7%) during the study: a 62-year old female died after choking on

food, a 73-year old male died from ventricular fibrillation and a 73-year old male died from a

massive hemorrhagic stroke that was considered as possibly related to rivaroxaban.

Discussion

The SAFARI study describes PRO evidence supporting that patient satisfaction with rivaroxa-

ban therapy was high and significantly increased after the switch from VKA to rivaroxaban.

Patient-reported outcome tools such as the ACTS questionnaire are becoming increasingly

important in patient care, policy-making, and prescription. Treatment satisfaction should be

measured using instruments that have been both specifically designed for this purpose and

psychometrically validated [13]. The ACTS fulfills these requirements and aims to delineate

the burdens and benefits associated with anticoagulation treatment [9]. Both the ACTS Bur-

dens and ACTS Benefits scales consistently satisfied traditional reliability and validity criteria

across multiple language populations (including French language), supporting the fact that it

is a clinically useful patient-reported instrument of satisfaction with anticoagulant treatment

in clinical trials [10]. The SAFARI study has provided robust data on the patient-reported bur-

den and benefit of the switch from VKA to rivaroxaban in this patient population.

Clinical implications

Our results are in line with EINSTEIN study, an open-label randomized clinical trial per-

formed in deep vein thrombosis [9] and pulmonary embolism [14] population that demon-

strated a similar improvement of ACT score in rivaroxaban group compare with warfarin

group. In EINSTEIN study the population was selected and accepted to participate in a thera-

peutic trial thus being more likely to adhere to treatment and to be satisfied with the new drug

than patients in real-world practice. Our study found a higher patient satisfaction with rivarox-

aban than with VKA in a non-selected population in real-life condition. SAFARI is one of the

first studies to demonstrate an improvement in patient satisfaction with rivaroxaban in AF

population.

Moreover, the improvement of patient satisfaction with rivaroxaban was observed as soon

as 1 month after the switch from VKA and remained throughout the follow-up. This is consis-

tent with EINSTEIN-PE in which the patient-perceived benefits of rivaroxaban became appar-

ent from day 15 onwards. These results show that improvement appears soon after the

treatment switch and is sustained throughout the treatment period.

Satisfaction with Rivaroxaban in AF Indication
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As in EINSTEIN study, increases in effect size in ACTS Burdens scores with rivaroxaban

were higher over time compared with ACTS Benefits scores. Improvement of satisfaction with

rivaroxaban may be related to an easier use including few drug interactions, a lack of dietary

restrictions and no requirement for regular coagulation monitoring that makes VKA difficult

to manage in routine clinical practice. Improvement of patient satisfaction may also be related

to the good safety profile. Our results are consistent with the Star study that shows AF patient

satisfaction increases with rivaroxaban compared with VKA with a shorter follow-up and with

a 6-response Likert rating scale [15].

Patient satisfaction with oral anticoagulation treatment is essential because of the strong

relationship between patient satisfaction and adherence to treatment [16,17].

In our study, adherence to rivaroxaban was higher than to VKA treatment when consider-

ing adherence to VKA treatment within 4 weeks before switch to rivaroxaban (98% vs. 95%,

p<0.05). High medication adherence to novel oral anticoagulant (NOAC) has already been

shown; 83% with rivaroxaban in thromboprophylaxis of knee and hip surgery (percentage of

patients that completed all prescribed doses) [18] 2014 92% with rivaroxaban in AF population

(no missed dose in the previous week) [19] and 72% with dabigatran in a AF cohort of Veterans

Affairs hospitals (proportion of days covered> 80%) [20]. Reduced treatment burden and regi-

men complexity may favor better adherence to rivaroxaban and may therefore contribute to

increasing patient adherence and improving stroke prevention in AF patients [9]. Furthermore

drug persistence for patients treated with rivaroxaban was high—treatment continuation >

88.7% after 6 month—and appears higher than for VKA treatment as recently demonstrated in

a “real world” cohort study (i.e., 63.6% for VKA vs. 79.2% for NOAC after one year) [4]. Drug

persistence to oral anticoagulation is an important topic because of stroke prevention [21] and

there is a need for daily care drug persistence data which may differ from phase III trial results.

In our study, discontinuation rate for rivaroxaban (13.1%) was similar to that observed in a

Dresden non-interventional oral anticoagulation registry (13.6%) [21] and close to that of Xan-

tus study in which the discontinuation was 20% after 1 year [22].

In contrast, no improvement on quality of life was observed after 6 months of follow-up.

Health-related quality of life (HRQoL) in AF patients is mainly related to their level of disabil-

ity. So, regarding the domains explored by the SF-36 scale (mental health, emotion, social

functioning, vitality, physical functioning. . .), the benefit of rivaroxaban on quality of life, if it

exists, may be mainly due to more prevented intracranial events resulting in less disability,

than by an easier use. In our study few bleeding events and no ischemic event were observed

during the 6-month follow-up. Our results are in line with the RELY trial that compared

another NOAC with warfarin in a randomized controlled trial in AF population. Neither dabi-

gatran nor warfarin had a relevant impact on quality of life over the course of 1 year, as

assessed by the EQ-5D score [23]. Furthermore, it should be noted that the self-assessed

patient health and quality of life, as assessed using the SF-36 questionnaire, were already good

at baseline and throughout the study, thus little improvement could be observed for quality of

life after 6 months of treatment. These results indicate that a specific questionnaire like ACTS

is more relevant than SF-36 or EQ-5D to assess medication satisfaction of a new drug like

NOAC. Moreover, this information is also important for cost-effectiveness models in the con-

text of health technology assessments of new drugs.

Rivaroxaban was generally well tolerated, with a good overall safety profile. Overall, approx-

imately 30% of patients experienced an AE, with 20% reporting AEs related to rivaroxaban,

and 8% experiencing an SAE. Less than 3% of the patients experienced a serious bleeding

event related to rivaroxaban.

Regarding condition of use of rivaroxaban, we observed that about 17% of the patients were

not prescribed with the appropriate dosage based on their eGFR, most of them (more than
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half) receiving insufficient dosage (15 mg instead of 20 mg). Thus, in the whole study popula-

tion, we identified about one third of patients prescribed with rivaroxaban 15 mg instead of 20

mg. This proportion may even be higher considering the fact that eGFR was only reported for

less than half of the patients at baseline even though creatinine measurement is highly recom-

mended by French Health Authorities before rivaroxaban inception. These observations high-

light drug misuse thus pointing the need for promoting proper use and ensuring safe use of

the product.

Strengths and limitations

The major strength of the study is the widely data collection on a large sample of consecutive

patients with AF in real life condition. Our sample was mainly composed of 65–85 year

patients which reflects the real-world AF population as shown in epidemiological study on AF

[24–28]. This observational study provides insight about the characteristics of patients and

their satisfaction with treatment under real-life clinical practice conditions that cannot be pro-

vided by controlled clinical studies. Patient satisfaction was measured by the ACTS question-

naire that has been shown to meet widely accepted reliability and validity criteria [9,10].

This study has also several important limitations. Patients included in the study were exclu-

sively patients that had undergone a switch from VKA to rivaroxaban treatment, thus intro-

ducing a potential bias in patient selection. However, the switch decision is often taken by the

cardiologists mainly because of higher net benefit of NOAC over VKA, unstable INR, bleeding

or thromboembolic complications and repeated falls rather than because of dissatisfaction of

patients [21]. Although patient satisfaction results show that patients are more at ease with the

use of rivaroxaban, the 6 months observation period is actually short and could have been lon-

ger. Treatment adherence could have been overestimated because it was based on investigator

judgment following interview of the patient and patient reports. The overall assessment of

adherence could have been improved by the implementation of better quantification pro-

cesses, and the use of ‘adherence scale’ [29]. Finally, no control group was used in this study,

therefore we cannot compare the complications that occurred with Rivaroxaban with the com-

plications that occurred with vitamin K antagonists. Meanwhile in a previous, large-scale,

event-driven, non-inferiority study, patient satisfaction of rivaroxaban treatment given for the

prevention of deep vein thrombosis and pulmonary embolism was compared directly with

VKA treatment [9].

Conclusion

In patients with AF in real-life condition, the switch from VKA to rivaroxaban for the preven-

tion of stroke and systemic embolism improved patient satisfaction from 1 month up to 6

months after rivaroxaban initiation. A high persistence and high adherence to rivaroxaban

was also observed with a good safety profile. The increase of patient satisfaction from baseline

to month 3, with little further change to month 6, indicates a significant improvement to an

extent not previously demonstrated in clinical trials in AF population.

Acknowledgments

All authors had full access to all of the data in this study and take responsibility for the integrity

of the data and the accuracy of the data analysis. All authors contributed to the design, analysis,

interpretation of data, drafting the article, or revising it critically for important intellectual

content and approved the final version to be published. We would like to thank all centers

who participated in this study and all patients who gave their consent to participate. Further-

more, we would like to thank Lise Bosquet for medical writing (employee of ICTA Project

Satisfaction with Rivaroxaban in AF Indication

PLOS ONE | DOI:10.1371/journal.pone.0166218 December 9, 2016 11 / 13



Management), and Marie Loquet for their contribution to the study (Bayer HealthCare SAS

employees).

Author Contributions

Conceptualization: OH.

Formal analysis: OH EC SB.

Funding acquisition: AG EG.

Investigation: SB PG.

Methodology: OH.

Writing – original draft: OH EC.

Writing – review & editing: OH EC.

References
1. Camm AJ, Lip GY, De Caterina R, Savelieva I, Atar D, Hohnloser SH, et al. 2012 focused update of the

ESC Guidelines for the management of atrial fibrillation: an update of the 2010 ESC Guidelines for the

management of atrial fibrillation. Developed with the special contribution of the European Heart Rhythm

Association. Eur Heart J.2012; 33:2719–2747. doi: 10.1093/eurheartj/ehs253 PMID: 22922413

2. Lip GY, Andreotti F, Fauchier L, Huber K, Hylek E, Knight E, et al. Bleeding risk assessment and man-

agement in atrial fibrillation patients: a position document from the European Heart Rhythm Association,

endorsed by the European Society of Cardiology Working Group on Thrombosis. Europace.2011;

13:723–746. doi: 10.1093/europace/eur126 PMID: 21515596

3. Fang MC, Go AS, Chang Y, Borowsky LH, Pomernacki NK, Udaltsova N, et al. Warfarin discontinuation

after starting warfarin for atrial fibrillation. Circ Cardiovasc Qual Outcomes.2010; 3:624–631. doi: 10.

1161/CIRCOUTCOMES.110.937680 PMID: 20959565

4. Martinez C, Katholing A, Wallenhorst C, Freedman SB. Therapy persistence in newly diagnosed non-

valvular atrial fibrillation treated with warfarin or NOAC. A cohort study. Thromb Haemost.2016;

115:31–39. doi: 10.1160/TH15-04-0350 PMID: 26246112

5. Connolly SJ, Ezekowitz MD, Yusuf S, Eikelboom J, Oldgren J, Parekh A, et al. Dabigatran versus warfa-

rin in patients with atrial fibrillation. N Engl J Med.2009; 361:1139–1151. doi: 10.1056/NEJMoa0905561

PMID: 19717844

6. Granger CB, Alexander JH, McMurray JJ, Lopes RD, Hylek EM, Hanna M, et al. Apixaban versus war-

farin in patients with atrial fibrillation. N Engl J Med.2011; 365:981–992. doi: 10.1056/NEJMoa1107039

PMID: 21870978

7. Giugliano RP, Ruff CT, Braunwald E, Murphy SA, Wiviott SD, Halperin JL, et al. Edoxaban versus war-

farin in patients with atrial fibrillation. N Engl J Med.2013; 369:2093–2104. doi: 10.1056/

NEJMoa1310907 PMID: 24251359

8. January CT, Wann LS, Alpert JS, Calkins H, Cigarroa JE, Cleveland JC Jr., et al. 2014 AHA/ACC/HRS

guideline for the management of patients with atrial fibrillation: a report of the American College of Car-

diology/American Heart Association Task Force on Practice Guidelines and the Heart Rhythm Society.

J Am Coll Cardiol.2014; 64:e1–76. doi: 10.1016/j.jacc.2014.03.022 PMID: 24685669

9. Bamber L, Wang MY, Prins MH, Ciniglio C, Bauersachs R, Lensing AW, et al. Patient-reported treat-

ment satisfaction with oral rivaroxaban versus standard therapy in the treatment of acute symptomatic

deep-vein thrombosis. Thromb Haemost.2013; 110:732–741. doi: 10.1160/TH13-03-0243 PMID:

23846019

10. Cano SJ, Lamping DL, Bamber L, Smith S. The Anti-Clot Treatment Scale (ACTS) in clinical trials:

cross-cultural validation in venous thromboembolism patients. Health Qual Life Outcomes.2012;

10:120. doi: 10.1186/1477-7525-10-120 PMID: 23013426

11. Cohen J. (1988) Statistical power analysis for the behavioral sciences. New Jersey: Lawrence

Erlbaum.

12. Kazis LE, Anderson JJ, Meenan RF. Effect sizes for interpreting changes in health status. Med

Care.1989; 27:S178–189. PMID: 2646488

Satisfaction with Rivaroxaban in AF Indication

PLOS ONE | DOI:10.1371/journal.pone.0166218 December 9, 2016 12 / 13

http://dx.doi.org/10.1093/eurheartj/ehs253
http://www.ncbi.nlm.nih.gov/pubmed/22922413
http://dx.doi.org/10.1093/europace/eur126
http://www.ncbi.nlm.nih.gov/pubmed/21515596
http://dx.doi.org/10.1161/CIRCOUTCOMES.110.937680
http://dx.doi.org/10.1161/CIRCOUTCOMES.110.937680
http://www.ncbi.nlm.nih.gov/pubmed/20959565
http://dx.doi.org/10.1160/TH15-04-0350
http://www.ncbi.nlm.nih.gov/pubmed/26246112
http://dx.doi.org/10.1056/NEJMoa0905561
http://www.ncbi.nlm.nih.gov/pubmed/19717844
http://dx.doi.org/10.1056/NEJMoa1107039
http://www.ncbi.nlm.nih.gov/pubmed/21870978
http://dx.doi.org/10.1056/NEJMoa1310907
http://dx.doi.org/10.1056/NEJMoa1310907
http://www.ncbi.nlm.nih.gov/pubmed/24251359
http://dx.doi.org/10.1016/j.jacc.2014.03.022
http://www.ncbi.nlm.nih.gov/pubmed/24685669
http://dx.doi.org/10.1160/TH13-03-0243
http://www.ncbi.nlm.nih.gov/pubmed/23846019
http://dx.doi.org/10.1186/1477-7525-10-120
http://www.ncbi.nlm.nih.gov/pubmed/23013426
http://www.ncbi.nlm.nih.gov/pubmed/2646488


13. Essers BA, Prins MH. Methods to measure treatment satisfaction in patients with pulmonary embolism

or deep venous thrombosis. Curr Opin Pulm Med.2010; 16:437–441. doi: 10.1097/MCP.

0b013e32833bde2b PMID: 20531194

14. Prins MH, Bamber L, Cano SJ, Wang MY, Erkens P, Bauersachs R, et al. Patient-reported treatment

satisfaction with oral rivaroxaban versus standard therapy in the treatment of pulmonary embolism;

results from the EINSTEIN PE trial. Thromb Res.2015; 135:281–288. doi: 10.1016/j.thromres.2014.11.

008 PMID: 25483215

15. Engelberger RP, Noll G, Schmidt D, Alatri A, Frei B, Kaiser WE, et al. Initiation of rivaroxaban in patients

with nonvalvular atrial fibrillation at the primary care level: the Swiss Therapy in Atrial Fibrillation for the

Regulation of Coagulation (STAR) Study. Eur J Intern Med.2015; 26:508–514. doi: 10.1016/j.ejim.

2015.04.014 PMID: 25935131

16. Osterberg L, Blaschke T. Adherence to medication. N Engl J Med.2005; 353:487–497. doi: 10.1056/

NEJMra050100 PMID: 16079372

17. Wang Y, Kong MC, Lee LH, Ng HJ, Ko Y. Knowledge, satisfaction, and concerns regarding warfarin

therapy and their association with warfarin adherence and anticoagulation control. Thromb Res.2014;

133:550–554. doi: 10.1016/j.thromres.2014.01.002 PMID: 24448058

18. Carrothers AD, Rodriguez-Elizalde SR, Rogers BA, Razmjou H, Gollish JD, Murnaghan JJ. Patient-

reported compliance with thromboprophylaxis using an oral factor Xa inhibitor (rivaroxaban) following

total hip and total knee arthroplasty. J Arthroplasty.2014; 29:1463–1467. doi: 10.1016/j.arth.2013.02.

001 PMID: 24768192

19. Andrade JG, Krahn AD, Skanes AC, Purdham D, Ciaccia A, Connors S. Values and Preferences of

Physicians and Patients With Nonvalvular Atrial Fibrillation Who Receive Oral Anticoagulation Therapy

for Stroke Prevention. Can J Cardiol.2016; 32:747–753. doi: 10.1016/j.cjca.2015.09.023 PMID:

26774235

20. Shore S, Carey EP, Turakhia MP, Jackevicius CA, Cunningham F, Pilote L, et al. Adherence to dabiga-

tran therapy and longitudinal patient outcomes: insights from the veterans health administration. Am

Heart J.2014; 167:810–817. doi: 10.1016/j.ahj.2014.03.023 PMID: 24890529

21. Beyer-Westendorf J, Forster K, Ebertz F, Gelbricht V, Schreier T, Gobelt M, et al. Drug persistence with

rivaroxaban therapy in atrial fibrillation patients-results from the Dresden non-interventional oral antic-

oagulation registry. Europace.2015; 17:530–538. doi: 10.1093/europace/euu319 PMID: 25694537

22. Camm AJ, Amarenco P, Haas S, Hess S, Kirchhof P, Kuhls S, et al. XANTUS: a real-world, prospective,

observational study of patients treated with rivaroxaban for stroke prevention in atrial fibrillation. Eur

Heart J.2016; 37:1145–1153. doi: 10.1093/eurheartj/ehv466 PMID: 26330425

23. Monz BU, Connolly SJ, Korhonen M, Noack H, Pooley J. Assessing the impact of dabigatran and warfa-

rin on health-related quality of life: results from an RE-LY sub-study. Int J Cardiol.2013; 168:2540–

2547. doi: 10.1016/j.ijcard.2013.03.059 PMID: 23664436

24. Heeringa J, van der Kuip DA, Hofman A, Kors JA, van Herpen G, Stricker BH, et al. Prevalence, inci-

dence and lifetime risk of atrial fibrillation: the Rotterdam study. Eur Heart J.2006; 27:949–953. doi: 10.

1093/eurheartj/ehi825 PMID: 16527828

25. Feinberg WM, Blackshear JL, Laupacis A, Kronmal R, Hart RG. Prevalence, age distribution, and gen-

der of patients with atrial fibrillation. Analysis and implications. Arch Intern Med.1995; 155:469–473.

PMID: 7864703

26. Chugh SS, Havmoeller R, Narayanan K, Singh D, Rienstra M, Benjamin EJ, et al. Worldwide epidemiol-

ogy of atrial fibrillation: a Global Burden of Disease 2010 Study. Circulation.2014; 129:837–847. doi: 10.

1161/CIRCULATIONAHA.113.005119 PMID: 24345399

27. Le Heuzey JY, Paziaud O, Piot O, Said MA, Copie X, Lavergne T, et al. Cost of care distribution in atrial

fibrillation patients: the COCAF study. Am Heart J.2004; 147:121–126. PMID: 14691429

28. Le Heuzey JY, Ammentorp B, Darius H, De Caterina R, Schilling RJ, Schmitt J, et al. Differences

among western European countries in anticoagulation management of atrial fibrillation. Data from the

PREFER IN AF registry. Thromb Haemost.2014; 111:833–841. doi: 10.1160/TH13-12-1007 PMID:

24651882

29. Tilson HH. Adherence or compliance? Changes in terminology. Ann Pharmacother.2004; 38:161–162.

doi: 10.1345/aph.1D207 PMID: 14742813

Satisfaction with Rivaroxaban in AF Indication

PLOS ONE | DOI:10.1371/journal.pone.0166218 December 9, 2016 13 / 13

http://dx.doi.org/10.1097/MCP.0b013e32833bde2b
http://dx.doi.org/10.1097/MCP.0b013e32833bde2b
http://www.ncbi.nlm.nih.gov/pubmed/20531194
http://dx.doi.org/10.1016/j.thromres.2014.11.008
http://dx.doi.org/10.1016/j.thromres.2014.11.008
http://www.ncbi.nlm.nih.gov/pubmed/25483215
http://dx.doi.org/10.1016/j.ejim.2015.04.014
http://dx.doi.org/10.1016/j.ejim.2015.04.014
http://www.ncbi.nlm.nih.gov/pubmed/25935131
http://dx.doi.org/10.1056/NEJMra050100
http://dx.doi.org/10.1056/NEJMra050100
http://www.ncbi.nlm.nih.gov/pubmed/16079372
http://dx.doi.org/10.1016/j.thromres.2014.01.002
http://www.ncbi.nlm.nih.gov/pubmed/24448058
http://dx.doi.org/10.1016/j.arth.2013.02.001
http://dx.doi.org/10.1016/j.arth.2013.02.001
http://www.ncbi.nlm.nih.gov/pubmed/24768192
http://dx.doi.org/10.1016/j.cjca.2015.09.023
http://www.ncbi.nlm.nih.gov/pubmed/26774235
http://dx.doi.org/10.1016/j.ahj.2014.03.023
http://www.ncbi.nlm.nih.gov/pubmed/24890529
http://dx.doi.org/10.1093/europace/euu319
http://www.ncbi.nlm.nih.gov/pubmed/25694537
http://dx.doi.org/10.1093/eurheartj/ehv466
http://www.ncbi.nlm.nih.gov/pubmed/26330425
http://dx.doi.org/10.1016/j.ijcard.2013.03.059
http://www.ncbi.nlm.nih.gov/pubmed/23664436
http://dx.doi.org/10.1093/eurheartj/ehi825
http://dx.doi.org/10.1093/eurheartj/ehi825
http://www.ncbi.nlm.nih.gov/pubmed/16527828
http://www.ncbi.nlm.nih.gov/pubmed/7864703
http://dx.doi.org/10.1161/CIRCULATIONAHA.113.005119
http://dx.doi.org/10.1161/CIRCULATIONAHA.113.005119
http://www.ncbi.nlm.nih.gov/pubmed/24345399
http://www.ncbi.nlm.nih.gov/pubmed/14691429
http://dx.doi.org/10.1160/TH13-12-1007
http://www.ncbi.nlm.nih.gov/pubmed/24651882
http://dx.doi.org/10.1345/aph.1D207
http://www.ncbi.nlm.nih.gov/pubmed/14742813

