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ABSTRACT

Background The use of oral anticoagulants (OACs), especially direct oral anticoagulants (DOACs), for thromboprophylaxis in

atrial fibrillation (AF) has increased over the last decade, and an increasing number of generic DOAC medications (particularly

regarding rivaroxaban and apixaban) have been marketed recently. The aim of the present study was to prospectively observe

clinical event rates and patient satisfaction with a generic rivaroxaban for thromboprophylaxis in patients with AF.

Methods Adult patients with AF in whom long-term OAC was indicated for thromboprophylaxis were included in this interna-

tional, prospective, non-interventional, observational study with 1-year follow-up, conducted in the Republic of Serbia and

Bosnia and Herzegovina. Data were collected at baseline and 3-, 6-, and 12-month follow-up visits. The primary endpoints

were stroke/systemic embolism (SE), major bleeding, and all-cause mortality. Secondary endpoints included adverse events

and patient satisfaction with generic rivaroxaban therapy.

Results Of 1092 patients (mean age 67.9 ± 9.8, 42.9% female), 72 (6.6%) discontinued the treatment due to different reasons.

The mean value of the CHA2DS2–VASc score (Congestive heart failure, Hypertension, Age >75 years, Diabetes mellitus, Stroke,

Vascular disease, Age 65–74 years, Sex category) and HAS–BLED (Hypertension [uncontrolled], Abnormal renal and/or liver

function, Stroke history, Bleeding history, Labile International Normalised Ratio, Elderly [>65 years], Drugs [non-steroidal anti-

inflammatory drugs, aspirin]/Alcohol use [>8 drinks per week]) score was 3.15 ± 1.55 and 1.18 ± 0.92, respectively. Overall,

seven patients (0.64%) experienced a symptomatic thromboembolic event (two strokes, three transient ischaemic attack, and

two SE), and major bleeding occurred in two patients (0.18%). At the 3-, 6- and 12-month follow-up visits, 1068 (97.8%), 1031

(94.4%) and 1014 participants (92.9%), respectively, were still taking generic rivaroxaban. At 3 and 12 months, 1024/1071

patients (95.6%) and 1005/1020 (98.5%), respectively, were very satisfied or satisfied with generic rivaroxaban.

Conclusions The observed clinical event rates during the use of generic rivaroxaban in AF patients were low, with very good

1-year persistence to treatment and persistently high level of patient satisfaction with generic rivaroxaban, including those

previously taking another OAC. More studies with larger sample size are needed to allow additional analyses of factors associ-

ated with specific outcomes, including non-persistence to treatment with generic rivaroxaban.
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Introduction
Atrial fibrillation (AF) poses a significant burden to patients, phy-
sicians, and health care system, owing to a significant morbidity
and mortality associated with this most prevalent sustained car-
diac arrhythmia among adults.1–3

Thromboembolic ischaemic stroke or systemic embolism
(SE) is a deleterious complication of AF, often being fatal or asso-
ciated with significant permanent disability.4,5 Numerous
advances in the detection and management of AF have been
accomplished in recent years,2,3 including the management of
stroke risk and thromboprophylaxis in patients with AF.5 In-line
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with these improvements, substantial decline in the rates of
stroke/SE and stroke fatality have been reported worldwide (for
example, by 34% in the Unites States)6 as well as in Europe.7

Contemporary approach to effective stroke prevention in
patients with AF includes concomitant cardiovascular risk
factors/comorbidity management for and consideration of
potential contribution of successful early rhythm control.8–10

Notwithstanding the advances in non-pharmacological stroke pre-
vention treatments,11 oral anticoagulant (OAC) therapy, either vita-
min K antagonists (VKAs) or direct oral inhibitor anticoagulants
(DOACs), remains a cornerstone of effective thromboprophylaxis
in patients with AF in clinical practice worldwide.1–3

While the overall use of OAC (particularly DOACs) for stroke
prevention in patients with AF substantially increased during the
last decade,12–14 the rates of OAC-related major or fatal bleeding
remained broadly constant or slightly declined.6,7 While bleeding
still remains a concern, other issues such as affordability (de-
pending on the local reimbursement policy) and long-term
adherence to treatment15 are being increasingly considered an
unmet need in stroke prevention in patients with AF.

In recent years, increasing number of generic DOAC medica-
tions (particularly regarding rivaroxaban and apixaban) has been
marketed. The aim of the present study was to prospectively
observe clinical event rates and patient satisfaction with a
generic rivaroxaban for thromboprophylaxis in patients with AF.

Methods
This international, multicentre, prospective, non-interventional,
observational study with 1-year follow-up was conducted in sec-
ondary and tertiary health care centres in the Republic of Serbia
and Bosnia and Herzegovina.

Inclusion and Exclusion Criteria
Adult patients (age >18 years) with confirmed diagnosis of AF in
whom long-term OAC therapy was indicated for the prevention
of AF-related thromboembolism were included in the study,
whether being OAC-naïve (i.e., were not taking OAC before) or
already treated with an OAC (except rivaroxaban) but unsatisfac-
torily (e.g., poorly controlled or experiencing adverse events).
Concomitant treatment with aspirin and/or a P2Y12 inhibitor for
coronary artery disease was not an exclusion criterion. Eligible
patients were included only if managed by a cardiologist. All par-
ticipants provided a signed informed consent at enrolment, and
the study has been approved by respective Institutional Review
Board in each participating centre.

Patients were excluded if participating in other clinical study,
deemed unable to follow clinical practice for any reason, had an
active clinically significant bleeding or any other contraindication
to OAC in line with contraindications in Summary of product
characteristics of Xerdoxo (generic rivaroxaban), or had a medical
condition considered to be a significant risk for major bleeding
(e.g., active or recent gastrointestinal ulceration, presence of
malignant neoplasms at high risk of bleeding, recent brain or
spinal injury, recent brain, spinal or ophthalmic surgery, recent
intracranial haemorrhage, known or suspected oesophageal vari-
ces, arteriovenous malformations, vascular aneurysms or major

intraspinal or intracerebral vascular abnormalities, hepatic dis-
ease associated with coagulopathy and clinically relevant bleed-
ing risk, including cirrhotic patients with Child–Pugh B and C).
Patients were also excluded if on concomitant treatment with
any other anticoagulants, for example, unfractionated heparin
(UFH), low-molecular-weight heparins, heparin derivatives
(fondaparinux, etc.), OAC (warfarin, dabigatran etexilate, apixa-
ban, etc.) except under specific circumstances of switching anti-
coagulant therapy or when UFH is given at doses necessary to
maintain an open central venous or arterial catheter. Female par-
ticipants who were breastfeeding or pregnant or who were plan-
ning pregnancy in the next 12 months were also excluded.

Data Collection
Data were collected at baseline (study enrolment) and during
follow-up visits at 3, 6 and 12 months, using an electronic case
report form.

At baseline, data on patient’s demographics (age, sex, weight,
height), smoking history and alcohol consumption, date of AF
diagnosis, stroke and bleeding risk factors, medical history (co-
morbidities, thromboembolic events, major and non-major
bleeding events), previous treatment of AF and previous concom-
itant treatment, initiated or continuing dose of generic rivaroxa-
ban and continuing concomitant treatment were collected. The
CHA2DS2–VASc score (Congestive heart failure, Hypertension,
Age >75 years, Diabetes mellitus, Stroke, Vascular disease, Age
65–74 years, Sex category) was calculated for stroke risk assess-
ment, and the HAS–BLED score (Hypertension [uncontrolled],
Abnormal renal and/or liver function, Stroke history, Bleeding his-
tory, Labile International Normalised Ratio [INR], Elderly
[>65 years], Drugs [non-steroidal anti-inflammatory drugs, aspi-
rin]/Alcohol use [>8 drinks per week]) was calculated for the
bleeding risk assessment.

During the follow-up visits, information about continuation of
treatment with generic rivaroxaban, changes in concomitant
treatment, and information about study primary endpoints
(i.e., thromboembolic events, major and non-major bleeding
events) and secondary endpoints (i.e., adverse events, patient’s
and investigator’s general satisfaction with generic rivaroxaban
therapy) were collected at each follow-up visit.

Study Medication
At baseline visit, all enrolled patients were prescribed generic
rivaroxaban Xerdoxo16 (produced by Krka, d. d., Novo Mesto,
Slovenia) 20 mg once daily, or 15 mg once daily when the creati-
nine clearance, as calculated using the Cockcroft–Gault formula,
was <50 mL/min. In patients switching from a VKA to generic
rivaroxaban, VKA was first discontinued, and generic rivaroxaban
was started when the INR was below 2.5. In patients switching
from a twice daily DOAC to generic rivaroxaban, the latter is first
administered at the time of the morning dose of previously used
DOAC and continued once daily thereafter.17

Study Endpoints
Primary endpoints were thromboembolic events (stroke, tran-
sient ischaemic attack [TIA] or SE), major bleeding, clinically rele-
vant non-major (CRNM) bleeding and mortality. According to the
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International Society on Thrombosis and Haemostasis (ISTH),
major bleeding was defined as clinically significant haemorrhage
that is fatal, occurs in critical areas (brain, spinal cord, eye, heart,
joints, retroperitoneal space or intramuscular with compartment
syndrome) or causes a significant drop in haemoglobin (>2 g/dL or
>20 g/L) requiring transfusion of >2 units of blood,18 and CRNM
bleeding as any sign or symptom of haemorrhage that does not fit
the definition of a major bleeding but meets one of the following
criteria: It requires medical intervention by a health care profes-
sional and leads to hospitalisation or increased level of care or
prompts a face-to-face intervention.19 A detailed documentation
(e.g., physician’s written report, imaging and biochemistry test
reports) were required for each primary outcome event.

Secondary endpoints were other adverse events observed dur-
ing the study (including minor bleeds) and investigator’s satisfac-
tion with generic rivaroxaban therapy, which was assessed using a
Likert scale. Patient self-reported satisfaction with generic rivaroxa-
ban therapy was measured using a modified Treatment Satisfaction
Questionnaire Version 2, section addressing global satisfaction
with the medication of interest20 (Supplementary Table S1).

Statistical Analyses
Summary data are presented as number and percentage for cat-
egorical variables, and mean, median, standard deviation, mini-
mum and maximum, first and third quartile for continuous vari-
ables.

For inferential assessment of proportions, the two-sided
‘equal-tails’ Clopper–Pearson exact 95% confidence interval was
employed. For the assessment of means and mean differences,
the standard 95% confidence interval for the mean (with
unknown variance) based on the limiting distribution of the stan-
dardised sample mean was employed.

The analyses were done on observed data only. No methods
for the imputation of missing data were planned.

Data were analysed using SPSS 31.0.0.0. Microsoft Office Excel
365 was used for the preparation of tables.

Results
The study was conducted in 14 secondary or tertiary health care
centres (4 centres in Republic of Serbia and 10 in Bosnia and
Herzegovina). During the 1-year study enrolment period (from
September 2022 to September 2023), a total of 1118 patients
were enrolled in the study. Of those, 26 (2.3%) were excluded
owing to a study protocol deviation, whereas 1092 patients
(97.7%) were included in the present analysis (622 patients
[57.0% from Bosnia and Herzegovina and 470 patients [43.0%]
from the Republic of Serbia).

Patient Demographics and Clinical Characteristics
Study cohort data at baseline are shown in Table 1.

Most patients (821, 75.2%) were younger than 75 years, and
female patients were significantly older compared with males
(mean age 69.9 ± 8.8 vs. 66.5 ± 10.1 years, p < 0.001; Fig. 1).

Regarding cardiovascular risk factors, hyperlipidaemia and
overweight/obesity were strikingly prevalent in the study cohort
(notably, there were 255 [23.4%] obese patients).

Almost all patients (95.2%) had at least one comorbidity, most
commonly hypertension, whereas 787 patients (72.1%) were
multimorbid (Table 1).

The mean CHA2DS2–VASc score value was 3.15 ± 1.55, and
the mean HAS–BLED was 1.18 ± 0.92. Fig. 2 shows the stroke
and bleeding risk profile of the study cohort. Most patients were
at moderate-to-high risk of stroke and low-to-moderate risk of
bleeding (Table 1 and Fig. 2).

Nearly half of the study cohort (41.2%) had a first-diagnosed
AF, and 60.1% of participants were OAC-naïve (Table 1). Among
OAC-experienced patients, majority were taking a VKA before
enrolment in the present study (Table 1).

Concomitant medication use at baseline is shown in Table 1.
Beta blockers and ACEi were the most used drugs, whereas
around 5% of patients were using aspirin or P2Y12 inhibitor,
each. Concomitant use of NSAIDs was low (0.4%).

Primary Endpoints
The rate of stroke/SE was low during the study follow-up period.
Overall, seven patients (0.64%) experienced a symptomatic
thromboembolic event (Table 2). Of those, two patients experi-
enced thromboembolic ischaemic stroke (the incidence rate of
1.62 strokes per 1000 patient-years), three patients experienced
a TIA, and two patients experienced an SE event. The incidence
rate of symptomatic thromboembolic event per 1000 patient-
years increased with increasing patient age (Table 2).

Overall, two patients (0.18%) experienced a major bleeding
event during the follow-up period and were observed among
patients older than 70 years. Both major bleedings were melae-
na. No intracranial or fatal major bleeding occurred during the
study.

CRNM bleeding events were observed in a total of 14 patients
(1.3%), resulting in a change of antithrombotic therapy in
8 patients (0.7%). In five patients, the drug was withdrawn, and
in three patients the dose was reduced.

During the follow-up, eight patients died (0.7%). There was
one death from stroke (thromboembolic event), one from
arrhythmic death and six deaths from non-cardiovascular causes
(e.g., malignancy, infection or other).

Secondary Endpoints
At baseline, 1092 participants (100%) were prescribed generic
rivaroxaban. Most participants (n = 910, 83.3%) were prescribed
a dose of 20 mg once daily, whereas 182 participants (16.7%)
were prescribed 15 mg once daily.

At 3-, 6- and 12-month follow-up visits, 1068 (97.8%), 1031
(94.4%) and 1014 participants (92.9%), respectively, were still
taking generic rivaroxaban. The proportion of patients receiving
the 15 mg dose of generic rivaroxaban remained broadly con-
stant throughout the study (n = 180 [16.5%] at the 3-month
follow-up visit, and n = 170 [15.6%] at the 6- and 12-month
follow-up visit, each).

Details on further OAC therapy after the baseline visit were
not available for six patients (0.5%). Treatment with generic rivar-
oxaban was permanently discontinued in 72 patients (6.6%). The
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reasons for discontinuation were death (8 patients), occurrence
of contraindication to treatment (3 patients), treatment was not
needed any more (4 patients), safety (15 patients) and other rea-
sons (42 patients, among them patient’s decision to stop the
treatment, unaffordable price, patients were not coming to the
visit, etc.).

A total of 51 patients (4.7%) experienced adverse events
throughout the study. Adverse events were not related to the
study medicine in 18 (1.7%) patients. Thirty-three (3.0%) patients
experienced adverse reactions (drug-related adverse events),
24 patients (2.2% of the cohort, or 72.7% of patients experienc-
ing adverse reactions) experienced one or more bleeding events.
Of a total of 33 bleeding events, 9 (27.3%) were gastrointestinal
bleeds (2 major bleedings – melaena; 5 CRNM bleedings – 2 hae-
matochezia, 1 gastrointestinal haemorrhage, 1 gastric ulcer hae-
morrhage and 1 rectal haemorrhage; 2 minor gingival bleedings),
8 minor nose bleeds (24.2%), 4 cases of haematuria (12.1%)
defined as CRNM bleedings and 12 cases (33.3%) of other
CRNM or minor bleeds (e.g., pronounced bruising, prolonged
bleeding at the site of skin puncture, etc.). Bleeding resulted
in permanent generic rivaroxaban discontinuation in eight
patients (0.7% of the cohort, or 33.3% of patients experiencing a
bleeding).

Regarding the overall patient’s satisfaction with generic rivar-
oxaban therapy, data were available for 1071 patients, 1038
patients and 1020 patients at the 3-, 6- and 12-month follow-up
visit, respectively. Most patients were very satisfied or satisfied
with generic rivaroxaban therapy, and patient’s overall satisfac-
tion with generic rivaroxaban therapy remained broadly compa-
rable during the study follow-up period (Fig. 3).

Data regarding the physicians’ overall satisfaction with generic
rivaroxaban therapy was available for 1072, 1037 and 1024
patients at the 3-, 6- and 12-month follow-up visit, respectively.
Most physicians were very satisfied or satisfied with generic rivar-
oxaban therapy, and their level of satisfaction remained broadly
constant throughout the study period (Fig. 4).

Compared with patients using generic rivaroxaban therapy, a
higher proportion of prescribing physicians were very satisfied,
slightly lower proportion of physicians were satisfied, and a high-
er proportion of patients were neutral (p < 0.001), while the level
of dissatisfaction with generic rivaroxaban therapy was broadly
comparable between patients and physicians at each follow-up
visit (Figs. 3 and 4).

Among patients who were using OAC therapy before the pres-
ent study, patient’s satisfaction with generic rivaroxaban therapy
in comparison to previously used OAC agent was also evaluated.
For this assessment, data were available for 391, 371 and
338 patients at the 3-, 6- and 12-month follow-up visit, respec-
tively (Fig. 5).

Most patients felt that their satisfaction with OAC treatment
was very much improved or improved after switching from previ-
ously used OAC agent to generic rivaroxaban therapy, and the
self-reported level of satisfaction remained broadly constant
throughout the study (Fig. 5).

Of note, within the very much improved and improved group,
there was a total of 233/280 (83.2%) prior VKA users, 75/90
(83.3%) prior dabigatran users and 40/51 (78.4%) prior apixaban
users (p < 0.001).

Table 1 Study cohort data at baseline.

Variable All, N = 1,092
(100%)

Variable All, N = 1,092
(100%)

Demographics AF-related
features

Age (years) 67.93 ± 9.75
(range 31–90)

First-diagnosed
AF

450 (41.2)

<65 333 (30.5) OAC-naïve
patients

662 (60.6)

65–74 488 (44.7) Prior VKA use 280 (25.6)

75–80 183 (16.8) Prior dabigatran
use

92 (8.4)

>80 88 (8.1%) Prior apixaban
use

51 (4.7)

Female sex 468 (42.9) Prior LMWH use 7 (0.6%)

Cardiovascular
risk factors

Concomitant medication

BMI (kg/m2) 27.68 ± 3.78
(range 18–50)

Aspirin 49 (4.5)

Overweight or
obese

842 (77.1) P2Y12 inhibitor 60 (5.5)

Smoker 191 (17.5) Beta blocker 932 (85.3)

Previous smoker 250 (22.9) Verapamil or
diltiazem

7 (0.6)

Hyperlipidaemia 531 (48.6) Digitalis 68 (6.2)

Comorbidity Amiodarone 222 (20.3)

Any comorbidity 1040 (95.2) Propafenone 59 (5.4)

Hypertension 963 (88.2) Flecainide 70 (6.4)

Coronary artery
disease

254 (23.3) Sotalol 11 (1.0)

Diabetes mellitus 250 (22.9) ACEi 695 (63.6)

Heart failure 281 (25.7) ARB 159 (14.6)

Prior stroke/TIA 94 (8.6) Sacubitril/
valsartan

60 (5.5)

Renal impairment 79 (7.2) MRA 171 (15.7)

Obstructive sleep
apnoea

7 (0.6) Diuretic 351 (32.1)

Multimorbidity 787 (72.1) SGLT2 inhibitor 84 (7.7)

Stroke and
bleeding risk

Dihydropyridine
CCB

295 (27.0)

CHA2DS2–VASc
score

3.15 ± 1.55
(range 0–9)

NSAID 4 (0.4)

HAS–BLED score 1.18 ± 0.92
(range 0–6)

PPI 42 (3.8)

Statins 512 (46.9)

Abbreviations: ACEi, angiotensin-converting enzyme inhibitor; AF, atrial
fibrillation; ARB, angiotensin receptor blocker; BMI, body mass index; CCB,
calcium channel blocker; CHA2DS2–VASc, (Congestive heart failure,
Hypertension, Age >75 years, Diabetes mellitus, Stroke, Vascular disease, Age
65–74 years, Sex category); HAS–BLED, (Hypertension [uncontrolled],
Abnormal renal and/or liver function, Stroke history, Bleeding history, Labile
International Normalised Ratio, Elderly [>65 years], Drugs [non-steroidal anti-
inflammatory drugs, aspirin]/Alcohol use [>8 drinks per week]); LMWH, low-
molecular-weight heparin; MRA, mineralocorticoid receptor antagonist;
NSAID, non-steroidal anti-inflammatory drug; OAC, oral anticoagulant; PPI,
proton pump inhibitor; TIA, transient ischaemic attack; VKA, vitamin K
antagonist; SGLT2, sodium/glukose co-transporter 2.
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Fig. 1 Distribution of age groups by sex.

Fig. 2 Stroke and bleeding risk at baseline.
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Discussion
The main findings of the present international prospective, non-
interventional, observational study on clinical event rates and
patient satisfaction with generic rivaroxaban therapy were
(1) very low stroke/SE and major bleeding rates and (2) persis-
tently high levels of patients’ satisfaction with generic rivaroxa-
ban therapy during the 1-year follow-up. These findings are reas-
suring overall regarding the use of generic rivaroxaban and add
information about observed event rates with generic rivaroxaban
Xerdoxo in clinical practice.

Baseline study cohort characteristics were mostly comparable
with other contemporary ‘general’ AF cohorts worldwide, includ-
ing, for example, a high prevalence of multimorbidity (72%),21

and overweight (53.7%) or obese patients (23.4%).22 As is usually
observed in the Eastern European AF cohorts,13,23,24 patients in
the present study were younger than in other regions of Europe.

The study cohort in the present study also broadly resembles
the cohort of the first prospective postapproval observational
study of rivaroxaban (Xarelto) for stroke prevention in AF.25 The
mean CHA2DS2–VASc score value was comparable in the two
studies (3.15 vs. 3.4), but the proportion of patients with a his-
tory of prior stroke in the present study was far lower (8.6%)
than in the XANTUS study (19.0%)25 or pivotal DOACs trials,
where the proportion of such patients was 20.0% in the RE-LY,26

19.4% in the ARISTOTLE,27 54.9% in the ROCKET-AF28 and 28.3%
in the ENGAGE AF-TIMI 48 trial.29

Not all stroke risk factors carry the same weight, with a history
of prior stroke and advanced age being the most powerful single
risk factors.5,30 The very low stroke/SE rate (0.57 per 100 patient-
years) observed in the present study, which is substantially lower
compared with stroke rates observed in the XANTUS study (1.7
per 100 patient-years),25 could be at least partially attributed to
different specific stroke risk factor prevalence in the two studies.

In the present study, participants were recruited from the sec-
ondary and tertiary health care centres and managed exclusively
by a cardiologist. Likely more prevalent guideline-adherent over-
all management of AF, including the management of stroke risk
factors (compared with AF management by non-cardiologists),
could also contribute to very low stroke rates observed in the
present study.

The prevalence of major bleeding during the present study
was very low as well (0.18%), much lower than in the XANTUS
study (1.9%)25 or the ROCKET-AF trial (5.6%).28 In contrast to the
latter two studies, there were no intracranial or fatal major
bleeding events in the present study. The rates of CRNM bleeding
and minor bleeds (1.3% and 1.0%, respectively) were also sub-
stantially lower compared with observations in the XANTUS
study.25

All-cause mortality rates in the present study were very low
(0.7%) and mostly driven by non-cardiovascular causes (0.5%).

Table 2 Thromboembolic events during the study (overall and by age
groups).

Number of
patients

PY Number of
patients with TE

IR per
1000 PY

95% CI

All
patients 1,092 1,237.6 7 5.66 [1.8, 10.6]

Age (years)

18–64 333 381.0 1 2.62 [0.1, 14.6]

65–74 488 552.9 2 3.62 [0.4, 13.1]

75–80 183 205.8 3 14.58 [1.2, 35.1]

≥81 88 97.9 1 10.21 [0.3, 56.9]

Abbreviations: CI, confidence interval; IR, incidence rate; PY, patient-years;
TE, thromboembolic event.

Fig. 3 Patient’s overall satisfaction with generic rivaroxaban therapy. F-Up, follow-up.
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As with stroke and bleeding, mortality was substantially lower in
the present study compared with XANTUS study.25

In line with a large body of evidence showing that OAC therapy
is effective and reasonably safe in thromboprophylaxis in AF
patients,1–3,5 low clinical event rates were observed in the pres-
ent study. However, with increasing use of OAC (especially
DOACs) in AF patients,31 declining rates of stroke and bleeding
rates remaining relatively constant,6,7 adherence and persistence
to OAC have been increasingly recognised as a major challenge in
optimal stroke prevention in patients with AF.15

In the present study, generic rivaroxaban was permanently dis-
continued in a total of 6.6% of patients at the end of 1-year
follow-up. This is a much lower 1-year rate of discontinuation
than those observed in, for example, the Dresden Registry (15%)32

or the XANTUS study (20%).25 In the two recent systematic reviews
addressing adherence and persistence to OAC therapy among AF
patients, adherence to rivaroxaban was good (73% and 70%).33,34

There are multiple factors influencing non-adherence.15 In a recent
study, for example, the leading causes of OAC non-prescription
listed by the responsible physicians were low AF burden, patient

Fig. 5 Patient’s overall satisfaction with generic rivaroxaban therapy in comparison to previous OAC agent. F-Up, follow-up; OAC, oral
anticoagulant.

Fig. 4 Physician’s overall satisfaction with generic rivaroxaban therapy. F-Up, follow-up.
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refusal, estimated low risk of stroke, high risk of fall and high bleed-
ing risk.35 Notably, international guidelines on the management of
AF clearly specify that the anticipated risk of fall is not an indepen-
dent predictor of OAC-related bleeding and the risk of falling does
not outweigh the benefits of OAC in elderly patients with AF.1

Major international guidelines also emphasise that estimated
bleeding risk in itself should not preclude consideration of OAC
use in AF patients, provided that modifiable bleeding risk factors
are identified and addressed, and patients with non-modifiable
bleeding risk factors are scheduled for more frequent clinical
follow-up.1–3 In the present study, the risk of bleeding was esti-
mated using the HAS–BLED score, which has been the most exten-
sively validated bleeding risk score in AF cohorts worldwide.36 Of
note, the use of the recently proposed and validated DOAC score37

could have been considered, since all patients in the present study
were taking rivaroxaban. However, a recent comparison of the
HAS–BLED and DOAC scores showed that both scores had a mod-
est predictive ability for major bleeding events, while the DOAC
score had poorer calibration for high-risk patients.38

It has been reported earlier that the significance of minor
bleeding events, such as nose bleeding, excessive bruising, etc.,
is often overestimated by patients and general practitioners, re-
sulting in OAC discontinuation, which is an important unmet
need for education of both patients and physicians.39 In the pres-
ent study, generic rivaroxaban was discontinued in only one par-
ticipant who experienced one or more minor bleeding events.

The low drug discontinuation rate observed in the present
study corresponds well with a high level of patient-reported satis-
faction with generic rivaroxaban therapy (96.5% of patients were
very satisfied or satisfied with generic rivaroxaban therapy at
3 months), which remained broadly constant throughout the
study. The proportion of very satisfied or satisfied patients was
greater than in the XANTUS study,25 and the present study pro-
vided additional insight into the persistence of patient satisfac-
tion with OAC over time. In the analysis restricted to patients pre-
viously taking another OAC, most patients (90.5%) reported that
their satisfaction with OAC treatment was very much improved or
improved after switching to generic rivaroxaban, and the propor-
tion of patients with very much increased satisfaction gradually
increased throughout the study. The improved satisfaction with
generic rivaroxaban was slightly more prevalent among prior
VKA or dabigatran users in comparison to prior apixaban users.
The observed high levels of patient satisfaction with OAC therapy
in the present study generally resemble findings previously re-
ported in other studies.40 Studies reporting patient satisfaction
with OAC therapy are generally limited by a small sample size, rel-
atively short-term observation, retrospective design, the use of
satisfaction measurement tools which have not been validated,
etc.41 Whereas studies comparing patient satisfaction with
DOACs versus VKAs reported conflicting results,41 several studies
showed that patients taking rivaroxaban were more satisfied than
patients taking other OAC agents, but patient-related factors
associated with those findings were not reported.40,42 A recent
Canadian study using validated instruments for measurement of
satisfaction suggested that the convenience of rivaroxaban use
was a major contributor to greater satisfaction compared with

VKAs,42 while another registry-based study from Japan reported
similar findings when rivaroxaban was compared with other
DOACs in patients with AF.43

The limitations of the present study include those inherent
to its observational design. In addition to the patient selection
bias, the single-arm, open-label study design could introduce
bias related to knowledge about treatment, and the use of the
questionaries assessing physician and patient satisfaction with
generic rivaroxaban could introduce additional, questionnaire-
related biases. Although persistence to treatment could be
indirectly assessed through treatment discontinuation rate, a
formal assessment of adherence to generic rivaroxaban was
not possible. The very low observed clinical event rates in the
present study could, at least partly, be influenced by a possibil-
ity of event underreporting or incomplete event ascertainment.
Owing to the low primary outcome events rate observed in
the present study, no further analyses or adjustments for base-
line characteristics were not conducted beyond description.
The strengths of the present study include its prospective
design, providing more complete data compared with retro-
spective studies, and a contemporary cohort with a meaningful
sample size.

Conclusions
In the present study of generic rivaroxaban Xerdoxo for stroke
prevention in patients with AF in clinical practice, low clinical
event rates and very good 1-year persistence to treatment with
persistently high level of patient satisfaction with Xerdoxo,
including those previously taking another OAC agent, were
observed. These reassuring observations highlight the benefits
of generic option of rivaroxaban that delivers real-world evidence
in patient care. More studies with larger sample size are needed
to allow additional observations of generic rivaroxaban use in
specific high-risk AF populations and factors associated with
specific outcomes including non-persistence to treatment with
generic rivaroxaban.

What is Known on This Topic?

▪ Similarly to recent reports, we observed low stroke and bleeding

rates among unselected patients with AF taking rivaroxaban

▪ The 1-year persistence to rivaroxaban was very good in this

study, broadly resembling earlier reports.

What this paper add?

▪ The low observed event rates over 1-year follow-up in this study

are reassuring regarding the use of generic rivaroxaban in

patients with AF in clinical practice.

▪ The present study provided evidence on persistently high

patients’ and physicians’ satisfaction with generic rivaroxaban

over 1 year follow-up.
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