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Aim: To analyze the effectiveness and safety of direct oral anticoagulants (DOACs) in atrial fibrillation (AF)
patients attended in clinical practice. Methods: Observational and prospective study of AF patients that
started treatment with DOACs. Results: 1443 patients (age 77.2 ± 9.7 years, CHA2DS2-VASc = 4.1 ± 1.5)
were included. 46.0% were taking rivaroxaban, 24.4% dabigatran, 22.5% apixaban and 7.1% edoxa-
ban. Patients taking dabigatran were younger, had lower CHA2DS2-VASc and lesser renal insufficiency.
Patients taking apixaban had higher CHA2DS2-VASc and more renal insufficiency. Rates of stroke/major
bleeding/intracranial bleeding were 0.7/1.3/0.2 events/100 patient-years, respectively. Conclusion: This
was the first prospective study that analyzed the use of all DOACs in AF patients in Spain, showing a good
profile in terms of safety and effectiveness in accordance with pivotal studies.
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Atrial fibrillation (AF) is very common in clinical practice, particularly in the elderly segment. Thus, although the
overall prevalence of AF is ∼1–3% in Europe; this reaches 17% in patients aged 80 years or older [1,2]. Patients
with AF are at increased risk of stroke [1]. Cardioembolic stroke in patients with AF is associated with high rates
of death (32% within 30 days and 50% within one year of the acute event), disability (approximately 60% among
survivals) and recurrence (12% per year) [3–6].

Unless contraindicated, the great majority of AF patients require chronic oral anticoagulation to reduce the risk
of stroke, transient ischemic attack and/or systemic embolism [1,7]. Vitamin K antagonists (VKA) have been used
for many years for this purpose, with an acceptable efficacy and safety profile but with many limitations that have
made it difficult to control, so there is a percentage of patients with AF who are not properly anticoagulated [2,7–9].

In contrast to VKA, direct oral anticoagulants (DOACs) have a predictable anticoagulant effect and do not
require periodic monitoring of their anticoagulant effect or continuous dose adjustments [10]. Overall, Phase III
clinical trials have shown that, compared with warfarin, it seems that DOACs have at least a similar efficacy for the
prevention of thromboembolic complications and a better efficacy in reducing the risk of intracranial hemorrhage
and likely all-cause mortality, but higher rates of gastrointestinal bleeding [11,12].

The introduction of DOACs in clinical practice has changed the anticoagulation pattern in AF population. In
fact, rates of oral anticoagulation have significantly increased in the last years, particularly due to a higher use of
DOACs [13–15]. Observational studies may complete the information reported by clinical trials and may extend
the results regarding effectiveness and safety to the overall AF population [16,17]. In this context, observational
studies performed with DOACs are of great value. However, the majority of these studies have had a retrospective
design, data have come from insurance databases or nationwide/regional registries, clinical characteristics of patients
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often have remained unknown, and a comprehensive analysis of data have not been frequently performed [18–20].
Therefore, studies analyzing real-life data about the effectiveness and safety of DOACs in prospective cohorts of
AF patients are warranted.

The aim of this study was to analyze the effectiveness and safety of DOACs in a prospective cohort of patients
with nonvalvular AF attended in clinical practice in the province of Barcelona, Spain.

Materials & methods
This was an observational and prospective study, in which all patients with nonvalvular AF, with or without prior
stroke, attended in the Oral Anticoagulant Treatment Unit of the Hemostasis and Thrombosis Department of the
University Hospital Vall d’Hebron from Barcelona (Spain) that had started treatment with any DOAC for the
prevention of stroke, were consecutively included. Patients were recruited between January 2015 and September
2017. This study was approved by the Clinical Research Ethics Committee of the hospital. Written informed
consent was given by all patients before being included in the study and starting treatment with DOACs. The
dosage of the DOACs (dabigatran 150 or 110 mg, rivaroxaban 20 or 15 mg, apixaban 5 or 2.5 mg and edoxaban
60 or 30 mg) was prescribed according to the clinical criteria of the physicians that attended the patients in the
Oral Anticoagulant Treatment Unit of the Hospital Vall d’ Hebron.

All patients were followed-up every 3 months during the first year of treatment with DOACs and then every
6 months, except in those patients with more comorbidities or complexity that were attended every 3 months
according to the clinical criteria of the physicians. Patients were followed up until discontinuation of DOACs or
the last visit performed. No study-specific diagnostic or therapeutic intervention was performed.

Clinical data were collected from the medical history of the patients and during physician interview at baseline
and follow-up visits. Data were recorded by the investigators in a case report form specifically designed for
this study. Biodemographic data (age, sex), cardiovascular risk factors (hypertension, diabetes), vascular disease
(heart failure, prior stroke or transient ischemic attack) and renal function estimated by the Cockcroft–Gault
formula were recorded [21]. The thromboembolic risk was estimated with the CHA2DS2-VASc scale [22]. The
appropriateness of dosage of DOACs according to the clinical profile of patients was analyzed. Thromboembolic
outcomes (ischemic stroke) and bleeding events (major bleeding or intracranial hemorrhage) during treatment with
DOACs were recorded. Major bleeding was defined according to 2005 ISTH (International Society on Thrombosis
and Haemostasis bleeding scale) criteria [23]. According to this definition, major bleeding included fatal bleeding,
and/or symptomatic bleeding in a critical area or organ (i.e., intracranial, intraspinal, intraocular, retroperitoneal,
intra-articular or pericardial, or intramuscular with compartment syndrome), and/or bleeding causing a fall in
hemoglobin level of ≥2 g/dl, or leading to transfusion of ≥2 units of whole blood or red cells [23].

Statistical analysis
For the descriptive analysis, quantitative variables were described with measures of central tendency and dispersion
(mean and standard deviation) and qualitative variables were described as absolute (n) and relative (%) frequencies.
When two means were compared, the Student’s t-test or the Mann–Whitney U test were used, as appropriate. When
more than two means were compared, the ANOVA test or the Kruskal–Wallis test were performed, as appropriate.
Categorical variables were compared with the χ2 test or the Fisher exact test when appropriate. A multivariate
analysis was performed to assess those factors associated with the risk of stroke and bleeding. Thromboembolic
and bleeding events during treatment with DOACs were calculated as events per 100 patient-years. A log-rank test
was performed to identify whether rates of outcomes (stroke, major bleeding and intracranial bleeding) differed
according to the type of DOACs. All patients who took at least one dose of DOACs were included for this analysis
(intention-to-treat population). Statistical significance was set at a p-value < 0.05. The statistical analysis was
performed using SPSS 21.0 (SPSS Inc., IL, USA).

Results
Between January 2015 and September 2017, a total of 1443 patients were included in the study. Mean age was
77.2 ± 9.7 years, 52.8% of patients were women, 20.0% of patients had prior stroke or transient ischemic attack,
34.4% a creatinine clearance < 50 ml/min and mean CHA2DS2-VASc was 4.1 ± 1.5. A total of 663 (46.0%)
patients were taking rivaroxaban, 352 (24.4%) dabigatran, 325 (22.5%) apixaban and 103 (7.1%) edoxaban.
During the follow-up, only five patients (0.3%) switched from one DOAC to another DOAC (one patient from
edoxaban 30 mg to apixaban 2.5 mg; one patient from edoxaban 60 mg to apixaban 5 mg; one patient from
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rivaroxaban 20 mg to dabigatran 150 mg; one patient from dabigatran 110 mg to apixaban 2.5 mg; and one patient
from apixaban 5 mg to dabigatran 110 mg). When compared among patients taking different DOACs, patients
taking dabigatran were younger (mean age 73.1 ± 15.2 years), had a lower CHA2DS2-VASc score (3.9 ± 1.5)
and lesser diabetes (25.6%), renal insufficiency (18.8%) and heart failure (10.8%). By contrast, patients taking
apixaban had a higher CHA2DS2-VASc score (4.4 ± 1.5) and more renal insufficiency (54.5%). No significant
differences were found regarding the history of stroke or transient ischemic attack according to the type of DOAC
(Table 1).

A total of 804 (55.7%) patients were taking the standard dose of DOACs and 639 (44.3%) the low dose.
Compared with patients taking the standard dose of DOACs, patients taking the low doses of DOACs were older
(75.9 ± 9.7 vs 79.3 ± 9.4; p < 0.001), had a higher CHA2DS2-VASc score (3.9 ± 1.5 vs 4.3 ± 1.5, p < 0.001)
and more hypertension, renal insufficiency and heart failure (Table 1).

Baseline clinical characteristics of the study population according to the dose of DOACs were shown in Table 2.
The proportion of patients taking the low dose of each DOAC was as follows: 82.1% with dabigatran 110 mg,
24.9% with rivaroxaban 15 mg, 50.8% apixaban 2.5 mg and 19.4% edoxaban 30 mg. In all cases, when compared
with patients taking the standard dose of DOACs, those patients taking the low dose of DOACs were older and
had a worse renal function. CHA2DS2-VASc score was higher with low doses of DOACs in the case of rivaroxaban
(3.9 ± 1.4 vs 4.3 ± 1.3; p = 0.001) and apixaban (3.9 ± 1.5 vs 4.9 ± 1.4; p < 0.001), without significant differences
among patients taking dabigatran or edoxaban. Prior stroke or transient ischemic attack was more common in
patients taking dabigatran 150 mg (36.5%).

The appropriateness of the prescription of DOACs according to the summary of product characteristics was
analyzed. With regard to the standard doses, 16.8, 15.0, 6.3 and 6.0% of patients treated with rivaroxaban 20 mg,
apixaban 5 mg, dabigatran 150 mg and edoxaban 60 mg, respectively, did not receive the suitable dosage. With
respect to the low doses, the proportion of patients with an inadequate dosage according to the summary of product
characteristics was 12.1% for rivaroxaban 15 mg, 28.5% for apixaban 2.5 mg, 48.1% for dabigatran 110 mg and
0% for edoxaban 30 mg. Of note, since bodyweight was not recorded, it is likely that the proportion of patients
with a suitable dosage may be lower than those reported in the case of apixaban and edoxaban.

Overall, mean follow-up was 1.7 ± 1.1 years (1.5 ± 1.0 years for standard doses, 1.8 ± 1.3 years for low doses,
2.5 ± 1.4 years for dabigatran, 1.6 ± 1.0 years for rivaroxaban, 1.3 ± 0.7 years for apixaban and 0.8 ± 0.4 years
for edoxaban).

Rates of ischemic stroke, major bleeding and intracranial bleeding were 0.7, 1.3 and 0.2 events per 100 patient-
years, respectively (Table 3). Major bleeding had more commonly a gastrointestinal origin (60%), followed by the
urinary tract (20%) and soft tissues (20%). The risk was higher among patients taking dabigatran 110 mg (82.3%).
There were only four patients with intracranial hemorrhage, two with dabigatran and two with apixaban (0.15
events per 100 patient-years).

When compared between different DOACs, although rates of ischemic stroke were higher with edoxaban, this
difference did not reach statistical significance (p = 0.561 in the log-rank test), but the small number of patients
and the low follow-up should be considered. By contrast, rates of major bleeding were higher with dabigatran
(1.8 events per 100 patient-years) and apixaban (1.7 events per 100 patient-years) and lower with rivaroxaban (0.8
events per 100 patient-years; p = 0.04 rivaroxaban vs the other DOACs in the log-rank test; Table 3).

No significant differences were found regarding rates of thromboembolic events and intracranial hemorrhage
according to the dose of DOACs (standard vs low doses). However, rates of major bleeding were higher among
those patients taking the low dose of DOACs vs the standard dose (1.9 vs 0.9 events per 100 patient-years; p
= 0.008; Table 3). Rates of ischemic stroke with edoxaban were more common with the low doses when compared
with the standard doses (12.5 vs 0 events per 100 patient-years, respectively; p = 0.02), taking into account that
the data, in the case of edoxaban, were not comparable. No other differences were found according to the dose of
each type of DOAC (Table 4).

In the multivariate analysis, prior stroke (hazard ratio [HR]: 4.83; 95% confidence interval [CI]: 1.449–16.071;
p = 0.01) and low doses of edoxaban (HR: 19.52; 95% CI: 1.71–222.88; p = 0.017) were independently associated
with an increased risk of stroke. With regard to the risk of bleeding, rivaroxaban was associated with a lesser bleeding
risk (HR: 0.59; 95% CI: 0.36–0.96; p = 0.035), but dabigatran with a higher bleeding risk (HR: 2.01; 95% CI:
1.25–3.25; p = 0.004). Similarly, low doses of rivaroxaban were associated with a lesser risk of bleeding (HR: 0.23;
95% CI: 0.07–0.76; p = 0.015) and low doses of dabigatran showed a trend toward a higher bleeding risk (HR:
1.89; 95% CI: 0.99–3.64; p = 0.055).
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Research Article Cerdá, Cerezo-Manchado, Johansson et al.

Ta
b

le
3.

Th
ro

m
b

o
em

b
o

lic
an

d
b

le
ed

in
g

ev
en

ts
ac

co
rd

in
g

to
th

e
ty

p
e

an
d

d
o

se
o

f
d

ir
ec

t
o

ra
la

n
ti

co
ag

u
la

n
ts

.
Ty

p
e

o
f

D
O

A
C

s
D

o
se

o
f

D
O

A
C

s

To
ta

l(
n

=
14

43
)

R
iv

ar
o

xa
b

an
(n

=
66

3)
A

p
ix

ab
an

(n
=

32
5)

D
ab

ig
at

ra
n

(n
=

35
2)

Ed
o

xa
b

an
(n

=
10

3)
P D

O
A

C
s

St
an

d
ar

d
d

o
se

(n
=

80
4;

55
.7

%
)

Lo
w

d
o

se
(n

=
63

9;
44

.3
%

)
p

-v
al

u
e

Is
ch

em
ic

st
ro

ke

n
(%

)
16

(1
.1

)
5

(0
.7

)
4

(1
.2

)
5

(1
.4

)
2

(1
.9

)
N

S
6

(0
.7

)
10

(1
.6

)
N

S

Ev
en

ts
/
10

0
p

at
ie

n
t-

ye
ar

s
0.

7
0.

5
0.

9
0.

6
2.

4
0.

5
0.

9

M
aj

o
r

b
le

ed
in

g

n
(%

)
33

(2
.3

)
9

(1
.3

)
7

(2
.2

)
16

(4
.5

)
1

(1
.0

)
0.

00
9

11
(1

.4
)

22
(3

.4
)

0.
00

8

Ev
en

ts
/
10

0
p

at
ie

n
t-

ye
ar

s
1.

3
0.

8
1.

7
1.

8
1.

2
0.

9
1.

9

In
tr

ac
ra

n
ia

l
h

em
o

rr
h

ag
e

n
(%

)
4

(0
.3

)
0

2
(0

.6
)

2
(0

.6
)

0
N

S
0

(0
)

4
(0

.6
)

N
S

Ev
en

ts
/
10

0
p

at
ie

n
t-

ye
ar

s
0.

2
0

0.
5

0.
2

0
0

0.
3

D
O

A
C

:D
ire

ct
or

al
an

tic
oa

gu
la

nt
;N

S:
N

ot
si

gn
ifi

ca
nt

.

170 J. Comp. Eff. Res. (2019) 8(3) future science group



DOACs in a prospective cohort of AF patients Research Article

Ta
b

le
4.

Th
ro

m
b

o
em

b
o

lic
an

d
b

le
ed

in
g

ev
en

ts
ac

co
rd

in
g

to
th

e
d

o
se

o
f

ea
ch

ty
p

e
o

f
d

ir
ec

t
o

ra
la

n
ti

co
ag

u
la

n
t.

R
iv

ar
o

xa
b

an
20

m
g

(n
=

49
8;

75
.1

%
)

R
iv

ar
o

xa
b

an
15

m
g

(n
=

16
5;

24
.9

%
)

P R
iv

ar
o

xa
b

an
A

p
ix

ab
an

5
m

g
(n

=
16

0;
49

.2
%

)

A
p

ix
ab

an
2.

5
m

g
(n

=
16

5;
50

.8
%

)

P A
p

ix
ab

an
D

ab
ig

at
ra

n
15

0
m

g
(n

=
63

;
17

.9
%

)

D
ab

ig
at

ra
n

11
0

m
g

(n
=

28
9;

82
.1

%
)

P D
ab

ig
at

ra
n

Ed
o

xa
b

an
60

m
g

(8
3;

80
.6

%
)

Ed
o

xa
b

an
30

m
g

(n
=

20
;

19
.4

%
)

P E
d

o
xa

b
an

Is
ch

em
ic

st
ro

ke

n
(%

)
4

(0
.8

)
1

(0
.6

)
N

S
1

(0
.6

)
3

(1
.8

)
N

S
1

(1
.6

)
4

(1
.4

)
N

S
0

2
(1

0.
0)

0.
02

Ev
en

ts
/
10

0
p

at
ie

n
t-

ye
ar

s
0.

5
0.

4
0.

5
1.

4
0.

6
0.

6
0

12
.5

M
aj

o
r

b
le

ed
in

g

n
(%

)
7

(1
.4

)
2

(1
.2

)
N

S
2

(1
.2

)
5

(3
.0

)
N

S
1

(1
.6

)
15

(5
.2

)
N

S
1

(1
.2

)
0

N
S

Ev
en

ts
/
10

0
p

at
ie

n
t-

ye
ar

s
0.

9
0.

8
1.

0
2.

3
0.

6
2.

1
1.

5
0

In
tr

ac
ra

n
ia

l
h

em
o

rr
h

ag
e

n
(%

)
0

0
N

S
0

2
(1

.2
)

N
S

0
2

(0
.7

)
N

S
0

0
N

S

Ev
en

ts
/
10

0
p

at
ie

n
t-

ye
ar

s
0

0
0

0.
9

0
0.

3
0

0

D
O

A
C

:D
ire

ct
or

al
an

tic
oa

gu
la

nt
;N

S:
N

ot
si

gn
ifi

ca
nt

.

future science group www.futuremedicine.com 171
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The clinical characteristics, appropriateness of dosage and outcomes were also analyzed among patients at very
high risk of stroke (CHA2DS2-VASc > 2). Despite patients were older and the thromboembolic risk higher, the
appropriateness of dose and stroke and major bleeding rates were similar to those of the overall study population
(Table 5).

Discussion
This is the first observational and prospective study performed in a wide cohort of real-life patients with nonvalvular
AF treated with the four DOACs currently marketed (dabigatran, rivaroxaban, apixaban and edoxaban) in Spain.
Of note, this was an independent study, since it was not supported by the industry. In the last years, the prescription
of DOACs has markedly increased and even in some countries these agents have now surpassed VKAs as the
anticoagulant of choice [24]. In our study, rivaroxaban was the DOAC more commonly prescribed (46.0% of all
prescriptions), followed by dabigatran, apixaban and edoxaban. This pattern of prescription was similar to that
found in other studies [25]. It is likely that the once daily dose of rivaroxaban as well as its simplicity for dose
adjustment may explain, at least in part, these numbers. On the other hand, since edoxaban is the last DOAC
marketed, not much information about the use of this drug in clinical practice is currently available [26]. In this
context, our study may provide a comprehensive view about the use of the four DOACs in clinical practice.

Due to the ageing of the population as well as the higher prevalence of some chronic conditions, such as
hypertension, diabetes or cardiovascular disease, the clinical profile of patients with nonvalvular AF has changed
in the last few years [2,27,28]. As a result, nowadays, nonvalvular AF patients are old, have many comorbidities and
are frequently polymedicated. In our study, mean age was 77.2 years, nearly 53% of patients were women, mean
CHA2DS2-VASc was 4.1, 20% of patients had prior stroke or transient ischemic attack, and approximately one
third had a creatinine clearance <50 ml/min. These figures were in line with recent publications that have analyzed
the clinical profile of patients taking DOACs in routine practice [27,28]. As a result, due to the complexity of current
patients with nonvalvular AF, DOACs seem a better choice than VKA in order to assure a more effective and safer
anticoagulation.[1]

When we compared the clinical profile of patients included in our study, with that of the pivotal clinical
trials [29–32], our patients were older and a high proportion of women were included, regardless the type of DOAC.
The proportion of patients with stroke or transient ischemic attack included in the RE-LY trial was approximately
20%, 55% in the ROCKET-AF trial, 19% in the ARISTOTLE trial and 28% in the ENGAGE AF-TIMI 48
trial [29–32]. In our study, these numbers were approximately 19% for dabigatran and rivaroxaban, 25% for apixaban
and 17% for edoxaban. In RE-LY, approximately 19% of patients had a creatinine clearance <50 ml/min, 21% in
ROCKET-AF, 17% in ARISTOTLE and 20% in ENGAGE AF-TIMI 48 [29–32]. These figures in our study were
approximately 19, 35, 55 and 24%, respectively. All these data indicate that there were relevant differences in the
clinical profile among patients included in the pivotal clinical trials with DOACs and the counterparts recruited in
our study. As a result, these numbers strongly suggest that the data regarding the efficacy and safety of clinical trials
cannot be directly translated into clinical practice and that the observational and prospective studies are required
to assess these issues in routine practice.

In our study, when we compared patients taking different DOACs, patients taking dabigatran were younger, had
a lower CHA2DS2-VASc score and lesser renal insufficiency. By contrast, patients taking apixaban had a higher
CHA2DS2-VASc score and more renal insufficiency. A similar pattern of prescription has been recently reported by
other authors. Thus, a study performed using the Danish nationwide registry data showed that among AF patients
initiating treatment with DOACs or VKA, those patients who were initiated on apixaban had a higher CHA2DS2-
VASc score than patients initiated on VKAs and the opposite results were found with dabigatran [33]. It is likely that
the different clinical profile of patients found in our study according to the type of DOAC (i.e., 54% of apixaban
users and only 19% of dabigatran users had a creatinine clearance <50 ml/min) may be related with the fact that
many physicians may be prescribing these medications based at least in part on clearance mechanism. Importantly,
since the characteristics of patients initiated on DOACs have changed over time, new studies comparing DOACs
versus VKA may be warranted [24].

In our study, the clinical characteristics of patients were analyzed according to the dose of DOACs. Patients
taking the low doses of DOACs were older and had a worse renal function when compared with patients taking
the standard doses. Due to the design of the RE-LY trial, patients equally took dabigatran 150 and 110 mg [29]. In
ROCKET-AF, 21% of patients took 15 mg of rivaroxaban and the remaining 79% rivaroxaban 20 mg [30]. In the
ARISTOTLE trial, only 4.7% of patients took apixaban 2.5 mg and the rest of patients 5 mg twice daily [31]. In
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ENGAGE AF-TIMI 48, after randomization, dose reductions occurred in 7.1% of the patients, and dose increases
in 1.2% [32]. In our study, approximately 82% of patients were taking dabigatran 110 mg, 25% rivaroxaban
15 mg, 51% apixaban 2.5 mg and 19% edoxaban 30 mg. According to the summary of product characteristics
of DOACs, the proportion of patients with an unsuitable dosage ranged from 6–17% in the case of standard
doses, and from 0% to 48% in the case of low doses. These numbers did not significantly change among patients
at higher risk of stroke (6–20 and 0–44%, respectively). Of note, these numbers could be higher in the case of
apixaban and edoxaban, since data regarding bodyweight were not recorded. Despite that, our data strongly suggest
that in a significant proportion of patients, DOACs may be prescribed inadequately. Since the number of events
was low in our cohort of patients, the impact of inappropriate dosage prescription on outcomes could not be
determined properly. Remarkably, in our study, in contrast to expected, CHA2DS2-VASc score was higher (greater
thromboembolic risk) in those patients taking the low doses of rivaroxaban and apixaban when compared with
their counterparts. Previous studies have shown that although inappropriate drug use is more common with VKA
than with DOACs, this also frequently occurs with DOACs, particularly with the twice daily regimens [34–37]. This
is very relevant, since using inadequately the low-dose regimens of DOACs is associated with a lesser effectiveness
in routine practice and consequently, with a higher risk of stroke [20,38,39].

In our study, overall mean follow-up was 1.7 years (longer with dabigatran and shorter with edoxaban, as expected
according to the dates in which these drugs were marketed). Importantly, to date, this is the ‘real-life’ study with
the longest follow-up of patients taking the four DOACs.

Overall, rates of ischemic stroke, major bleeding and intracranial bleeding were 0.7, 1.3 and 0.2 events per
100 patient-years, respectively. Remarkably, rates of ischemic stroke and intracranial hemorrhage were similar
among different DOACs, but rates of major bleeding were higher with dabigatran and apixaban and lower with
rivaroxaban. A worse clinical profile, with more renal insufficiency, could explain, at least in part, the higher rates
of major bleeding found with apixaban.

In the pivotal clinical trials with DOACs, the annual rates of stroke/systemic embolism ranged from 0.9 to 2.3%
and the annual rates of major bleeding from 2.1 to 3.6% [29–32]. With regard to real-life studies, in the Dresden
NOAC Registry, an ongoing, prospective and non-interventional registry of patients on treatment with DOACs
in daily care, among patients taking dabigatran, rates of the combined end point of stroke/transient ischemic
attack/systemic embolism and major bleeding were 1.9/100 and 2.3/100 patient-years, respectively, in the on-
treatment analysis [40]. Among patients taking rivaroxaban, these figures were 1.7/100 and 3.0/100 patient-years,
respectively [41], and among patients taking apixaban, 1.8/100 and 2.8/100 patient-years, respectively [42]. In our
study, annual rates of ischemic stroke and major bleeding were 0.7 and 1.3%, respectively. Differences in the
definitions of outcomes, in the clinical profile of patients included and considering that our study was unicenter,
assuring a better homogeneity in the management of patients treated with DOACs, may explain the disparities
found in the rates of thromboembolic and bleeding events between studies.

In our study, major bleeding occurred more commonly in the gastrointestinal tract. However, whereas in our
study this was more frequent with dabigatran 110 mg, other studies have found a higher risk with rivaroxaban. By
contrast, a recent systematic review and network meta-analysis showed no differences between DOACs [43–45].

This study has some limitations. Due to the observational and prospective design of the study, no control
group was available and bias could not be controlled. As a result, comparisons between groups must be taken with
caution. However, this design is the best to investigate the use of drugs in clinical practice. Since this study only
included patients attended in the Hematology and Thrombosis Unit of the University Hospital Vall d’ Hebron from
Barcelona, the results can only be applied to patients with a similar clinical profile and healthcare system. However,
since all patients were attended in the same center, this may assure a high homogeneity in the management of this
population. Since only 103 patients taking edoxaban were included, this may limit the generalization of the results.
However, this study is one of the first studies that have published some information about the use of edoxaban in
routine practice. Finally, only 5 patients (0.3%) switched from one DOAC to another DOAC during the study,
but this did not have a relevant impact on the results.

Conclusion
This is the first study that has analyzed in a wide prospective cohort of nonvalvular AF patients the use of the four
DOACs in clinical practice in Spain. In addition, to date, this is the study with the longest follow-up of patients
taking the four DOACs in routine practice. Patients were old and mean CHA2DS2-VASc was 4.1. According to the
summary of product characteristics of DOACs, the proportion of patients with unsuitable dosage ranged from 6 to
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17% in the case of standard doses, and from 0 to 48% in the case of low doses, despite being treated in a specialized
center. After a mean follow-up of 1.7 years, rates of ischemic stroke, major bleeding and intracranial bleeding
were 0.7, 1.3 and 0.2 events per 100 patient-years, respectively. Although rates of major bleeding were higher
with dabigatran and apixaban and lower with rivaroxaban, overall, the rates of ischemic stroke and intracranial
bleeding were similar between different DOACs. Despite differences in the clinical profile, this study showed in a
‘real-life’ cohort of patients with AF, that the use of DOACs in clinical practice was effective and safe. Due to the
characteristics of our study (i.e., prospective design, independent, wide sample of patients, long follow-up, etc.),
our data may be applied to the majority of patients with nonvalvular AF in clinical practice.

Summary points

• Studies analyzing real-life data about the effectiveness and safety of direct oral anticoagulants (DOACs) in
prospective cohorts of atrial fibrillation (AF) patients are warranted.

• The objective of this study was to analyze the effectiveness and safety of DOACs in a prospective cohort of AF
patients attended in clinical practice.

Methods
• This was an observational and prospective study, in which patients with nonvalvular AF attended in the Oral

Anticoagulant Treatment Unit of the Hospital Vall d’Hebron (Barcelona, Spain) that had started treatment with
any of the four DOACs (dabigatran, rivaroxaban, apixaban and edoxaban) were consecutively included.

Results
• A total of 1443 patients (mean age 77.2 ± 9.7 years, 52.8% women, CHA2DS2-VASc 4.1 ± 1.5) were included.

• A total of 46.0% of patients were taking rivaroxaban, 24.4% dabigatran, 22.5% apixaban and 7.1% edoxaban.

• The proportion of patients with unsuitable dosage ranged from 6 to 17% in the case of standard doses, and from
0 to 48% in the case of low doses.

• After a mean follow-up of 1.7 ± 1.1 years, rates of ischemic stroke, major bleeding and intracranial bleeding
were 0.7, 1.3 and 0.2 events per 100 patient-years, respectively.

• Although rates of major bleeding were higher with dabigatran and apixaban and lower with rivaroxaban, the
rates of ischemic stroke and intracranial bleeding were similar between different DOACs.

Conclusion
• To date, this is the first prospective study that has analyzed the management and outcomes with the four DOACs

currently marketed in AF patients in Spain.

• This study showed in a ‘real-life’ cohort of patients with AF, that the use of DOACs in clinical practice was
effective and safe.

Author contributions

All authors take responsibility for all aspects of the reliability and freedom from bias of the data presented and their discussed inter-
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20. Escobar C, Mart́ı-Almor J, Pérez Cabeza A, Mart́ınez Zapata MJ. Direct oral anticoagulants versus vitamin K antagonists in patients
with atrial fibrillation: a systematic review and meta-analysis. Rev. Esp. Cardiol. DOI: 10.1016/j.rec.2018.03.009 (2018), (Epub ahead of
print)

• This meta-analysis of real-life studies showed that in routine practice, compared with warfarin, DOACs exhibited some
differences on outcomes, particularly when low doses were used.

21. National Kidney Foundation. K/DOQI clinical practice guidelines for chronic kidney disease: evaluation, classification, and
stratification. Am. J. Kidney. Dis. 39(2 Suppl. 1), S1–S266 (2002).

22. Lip GY, Nieuwlaat R, Pisters R, Lane DA, Crijns HJ. Refining clinical risk stratification for predicting stroke and thromboembolism in
atrial fibrillation using a novel risk factor-based approach: the euro heart survey on atrial fibrillation. Chest 137(2), 263–272 (2010).

23. Schulman S, Kearon C. Definition of major bleeding in clinical investigations of antihemostatic medicinal products in non-surgical
patients. J. Thromb. Haemost. 3(4), 692–694 (2005).

24. Loo SY, Dell’Aniello S, Huiart L, Renoux C. Trends in the prescription of novel oral anticoagulants in UK primary care. Br. J. Clin.
Pharmacol. 83(9), 2096–2106 (2017).

25. Lee SR, Choi EK, Han KD, Cha MJ, Oh S, Lip GYH. Temporal trends of antithrombotic therapy for stroke prevention in Korean
patients with non-valvular atrial fibrillation in the era of non-vitamin K antagonist oral anticoagulants: a nationwide population-based
study. PLoS ONE 12(12), e0189495 (2017).
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27. de la Figuera M, Cinza S, Maŕın N, Egocheaga I, Prieto MA. Clinical characteristics of patients with atrial fibrillation treated with direct
oral anticoagulants attended in primary care setting. The SILVER-AP study. Aten. Primaria. 50(6), 359–367 (2018).
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