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Abstract
Background Current guidelines recommend non-
vitamin-K oral anticoagulants (NOACs) as the first-
choice therapy for stroke prevention in patients with
atrial fibrillation (AF). The use of drugs in a clinical
trial setting differs from that in real-world popula-
tions. Real-world data are important to accrue more
heterogeneous patient populations with respect to
co-morbidities and co-medication use. The aim of
this study was to evaluate the use of NOACs in daily
practice in a large tertiary hospital in the Netherlands.
Methods A single-centre prospective study was con-
ducted among all patients with AF using a NOAC in
the St. Antonius Hospital between 2013 and June 2017.
The outcomes were the rates of any bleeding, stroke/
transient ischaemic attack, mortality, discontinuation
rate and adverse drug reactions.
Results In total, 799 patients were enrolled with
a mean follow-up of 1.7 years. Mean age was 69.8
(SD± 11) and 61.2% were male. Mean CHA2DS2-VASc
score was 2.8 (SD±1.6) and mean HAS-BLED score
was 1.4 (SD± 0.9). Bleeding occurred in 6.0, major
bleeding in 1.8, stroke in 1.2 patients per 100 patient-
years, and 87 patients (10.9%) died during the fol-
low-up period. Adverse drug reactions were reported
by 59 patients (7.4%). Finally, 249 patients (31.2%)
reported a temporary interruption and 132 (16.5%)
permanent discontinuation of NOAC treatment, of
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whom 33 (25%) patients switched to a vitamin-K
antagonist.
Conclusions We observed low rates of bleeding and
adverse drug reactions. However, rates of mortality
and discontinuation were relatively high. These re-
sults could possibly be explained by the real-world
nature of the data including higher-risk patients.

Keywords Anticoagulation · Atrial fibrillation · Non-
vitamin-K oral anticoagulants

Introduction

Current guidelines recommend non-vitamin-K oral
anticoagulants (NOACs) as the first-choice therapy
for stroke prevention in patients with atrial fibrilla-
tion (AF) [1–4]. The currently available NOACs have
proved to be either comparable (dabigatran 110mg,
rivaroxaban and edoxaban) or superior (dabigatran
150mg and apixaban) to warfarin in preventing stroke
or systemic embolism and have demonstrated either
a similar (dabigatran 150mg and rivaroxaban) or su-

What’s new?

� This is the first report on real-world use of all
four non-vitamin-K oral anticoagulants (NOACs)
in atrial fibrillation (AF) patients in a large cardi-
ology centre in the Netherlands.

� We found rates of stroke and bleeding that were
similar to those of phase III randomised con-
trolled trials (RCTs) of NOACs in AF patients.

� Significantly, all-cause mortality was higher and
discontinuation rates were lower than in these
RCTs.

� This study confirms that the use of NOACs in
everyday clinical practice is safe and efficacious.
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perior (dabigatran 110mg, apixaban and edoxaban)
safety profile, with reductions in major and minor
bleeding rates [5–9]. All four agents have been as-
sociated with a statistically significant reduction in
the rates of intracranial haemorrhage compared with
warfarin. Despite these promising results, with the in-
troduction of the NOACs in the Netherlands for stroke
prevention in AF patients, questions were raised con-
cerning the safety, efficacy and cost-effectiveness of
these new drugs in daily practice [10, 11]. The main
argument was that the use of drugs in a clinical trial
setting differs from that in real-world populations, as
randomised controlled trials generally have stricter
inclusion criteria and structured monitoring schemes
with a shorter follow-up interval. When evaluating the
safety and efficacy outcome events associated with
NOACs, real-world data are important to accrue more
heterogeneous patient populations with respect to
co-morbidities and co-medication use. Therefore, the
questions regarding the safety and efficacy of NOACs
in patients with AF treated in real-world clinical set-
tings in the Netherlands will remain until real-world
data are presented. As required by the Dutch govern-
ment, we referred all patients to our tertiary NOAC
clinic with the purpose of monitoring the safety and
efficacy of the introduction of NOACs.

The objectives of this study were to describe demo-
graphics, to evaluate the rates of bleeding, mortality
and thromboembolic events, to evaluate the rates of
reported adverse drug events, and to evaluate treat-
ment persistence in patients with AF treated with
NOACs in daily practice in a large tertiary hospital in
the Netherlands with a tertiary NOAC clinic.

Methods

The St. Antonius Hospital NOAC registry is an obser-
vational, single-centre, prospective study in patients
with AF treated with a NOAC for stroke prevention.

Because of the non-interventional character of the
study the Ethical Committee (EC) confirmed that
the Medical Research Involving Human Subjects Act
(WMO) does not apply to this study and therefore
official ethical approval of this study by the EC is not
required. Declaration approval of the Institutional
Board Review (LMTE) was obtained. A local study
protocol is available. The study was conducted in
accordance with the Declaration of Helsinki.

The NOAC clinic was initiated in 2013 with the pur-
pose of monitoring the introduction of NOACs in our
centre. All patients visited the outpatient clinic, where
they consulted a physician with extensive knowledge
about all NOACs and clinical trials. The patients were
referred by either a cardiologist, neurologist, inter-
nal medicine doctor, or a general practitioner. Dur-
ing the consultation, the patient received information
regarding AF and anticoagulation in general. Fur-
thermore, patients received tailored education on and
explanation about the use of a NOAC, the (modifi-

able) bleeding risks and the required laboratory as-
sessments. Risk factors for bleeding were checked
and reasons to reduce the NOAC dose were assessed.
Also, all patients received an anticoagulation card [3].
This card contains information regarding the antico-
agulation therapy, as well as other drugs patients are
using. Every patient received a direct telephone num-
ber and/or e-mail address of a dedicated physician in
order that that physician could be easily reached by
a patient. When needed, a follow-up visit at the NOAC
clinic was planned.

Follow-up was done through the regular outpatient
clinic of the cardiology department, or by the general
practitioner, whichever was appropriate. The general
practitioner and/or referring physician received doc-
umentation about the initiation of NOAC therapy.

Study population and follow-up

We included all consecutive patients who visited or
consulted the NOAC clinic. Because of the observa-
tional design, no exclusion criteria apply. Patients
could be either (N)OAC naïve or (N)OAC experienced.
Decisions with regard to NOAC choice, continua-
tion or changes were at the discretion of the treating
physician.

Baseline characteristics at the NOAC start date were
collected. Follow-up data were collected by reviewing
electronic patient files and follow-up was performed
from the start of NOAC treatment until the last (outpa-
tient) visit in our hospital or until a patient died, with
a final follow-up date of 24 May 2018. No study-spe-
cific visits were performed. We did not assess medi-
cation adherence. Mortality was checked at the Dutch
civil registry.

Study outcomes

The primary outcome was the occurrence of any in-
hospital bleeding or bleeding reported at the out-
patient NOAC clinic or regular outpatient cardiology
clinic during long-term follow-up. The co-primary
outcomes were the rates of stroke/transient ischaemic
attack (TIA) and mortality at long-term follow-up.
Secondary outcomes were the rates of pulmonary
embolism, deep venous thrombosis, myocardial in-
farction, NOAC therapy discontinuation and adverse
drug reactions. Furthermore, we collected the rea-
sons for NOAC therapy discontinuation; whether and
to which drug patients switched; the number of pa-
tients who changed to another type or dose of NOAC.
The predefined definitions of endpoints are listed in
the Electronic Supplementary Material (Appendix 1).

Additionally, we performed an on-treatment event
analysis. In all patients who permanently discon-
tinued their NOAC therapy, follow-up was censored
3 days after discontinuation. Thus, only events that
occurred during or within 3 days after discontinuation
of treatment were evaluated.
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Statistical analysis

Descriptive analysis of the data was performed using
summary statistics for categorical and quantitative
(continuous) data. Continuous data are reported as
means with standard deviation or medians with in-
terquartile range. Categorical data are expressed as
percentages. Distributions of categorical data were
examined by the Χ2-test or Fisher’s exact test, as ap-
propriate. Continuous data were compared using
Student’s t-test or the Mann-Whitney U test, as ap-
propriate. The analyses were performed using SPSS
software for Windows, version 24 (IBM Corporation,
Armonk, NY, USA).

Results

Patient characteristics

Between 2013 and May 2017, out of 823 consec-
utive patients consulting the NOAC clinic, a total
of 799 were included in the NOAC registry. Thus,
24 patients were not included because they did not
start the NOAC therapy, or did not suffer from AF.
A flowchart of the inclusion criteria is presented in
Fig. 1. The mean follow-up was 1.7± 1.0 years. The
proportion of male patients was 61.2%, and the mean
age was 69.8± 11.0 years. Almost half of all included
patients were antithrombotic therapy naïve (n= 350,
43.8%), 22.2% (n=177) used a vitamin-K antagonist
and 29.3% (n= 233) used acetylsalicylic acid (ASA) at
baseline. In all patients, ASA was discontinued after
initiation of NOAC therapy, since in our centre we use
NOAC monotherapy in patients with AF and coronary
or peripheral artery disease. The mean CHA2DS2-

799 pa�ents included

Excluded:
- 6 pa�ents without AF
- 18 pa�ents with follow-

up < 7 days

823 pa�ents consul�ng the NOAC clinic

Fig. 1 Flowchart of patient inclusion criteria. NOAC non-
vitamin-K oral anticoagulant, AF atrial fibrillation

VASc score was 2.80± 1.6 and the mean HAS-BLED
score was 1.36± 0.9. All baseline characteristics are
presented in Tab. 1. Baseline characteristics accord-
ing to the adopted NOAC dose are presented in the
Electronic Supplementary Material (Appendix 4).

The prescribed NOAC type and dose are shown in
Tab. 1. Rivaroxaban was prescribed in 507 patients
(63.4%), dabigatran in 58 patients (7.3%), apixaban
in 182 patients (22.8%) and edoxaban in 52 patients
(6.6%). The majority of the patients (86.4%) were pre-
scribed the standard dose of NOAC. The most fre-
quent reasons to initiate a NOAC were newly detected
AF (n= 349, 43.7%) and insufficient stroke prevention
(e.g. using single or double antiplatelet therapy).

Outcome events

Bleeding occurred in 82 patients (10.2%), major bleed-
ing in 25 patients (3.1%) and stroke/TIA in 24 patients
(3.0%). This translates to a rate of any bleeding of
6.0 per 100 patient-years, a rate of stroke of 1.2 per 100
patient-years and a rate of TIA of 0.6 per 100 patient-
years. Furthermore, 87 patients (10.9%) died dur-
ing follow-up, which translates to a mortality rate of
6.4 per 100 patient-years. A total of 59 patients (7.4%)
experienced an adverse drug reaction, with headache,
pruritus and dyspepsia being the most frequently re-
ported adverse drug reactions. All primary and sec-
ondary outcomes are listed in Tab. 2.

When censoring patients 3 days after they dis-
continued the NOAC therapy, mainly the mortality
rate was lower. All on-treatment event rates are
presented in the Electronic Supplementary Material
(Appendix 2).

Themost frequent bleeding sites were gastrointesti-
nal and genitourinary locations. All bleeding sites and
their frequencies are presented in the Electronic Sup-
plementary Material (Appendix 3).

Discontinuation of NOAC therapy

Out of the 799 patients included, 132 (16.5%) per-
manently discontinued the NOAC therapy. The most
important reason for this was the end of treatment ac-
cording to a physician, e.g. a patient with a CHA2DS2-
VASc score of 0 who underwent successful elective
electrocardioversion and stopped the NOAC therapy
a few weeks after. Other reasons were premature
discontinuation because of adverse drug reactions,
bleeding and fear of bleeding. Of these patients,
33 switched to a vitamin-K antagonist and 71 did not
continue on any OAC. Furthermore, a total of 249
patients (31.2%) reported a temporary interruption of
NOAC treatment. All data regarding discontinuation
of NOAC therapy are listed in Tab. 3. Notably, only
one patient discontinued NOAC therapy because of
renal failure.
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Table 1 Baseline characteristics

Total number of patients included 799

Male gender, n (%) 489 (61.2)

Age, mean± SD 69.8± 11.0

Age groups, n (%) <65 228 (28.5)

65–74 303 (37.9)

≥75 268 (33.5)

BMI (kg/m2), mean± SD 27.4± 5.0

CrCl (ml/min), mean± SD 65.3± 13.7

15–29, n (%) 5 (0.6)

30–49, n (%) 71 (8.9)

CHA2DS2-VASc scorea, mean± SD 2.8± 1.6

CHADS2 score, mean± SD 1.5± 1.2

HAS-BLED scoreb, mean± SD 1.4± 0.9

Atrial fibrillation type, n (%) De novo 356 (44.6)

Paroxysmal 344 (43.1)

Persistent 43 (5.4)

Permanent 19 (2.4)

Unknown 37 (4.6)

Prior stroke/TIA, n (%) 113 (14.1)

Prior PE/DVT, n (%) 30 (3.8)

Myocardial infarction, n (%) 102 (12.8)

Coronary artery disease, n (%) 170 (21.3)

Peripheral artery disease, n (%) 44 (5.5)

Congestive heart failure, n (%) 108 (13.5)

LVEF, n (%) Normal (>50%) 473 (59.2)

Reduced (<50%) 101 (12.6)

Unknown 225 (28.2)

Hypertension, n (%) 455 (56.9)

Diabetes mellitus, n (%) 123 (15.4)

Current smoking, n (%)c 89 (11.1)

Alcohol abuse, n (%)d 127 (15.9)

Prior major bleeding, n (%) 23 (2.9)

Malignancy, n (%) 117 (14.6)

Prior use of antithrombotic ther-
apy, n (%)

No 350 (43.8)

ASA 233 (29.2)

P2Y12-i 60 (7.5)

VKA 177 (22.2)

LMWH 23 (2.9)

Dipyridamole 10 (1.3)

NOAC type, n (%) Dabigatran 150mg 43 (5.4)

Dabigatran 110mg 15 (1.9)

Rivaroxaban 20mg 442 (55.3)

Rivaroxaban 15mg 65 (8.2)

Apixaban 5mg 163 (20.4)

Apixaban 2.5mg 19 (2.4)

Edoxaban 60mg 42 (5.3)

Edoxaban 30mg 10 (1.3)

Reason to initiate NOAC, n (%) Labile INR on VKA 50 (6.3)

Insufficient stroke
preventione

244 (30.5)

Usability compared
to VKA

92 (11.5)

Table 1 (Continued)

Bleeding with cur-
rent therapy

6 (0.8)

Adverse events 8 (1.0)

Other 50 (6.3)

AF de novo 349 (43.7)

BMI indicates body mass index, CrCl creatinine clearance calculated using
the Cockcroft-Gault formula, TIA transient ischaemic attack, PE pulmonary
embolism, DVT deep venous thrombosis, LVEF left ventricular ejection
fraction, ASA acetylsalicylic acid, P2Y12-i P2Y12 inhibitor, VKA vitamin-K
antagonist, LMWH low-molecular-weight heparin, NOAC non-vitamin-K oral
anticoagulant
aThe CHA2DS2-VASc score reflects the risk of stroke, with values ranging
from 0 to 9 and higher scores indicating greater risk
bThe HAS-BLED score reflects the risk of major bleeding in patients with
atrial fibrillation (AF) who are receiving anticoagulant therapy, with values
ranging from 0 to 9 and with higher scores indicating greater risk
cData missing on 102 patients
dData missing on 204 patients
eFor example, were on single/double antiplatelet therapy

Discussion

In this real-world registry of AF patients treated with
NOACs we provide a complete description of all pa-
tients that visited the NOAC clinic in a high-volume
centre in the Netherlands. We also provide the adverse
event rates and the treatment details.

This tertiary NOAC clinic was launched with the
purpose of monitoring the safety and efficacy of the
use of the recently introduced anticoagulation drugs.
We extensively provided support and education to ev-
ery patient starting a NOAC and coordinated their in-
tegrated care. We aimed to waive the concerns of non-
adherence by comprehensive education and intense
monitoring.

We compared our data with available data from
the four pivotal randomised control trials (RCTs) of
NOACs in AF: RE-LY, ROCKET-AF, ARISTOTLE and EN-
GAGE AF-TIMI 48 [5–8]. Mean age and proportion of
male patients were similar. The baseline stroke risk of
patients in this NOAC registry is somewhat lower than
that of pivotal NOAC randomised trials with a mean
CHADS2 score ranging from 2.1 to 3.5. The number
of patients having experienced myocardial infarction
was comparable. On the other hand, in our cohort
the numbers of patients with a history of prior stroke,
diabetes mellitus, hypertension and heart failure are
noticeably lower.

In our registry, the any bleeding rate per 100 pa-
tient-years was 6.0 for the total population. This rate
was found to be lower than in the pivotal randomised
trials and available real-world data. The Apixaban
for Reduction in Stroke and Other Thromboembolic
Events in Atrial Fibrillation (ARISTOTLE) study found
an annual incidence of any bleeding of 18.1% for
apixaban [7]. Furthermore, the Effective Anticoagu-
lation with Factor Xa Next Generation in Atrial Fib-
rillation—Thrombolysis in Myocardial Infarction 48
(ENGAGE AF-TIMI 48) trial found an annual inci-
dence of any overt bleeding of 14.15% for high-dose
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Table 2 Study endpoints

Incidence Incidence rate, events
per 100 patient-years

Stroke, n (%)a 16 (2.0) 1.2

TIA, n (%)a 8 (1.0) 0.6

Pulmonary embolism, n (%)a 2 (0.3) 0.1

DVT, n (%)a 3 (0.4) 0.2

Myocardial infarction, n (%)a 12 (1.5) 0.9

Bleeding, n (%)a 82 (10.2) 6.0

– major bleedingb 25 1.8

– CRNM bleedingb 42 3.1

– minor bleedingb 32 2.4

All-cause mortality, n (%) 87 (10.9) 6.4

– CV death 44

– non-CV death 43

Adverse drug reactions, n (%) 59 (7.4)

– fatigue, n (%) 2

– skin rash, n (%) 2

– dyspepsia, n (%) 7

– intestinal complaints 2

– malaise 3

– pruritus 9

– headache, n (%) 12

– dizziness, n (%) 6

– haematoma, n (%) 7

– other, n (%)c 9

TIA indicates transient ischaemic attack, DVT deep venous thrombosis,
CRNM bleeding clinically relevant non-major bleeding, CV death cardiovas-
cular death
aOnly first event
bTotal number of bleedings
cPsychological complaints, liver function, muscle ache, joint ache

edoxaban [8]. The Rivaroxaban Once Daily Oral Direct
Factor Xa Inhibition Compared with Vitamin K An-
tagonism for Prevention of Stroke and Embolism Trial
in Atrial Fibrillation (ROCKET-AF) and Randomised
Evaluation of Long-Term Anticoagulant Therapy (RE-
LY) trials did not provide incidences of any bleeding
[5, 6]. However, the rate of major bleeding per 100
patient-years in the present registry was 1.8, and this
rate is in the range of the phase III trial data. Namely,
RE-LY reports annual incidences of 2.71% and 3.11%
for dabigatran 110mg b.i.d. and dabigatran 150mg
b.i.d. respectively, ARISTOTLE reports an annual in-
cidence of 0.96%, ENGAGE an annual incidence of
2.75% and ROCKET-AF 3.6 major bleedings per 100
patient-years [5–8]. Major bleeding rates of 2.1–3.0 per
100 patient-years in patients using rivaroxaban and
2.8 per 100 patient-years in patients using apixaban
were reported in the Dresden NOAC registry and the
Xarelto for Prevention of Stroke in Patients with Atrial
Fibrillation (XANTUS) registry [12–15]. A possible
explanation for the relatively low any bleeding rate in
our study might be the observational character and
the absence of obligatory study-specific visits. This
could have caused underreporting of any bleeding,

Table 3 Permanent and temporary discontinuation of
NOAC therapy

Temporary discontinuation, n (%) 249 (31.2)

Permanent discontinuation, n (%) 132 (16.5)

Reason for discontinuation,
n (%)a

End of treatment 61

Adverse drug reaction 26

Thrombotic event 2

Bleeding 19

Fear of bleeding 10

Interaction other drugs 3

Renal failure 1

Unknown 8

Other 20

Switch to, n (%) ASA 18

VKA 33

LMWH 6

Other 1

No antithrombotic ther-
apy

71

Unknown 3

NOAC type change, n (%)b 47 (5.9)

NOAC dose change, n (%) 46 (5.8)

NOAC non-vitamin-K oral anticoagulant, ASA acetylsalicylic acid,
VKA vitamin-K antagonist, LMWH low-molecular-weight heparin
aMore than one reason was possible
bSwitch to another NOAC

mainly minor bleeding. Furthermore, in our cohort
ASA was discontinued in all patients after initiation of
NOAC therapy as opposed to the pivotal NOAC trials
where this was left to the discretion of the physician.
This difference might be another explanation for the
lower any bleeding rate in our study.

The presented rate of stroke in our registry is con-
sistent with the data of the pivotal NOAC trials. We
report an incidence of 1.2 strokes per 100 patient-
years, whereas the RCTs report rates ranging from
0.92% to 1.49% per year. Conversely, all-cause mor-
tality in our registry was 6.4 patients per 100 patient-
years, whereas the RCTs report all-cause mortality
ranging from 1.9% to 4.0% per year. The XANTUS reg-
istry reports incidences of 0.7 strokes and 1.9 deaths
per 100 patient-years, respectively. In the Dresden
NOAC registry incidence of stroke and mortality is
not reported. Korenstra et al. reported a rate of
0.6 strokes per 100 patient-years and a mortality rate
of 2.0% per year [16].

Drug persistence is a major concern in stroke
prevention because anticoagulant discontinuation
potentially leaves patients unprotected against the
risk of stroke. In our study, we showed that 16.5% of
patients permanently discontinued their NOAC ther-
apy, 8.8% being cases of premature discontinuation.
In the pivotal NOAC trials, permanent discontinu-
ation ranged between 21% and 25% with a mean
follow-up of 1.8–2 years. Furthermore, in the Dres-
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den NOAC registry, 223 patients (18.5%) permanently
discontinued rivaroxaban during follow-up (554 days)
[17]. These figures are in accordance with our results.
Unfortunately, we did not register adherence to the
prescribed NOAC therapy.

Our study is subject to limitations. First, some
events may have been underestimated. Because of
the observational nature of the study, some throm-
botic and bleeding events might not be reported. In
contrast, the mortality data were not underestimated,
since mortality was checked at the Dutch civil registry.
Another limitation is that we did not study medica-
tion adherence in this cohort. Also, there might be
selection bias and confounding in this study because
of its observational nature, as always with real-world
evidence.

One of the strengths of this study is the complete-
ness of the data. Since this registry is not a claim
registry, we did not depend on the completeness and
quality of the diagnosis coding in a claim database.
For example, information on whether the proper
NOAC dose was prescribed based on clinical and
laboratory data is not frequently recorded in claims
databases. Finally, we included patients who were
using all four available NOACs. Other available reg-
istries in the Netherlands only reported on the use of
a single NOAC [16, 18].

In conclusion, in this real-world registry of AF pa-
tients using NOACs, we showed that NOACs are safe
and efficacious. The observed rates of major bleed-
ing and stroke were similar, the all-cause mortality
was higher, and the any bleeding and discontinuation
rates were lower than those in the randomised trials.
This study, including a real-world cohort of consecu-
tive patients visiting a tertiary NOAC clinic, confirms
the results of the RCTs in everyday clinical practice.

Conflict of interest A.J.W.M. de Veer speakers’ and/or con-
sulting fees from Bayer and Boehringer Ingelheim. J.M. ten
Berg reports advisory/consulting/speakers’ fees from Accu-
metrics, AstraZeneca, Bayer, Boehringer Ingelheim, Bristol-
Myers Squibb, Daiichi Sankyo, Eli Lilly, The Medicines Com-
pany and Pfizer, and research grants from AstraZeneca and
ZonMw. N. Bennaghmouch andM.C.E.F.Wijffels declare that
they have no competing interests.

Open Access This article is distributed under the terms of
the Creative Commons Attribution 4.0 International License
(http://creativecommons.org/licenses/by/4.0/), which per-
mits unrestricted use, distribution, and reproduction in any
medium, provided you give appropriate credit to the origi-
nal author(s) and the source, provide a link to the Creative
Commons license, and indicate if changes were made.

References

1. Chugh SS, Havmoeller R, Narayanan K, et al. Worldwide
epidemiology of atrial fibrillation: a Global Burden of
Disease2010Study. Circulation. 2014;129:837–47.

2. Kirchhof P, Benussi S, Kotecha D, et al. ESC guidelines for
themanagementof atrial fibrillationdeveloped in collabo-
rationwithEACTS.Europace. 2016;2016(18):1609–78.

3. Steffel J, VerhammeP, Potpara TS, et al. The 2018 European
Heart Rhythm Association Practical Guide on the use of
non-vitamin K antagonist oral anticoagulants in patients
withatrialfibrillation. EurHeartJ.2018;16:1330–93.

4. January CT, Wann LS, Alpert JS, et al. AHA/ACC/HRS
guideline for the management of patients with atrial fib-
rillation: a report of the American College of Cardiology/
AmericanHeart Association Task Force on Practice Guide-
lines and the Heart Rhythm Society. J Am Coll Cardiol.
2014;2014(64):e1–76.

5. Connolly SJ, Ezekowitz MD, Wallentin L, et al. Dabigatran
versuswarfarin in patients with atrial fibrillation. N Engl J
Med. 2009;361:1139–51.

6. Patel MR, Mahaffey KW, Garg J, et al. Rivaroxaban versus
warfarin in nonvalvular atrial fibrillation. N Engl J Med.
2011;365:883–91.

7. Granger CB, Alexander JH, McMurray JJ, et al. Apixaban
versuswarfarin in patients with atrial fibrillation. N Engl J
Med. 2011;365:981–92.

8. GiuglianoRP, Ruff CT, Braunwald E, et al. Edoxaban versus
warfarin in patients with atrial fibrillation. N Engl J Med.
2013;369:2093–104.

9. Ruff C, Giugliano R, Braunwald E, et al. Comparison of
the efficacy and safety of new oral anticoagulants with
warfarin inpatients with atrial fibrillation: ameta-analysis
ofrandomisedtrials. Lancet. 2014;383:955–62.

10. WerkgroepNOACsvandewetenschappelijke verenigingen
en Orde van Medisch Specialisten. Leidraad begeleide
introductie nieuwe orale antistollingsmiddelen. 2012.
Available from: https://cvgk.nl/2013/01/04/leidraad-
begeleide-introductie-noacs/. Accessed10August2018.

11. TenCateH.Nieuweantistollingsmiddelen: eengedoseerde
introductie. Ge-Bu. 2012;46:132–3.

12. Hecker J, Marsen S, Keller L, et al. Effectiveness and
safety of rivaroxaban therapy in daily-care patients with
atrial fibrillation. Results fromtheDresdenNOACRegistry.
ThrombHaemost. 2016;115:939–49.

13. Beyer-Westendorf J, Forster K, Pannach S, et al. Rates,
management, and outcome of rivaroxaban bleeding in
daily care: results from theDresdenNOACRegistry. Blood.
2014;124:955–62.

14. HelmertS,MartenS,MizeraH,etal. Effectivenessandsafety
of apixaban therapy in daily-care patients with atrial fibril-
lation: results from the Dresden NOACRegistry. J Thromb
Thrombolysis. 2017;44:169–78.

15. CammA, Amarenco P,Haas S, et al. XANTUS: a real-world,
prospective, observational study of patients treated with
rivaroxaban for stroke prevention in atrial fibrillation. Eur
HeartJ.2016;37:1145–53.

16. Korenstra J, Wijtvliet EPJ, Veeger NJGM, et al. Effective-
ness and safety of dabigatran versus acenocoumarol in
‘real-world’ patients with atrial fibrillation. Europace.
2016;18:1319–27.

17. Beyer-Westendorf J, Forster K, Ebertz F, et al. Drug per-
sistence with rivaroxaban therapy in atrial fibrillation pa-
tients-results from the Dresden non-interventional oral
anticoagulationregistry. Europace. 2015;17:530–8.

18. Pisters R, van Vugt SPG, Brouwer MA, et al. Real-life use
of rivaroxaban in the Netherlands: data from the xarelto
for prevention of stroke in patients with atrial fibrillation
(XANTUS)registry. NethHeartJ.2017;25:551–8.

610 Management and outcomes of real-world use of non-vitamin-K oral anticoagulants (NOACs) in patients. . .

http://creativecommons.org/licenses/by/4.0/
https://cvgk.nl/2013/01/04/leidraad-begeleide-introductie-noacs/
https://cvgk.nl/2013/01/04/leidraad-begeleide-introductie-noacs/


Houten 2019

Advertisement placed here.



Houten 2019

Advertisement placed here.


	Management and outcomes of real-world use of non-vitamin-K oral anticoagulants (NOACs) in patients with atrial fibrillation: experience of a dedicated NOAC clinic
	Abstract
	Introduction
	Methods
	Study population and follow-up
	Study outcomes
	Statistical analysis

	Results
	Patient characteristics
	Outcome events
	Discontinuation of NOAC therapy

	Discussion
	References


