
Address for correspondence: Agata Tymińska, MD, First Department of Cardiology, Medical University of Warsaw,  
ul. Banacha 1A, 02–097 Warszawa, Poland, tel: +48 22 599 29 58, fax: +48 22 599 19 57, e-mail: tyminska.agata@gmail.com
Received: 16.04.2018	 Accepted: 11.10.2018

Randomized controlled clinical trials versus  
real-life atrial fibrillation patients treated with oral 

anticoagulants. Do we treat the same patients? 
Paweł Balsam1, Agata Tymińska1, Krzysztof Ozierański1, Martyna Zaleska1,  

Katarzyna Żukowska1, Katarzyna Szepietowska1, Kacper Maciejewski1, Michał Peller1, 
Marcin Grabowski1, Piotr Lodziński1, Łukasz Kołtowski1, Anna Praska-Ogińska2,  

Inna Zaboyska2, Janusz Bednarski2, Krzysztof J. Filipiak1, Grzegorz Opolski1

1First Department of Cardiology, Medical University of Warsaw, Poland  
2Cardiology Unit, John Paul II Western Hospital, Grodzisk Mazowiecki, Poland

Abstract
Background: The aim of the study was to compare clinical characteristics of real-life atrial fibrilla-
tion (AF) patients with populations included in randomized clinical trials (ROCKET AF and RE-LY).  
Methods: The analysis included 3528 patients who are participants of the ongoing, multicentre, ret-
rospective CRAFT study. The study is registered in ClinicalTrials.gov: NCT02987062. The study is 
based on a retrospective analysis of hospital records of AF patients treated with vitamin K antagonists 
(VKAs) (acenocoumarol, warfarin) and non-vitamin K oral anticoagulants (NOACs) (dabigatran, 
rivaroxaban). CHADS2 score was used for risk of stroke stratification. 
Results: VKA was prescribed in 1973 (56.0%), while NOAC in 1549 (44.0%), including dabigatran — 
504 (14.3%) and rivaroxaban — 1051 (29.8%), of the 3528 patients. VKA patients in the CRAFT study 
were at significantly lower risk of stroke (CHADS2 1.9 ± 1.3), compared with the VKA population from 
the RE-LY (2.1 ± 1.1) and the ROCKET-AF (3.5 ± 1.0). Patients in the CRAFT study treated with 
NOAC (CHADS2 for patients on dabigatran 150 mg — 1.3 ± 1.2 and on rivaroxaban — 2.2 ± 1.4)  
had lower risk than patients from the RE-LY (2.2 ± 1.2) and the ROCKET AF (3.5 ± 0.9). 
Conclusions: Real-world patients had a lower risk of stroke than patients included in the RE-LY and 
ROCKET AF trials. (Cardiol J 2020; 27, 5: 590–599)
Key words: non-valvular atrial fibrillation, oral anticoagulation, randomized trial,  
real-world study

Introduction

Atrial fibrillation (AF) is an increasingly com-
mon cardiac arrhythmia which affects 3% of adults 
in the European population [1]. It is related to the 
ageing of modern societies and its prevalence is 
increasing with a presence of certain comorbidities 
(i.e. hypertension, coronary artery disease, heart 
failure) [1, 2]. A key element of AF patient man-
agement is anticoagulation to prevent thromboem-
bolic events, especially AF-related stroke, which is 

combined with poor outcomes and high total costs 
[1]. According to the current European Society of 
Cardiology (ESC) guidelines for non-valvular AF 
treatment, the first line drugs are non-vitamin K 
oral anticoagulants (NOACs), which are preferred 
over vitamin K antagonists (VKA) [1]. NOACs 
were shown to be at least as effective and safer 
than VKAs for stroke prevention in patients with 
non-valvular AF [1]. However, it is not clearly con-
firmed, how the success of NOACs’ approval trials 
— ROCKET AF (rivaroxaban), RE-LY (dabigatran 
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etexilate), and ARISTOTLE (apixaban) may reflect 
on real-life clinical practice.  

The aim of the study was to compare clini-
cal characteristics of real-life AF patients with 
populations included in randomized clinical trials 
(ROCKET AF and RE-LY).  

Methods

The analysis was based on multicenter, retro-
spective CRAFT (MultiCenter expeRience in AFib 
patients Treated with OAC) study, registered in 
ClinicalTrials.gov: NCT02987062 [3]. The CRAFT 
study was conducted at two cardiology centers in 
Poland, academic center located in capital city and 
district hospital. The study was approved by a local 
ethical review board.

Study design and population
The CRAFT study retrospectively included all 

patients hospitalized in the years between 2011 and 
2016 with diagnosis of non-valvular AF and treated 
with one of the oral anticoagulants (OAC) — VKAs 
(acenocoumarol, warfarin) and NOAC (apixaban, 
dabigatran, rivaroxaban). Patients were 18 years 
of age and older. There were no other specific in-
clusion or exclusion criteria. Patients on apixaban 
were excluded due to a small number in this group. 
Another NOAC — edoxaban was not available on 
the Polish market at the time of data collection. 
The data about patient characteristics was gathered 
retrospectively from hospital records. 

Design of the randomized trials
The Randomized Evaluation of Long-Term 

Anticoagulation Therapy (RE-LY) study was  
a multicenter, randomized trial designed to compare 
two fixed doses of dabigatran (110 mg or 150 mg) 
with adjusted-dose warfarin [4]. The Rivaroxaban 
Once Daily Oral Direct Factor Xa Inhibition Com-
pared with Vitamin K Antagonism for Prevention 
of Stroke and Embolism Trial in Atrial Fibrillation 
(ROCKET AF) was a multicenter, randomized, 
double-blind trial, in which patients were randomly 
assigned to receive a fixed dose rivaroxaban (20 mg 
daily or 15 mg daily in patients with a creatinine 
clearance of 30 to 49 mL per minute) or adjusted-
-dose warfarin [5]. In both trials patients with non-
-valvular AF documented on electrocardiography 
who were at increased risk of stroke, which was 
defined as history of previous stroke or transient 
ischemic attack (TIA) or systemic embolism, older 
age, coexistence of comorbidities such as heart 
failure with reduced ejection fraction, hyperten-

sion, diabetes mellitus or coronary artery diseases 
were randomized to different study arms. Complete 
inclusion and exclusion criteria are described in 
trial protocols [5, 6]. The main exclusion criteria 
are shown in Table 1. 

Comparative analysis of patients  
treated with OAC — randomized trials  
vs. real-world patients

In the current analysis, patients were divided 
into four groups according to the type of OAC (VKA, 
dabigatran 110 mg, dabigatran 150 mg, rivaroxaban 
15 mg or 20 mg). Investigators compared clinical 
characteristics of real-life AF patients from the 
CRAFT study with populations included in the ran-
domized clinical trials (ROCKET AF and RE-LY).  
Patients were compared in terms of baseline 
characteristics regarding demographics, medical 
history, type of AF (paroxysmal, persistent or 
permanent), diagnostic test results and co-phar-
macotherapy. Thromboembolic risk of each group 
was compared using CHADS2 (Congestive heart 
failure, Hypertension, Age ≥ 75, Diabetes, Stroke 
[doubled]) score which was used in the ROCKET 
AF and RE-LY trials. 

Statistical analysis
Statistical analyses were performed using 

SPSS software, version 22 (IBM SPSS Statistics 
22, USA, New York). Normally distributed continu-
ous variables were presented as mean values and 
standard deviations, while ordinal variables and 
non-normally distributed continuous variables, as 
median values and interquartile ranges (IQR). Cat-
egorical data is presented as a number of patients 
and percentages. The significance of differences be-
tween groups was determined by the Fisher exact 
test for categorical variables and Mann-Whitney U 
test for continuous and ordinal variables, respec-
tively. P-values less than 0.05 were considered 
significant. All tests were two-tailed. 

Results

Characteristics of the study patients
A comparison of clinical characteristics of 

patients from the CRAFT, RE-LY and ROCKET 
AF studies are presented in Table 2. Table 3 pre-
sents thromboembolic risk factors in the study 
participants according to the treatment group. In 
both trials (RE-LY and ROCKET AF) patients with 
creatinine clearance < 30 mL per minute were ex-
cluded, while in the present study 2.7% of patients 
were below this threshold. 

www.cardiologyjournal.org 591

Paweł Balsam et al., RCT vs. real-life AF patients



CRAFT study
A total of 3528 Caucasian patients were en-

rolled in the CRAFT study, of whom 1973 (56.0%) 
were on VKAs and 1549 (44.0%) patients were on 
NOACs, including rivaroxaban — 1051 (29.8%) 
and dabigatran — 504 (14.3%). In the dabigatran 
group, 187 (5.3%) patients received 110 mg twice 
daily and 311 (8.8%) patients received 150 mg 
twice daily. There were 6 patients with missing data 
on the dabigatran dose. Patients on rivaroxaban 
received 15 mg or 20 mg once daily, but following 
the methodology from the ROCKET AF trial, both 
doses were analyzed collectively. Figure 1 shows 
the flow chart of patient selection in the current 
study. The mean age of the total population was 
67.9 ± 13.2 years and 59.8% were male. Patients 
on dabigatran 110 mg were the oldest (75.8 ± 10.2 
years). In the total population paroxysmal AF had 

1820 (51.6%), permanent AF — 955 (27.0%) and 
persistent — 596 (16.9%) patients.

RE-LY trial
In the RE-LY study a total cohort of 18,113 

patients were enrolled, including 6022 patients on 
VKA, 6015 on dabigatran 110 mg and 6076 on da-
bigatran 150 mg. The mean age of the total cohort 
was 71 years and 63.6% were male [4].

ROCKET AF trial
In the ROCKET AF study, a total of 14,264 

patients were enrolled, including 7133 patients 
on VKA and 7131 on rivaroxaban (15 or 20 mg 
dose). Reduced dose of rivaroxaban (15 mg once 
daily) was intended for patients with estimated 
creatinine clearance 30–49 mL/min (calculated by 
the Cockroft-Gault formula). The mean age of the 

Table 1. The main exclusion criteria for the randomized trials.

RE-LY ROCKET-AF

1.	 History of heart valve disorder (i.e., prosthetic  
valve or hemodynamically relevant valve disease).

2.	 Severe, disabling stroke within the previous  
6 months, or any stroke within the previous  
14 days.

3.	 Conditions associated with an increased risk of 
bleeding (i.e. history of an active severe bleeding, 
major surgery within the previous month, planned 
surgery or intervention, uncontrolled hypertension, 
recent malignancy or radiation therapy).

4.	 Anemia (hemoglobin level less than 100 g/L)  
or thrombocytopenia.

5.	 Contraindication to warfarin treatment. 

6.	 Reversible causes of atrial fibrillation.

7.	 Plan to perform a pulmonary vein ablation  
or surgery for cure of the atrial fibrillation. 

8.	 Severe renal impairment (estimated creatinine 
clearance 30 mL/min or less). 

9.	 Active liver disease.

10.	 Active infective endocarditis. 

11.	 Women who are pregnant or of childbearing  
potential.

1.	 Hemodynamically significant mitral valve stenosis. 
Prosthetic heart valve.

2.	 Reversible causes of atrial fibrillation. Planned  
cardioversion.

3.	 Known presence of atrial myxoma or left  
ventricular thrombus. 

4.	 Conditions associated with an increased risk 
of bleeding (i.e. history of an internal bleeding, 
planned invasive procedure, sustained  
uncontrolled hypertension).

5.	 Anemia (hemoglobin < 10 g/dL), platelet count  
< 90,000/μL.

6.	 Severe, disabling stroke within 3 months or  
any stroke within 14 days. TIA within 3 days.

7.	 Indication for anticoagulant therapy for  
a condition other than atrial fibrillation  
(e.g. venous thromboembolism).

8.	 Treatment with: ASA > 100 mg daily;  
or ASA in combination with thienopyridines,  
intravenous antiplatelets or fibrinolytics within  
10 days before randomization.

9.	 Anticipated need for chronic treatment with  
a non-steroidal anti-inflammatory drug.

10.	 Drug addiction or alcohol abuse.

11.	 Known allergy or hypersensitivity to any  
component of rivaroxaban, warfarin or  
placebo excipients.

12.	 Calculated creatinine clearance < 30 mL/min.

13.	 Known significant liver disease.

14.	 Active endocarditis.

15.	 Pregnancy or breast-feeding.

The table was prepared based on trial protocols; ASA — acetylsalicylic acid; TIA — transient ischemic attack

592 www.cardiologyjournal.org

Cardiology Journal 2020, Vol. 27, No. 5



T
ab

le
 2

. B
as

el
in

e 
ch

ar
ac

te
ri

st
ic

s 
o

f t
he

 s
tu

d
y 

p
ar

tic
ip

an
ts

 (f
ro

m
 th

e 
C

R
A

FT
, R

E
-L

Y
 [2

] a
nd

 R
O

C
K

E
T

 A
F 

st
ud

ie
s 

[3
])

 a
cc

o
rd

in
g 

to
 th

e 
tr

ea
tm

en
t g

ro
up

.

V
ar

ia
b

le
V

K
A

D
ab

ig
at

ra
n 

11
0 

m
g

D
ab

ig
at

ra
n 

15
0 

m
g

R
iv

ar
o

xa
b

an
 1

5 
o

r 
20

 m
g

C
R

A
FT

  
(n

 =
 1

97
3)

R
E

-L
Y

  
(n

 =
 6

02
2)

R
O

C
K

E
T

 A
F 

 
(n

 =
 7

13
3)

P
*

C
R

A
FT

  
(n

 =
 1

87
)

R
E

-L
Y

  
(n

 =
 6

01
5)

P
C

R
A

FT
  

(n
 =

 3
11

)
R

E
-L

Y
  

(n
 =

 6
07

6)
P

C
R

A
FT

  
(n

 =
 1

05
1)

R
O

C
K

E
T

 A
F 

(n
 =

 7
13

1)
P

A
ge

 [y
ea

rs
]

67
.0

 ±
 1

2.
8

71
.6

 ±
 8

.6
73

.0
 ±

 9
.6

<
 0

.0
00

1 
<

 0
.0

00
1

75
.8

 ±
 1

0.
2

71
.4

 ±
 8

.6
<

 0
.0

00
1

60
.0

 ±
 1

2.
4

71
.5

 ±
 8

.8
<

 0
.0

00
1

70
.5

 ±
 1

3.
1

73
.0

 ±
 9

.6
<

 0
.0

00
1

M
al

e 
se

x
12

52
  

(6
3.

5)
38

09
  

(6
3.

3)
43

01
  

(6
0.

3)
0.

87
 

0.
01

10
5 

 
(5

6.
1)

38
65

  
(6

4.
3)

0.
02

19
8 

 
(6

3.
7)

38
40

  
(6

3.
2)

0.
86

54
8 

 
(5

2.
1)

43
00

  
(6

0.
3)

<
 0

.0
00

1

B
M

I [
kg

/m
2 ]

29
.6

 ±
 6

.3
,  

n 
=

 1
25

–
28

.1
 ±

 5
.0

0.
00

1
28

.0
 ±

 5
.4

,  
n 

=
 5

3
–

28
.5

 ±
 4

.8
,  

n 
=

 3
7

–
29

.3
 ±

 4
.9

,  
n 

=
 1

46
28

.3
±

5.
1

0.
02

P
er

si
st

en
t A

F
35

1/
19

02
  

(1
8.

5)
19

30
/6

02
1 

(3
2.

0)
57

62
  

(8
0.

8)
<

 0
.0

00
1 

<
 0

.0
00

1
28

/1
82

  
(1

5.
4)

19
50

/6
01

1 
(3

2.
4)

<
 0

.0
00

1
83

/2
98

  
(2

7.
9)

19
09

/6
07

5 
(3

1.
4)

0.
20

13
4/

99
8 

 
(1

3.
6)

57
86

  
(8

1.
1)

<
 0

.0
00

1

Pa
ro

xy
sm

al
 A

F
99

0/
19

01
  

(5
2.

1)
20

36
/6

02
1 

(3
3.

8)
12

69
  

(1
7.

8)
<

 0
.0

00
1 

<
 0

.0
00

1
86

/1
82

  
(4

7.
3)

19
29

/6
01

1 
(3

2.
1)

<
 0

.0
00

1
17

8/
29

8 
 

(5
9.

7)
19

78
/6

07
5 

(3
2.

6)
<

 0
.0

00
1

56
6/

98
7 

 
(5

7.
3)

12
45

  
(1

7.
5)

<
 0

.0
00

1

P
er

m
an

en
t A

F
56

1/
19

02
  

(2
9.

5)
20

55
/6

02
1 

(3
4.

1)
–

0.
00

02
68

/1
82

  
(3

7.
4)

21
32

/6
01

1 
(3

5.
4)

0.
58

37
/2

98
  

(1
2.

4)
21

88
/6

07
5 

(3
6.

0)
<

 0
.0

00
1

28
9/

98
8 

 
(2

9.
3)

–

A
S

A
30

4 
 

(1
5.

4)
24

42
/6

01
7 

(4
0.

6)
26

19
  

(3
6.

7)
<

 0
.0

00
1 

<
 0

.0
00

1
17

/1
87

  
(9

.1
)

24
04

/6
01

3 
(4

0.
0)

<
 0

.0
00

1
13

/3
11

 (4
.2

)
23

52
/6

07
5 

(3
8.

7)
<

 0
.0

00
1

88
/1

05
0 

(8
.4

)
25

86
  

(3
6.

3)
<

 0
.0

00
1

A
C

E
I o

r 
A

R
B

12
21

/1
63

2 
(7

4.
8)

39
39

/6
01

7 
(6

5.
5)

–
<

 0
.0

00
1

82
/1

08
  

(7
5.

9)
39

87
/6

01
3 

(6
6.

3)
0.

04
15

7/
24

4 
 

(6
4.

3)
40

53
/6

07
5 

(6
6.

7)
0.

44
48

5/
67

6 
 

(7
1.

7)
–

B
B

13
42

/1
63

1 
(8

2.
3)

37
19

/6
01

7 
(6

1.
8)

–
<

 0
.0

00
1

88
/1

08
  

(8
1.

5)
37

84
/6

01
3 

(6
2.

9)
<

 0
.0

00
1

18
2/

24
4 

 
(7

4.
6)

38
72

/6
07

5 
(6

3.
7)

<
 0

.0
00

1
54

0/
67

6 
 

(7
9.

9)
–

A
m

io
d

ar
o

ne
16

2/
19

71
  

(8
.2

)
64

4/
60

17
  

(1
0.

7)
–

0.
00

1
20

/1
86

  
(1

0.
8)

62
4/

60
13

  
(1

0.
4)

0.
86

27
/3

11
  

(8
.7

)
66

5/
60

75
  

(1
0.

9)
0.

22
11

0/
10

50
  

(1
0.

5)
–

S
ta

tin
10

46
/1

63
2 

(6
4.

1)
26

73
/6

01
7 

(4
4.

4)
–

<
 0

.0
00

1
72

/1
08

  
(6

6.
7)

26
98

/6
01

3 
(4

4.
9)

<
 0

.0
00

1
12

0/
24

4 
 

(4
9.

2)
26

67
/6

07
5 

(4
3.

9)
0.

10
43

9/
67

6 
 

(6
4.

9)
–

C
o

nt
in

uo
us

 v
ar

ia
b

le
s 

ar
e 

p
re

se
nt

ed
 a

s 
m

ea
n 

±
 s

ta
nd

ar
d

 d
ev

ia
tio

n 
o

r 
nu

m
b

er
 a

nd
 (p

er
ce

nt
ag

e)
.

A
C

E
I —

 a
ng

io
te

ns
in

-c
o

nv
er

tin
g 

en
zy

m
e 

in
hi

b
ito

r;
 A

F 
—

 a
tr

ia
l f

ib
ri

lla
tio

n;
 A

R
B

 —
 a

ng
io

te
ns

in
-r

ec
ep

to
r 

b
lo

ck
er

; 
A

S
A

 —
 a

ce
ty

ls
al

ic
yl

ic
 a

ci
d

; 
B

B
 —

 b
et

a-
b

lo
ck

er
; 

B
M

I —
 b

o
d

y 
m

as
s 

in
d

ex
; 

n 
—

 n
um

b
er

; 
C

R
A

FT
 

—
 M

ul
tiC

en
te

r 
ex

p
eR

ie
nc

e 
in

 A
Fi

b
 p

at
ie

nt
s 

T
re

at
ed

 w
ith

 O
A

C
; 

R
E

-L
Y

 —
 T

he
 R

an
d

o
m

iz
ed

 E
va

lu
at

io
n 

o
f L

o
ng

-T
er

m
 A

nt
ic

o
ag

ul
at

io
n 

T
he

ra
p

y;
 R

O
C

K
E

T
 —

 R
iv

ar
o

xa
b

an
 O

nc
e 

D
ai

ly
 O

ra
l D

ir
ec

t F
ac

to
r 

X
a 

In
hi

b
i-

tio
n 

C
o

m
p

ar
ed

 w
ith

 V
ita

m
in

 K
 A

nt
ag

o
ni

sm
 fo

r 
P

re
ve

nt
io

n 
o

f S
tr

o
ke

 a
nd

 E
m

b
o

lis
m

 T
ri

al
 in

 A
tr

ia
l F

ib
ri

lla
tio

n,
 V

K
A

 —
 v

ita
m

in
 K

 a
nt

ag
o

ni
st

*F
ir

st
 p

-v
al

ue
, (

w
ri

tt
en

 a
b

o
ve

) r
ef

er
s 

to
 th

e 
co

m
p

ar
is

o
n 

o
f V

K
A

 p
at

ie
nt

s 
fr

o
m

 th
e 

C
R

A
FT

 a
nd

 R
E

-L
Y

 s
tu

d
ie

s,
 s

ec
o

nd
 p

-v
al

ue
 (w

ri
tt

en
 b

el
o

w
) r

ef
er

s 
to

 th
e 

co
m

p
ar

is
o

n 
o

f p
at

ie
nt

s 
fr

o
m

 th
e 

C
R

A
FT

 a
nd

 R
O

C
K

E
T

 
A

F 
st

ud
ie

s.

www.cardiologyjournal.org 593

Paweł Balsam et al., RCT vs. real-life AF patients



T
ab

le
 3

. T
hr

o
m

b
o

em
b

o
lic

 r
is

k 
fa

ct
o

rs
 in

 th
e 

st
ud

y 
p

ar
tic

ip
an

ts
 (f

ro
m

 th
e 

C
R

A
FT

, R
E

-L
Y

 [2
] a

nd
 R

O
C

K
E

T
 A

F 
st

ud
ie

s 
[3

])
 a

cc
o

rd
in

g 
to

 th
e 

tr
ea

tm
en

t 
gr

o
up

.

V
ar

ia
b

le
V

K
A

D
ab

ig
at

ra
n 

11
0 

m
g

D
ab

ig
at

ra
n 

15
0 

m
g

R
iv

ar
o

xa
b

an
 1

5 
o

r 
20

 m
g

C
R

A
FT

  
(n

 =
 1

97
3)

R
E

-L
Y

  
(n

 =
 6

02
2)

R
O

C
K

E
T

 A
F 

(n
 =

 7
13

3)
P

*
C

R
A

FT
  

(n
 =

 1
87

)
R

E
-L

Y
  

(n
 =

 6
01

5)
P

C
R

A
FT

  
(n

 =
 3

11
)

R
E

-L
Y

  
(n

 =
 6

07
6)

P
C

R
A

FT
  

(n
 =

 1
05

1)
R

O
C

K
E

T
 A

F 
(n

 =
 7

13
1)

P

P
re

vi
o

us
  

st
ro

ke
 o

r 
T

IA
21

9/
19

60
  

(1
1.

2)
11

95
  

(1
9.

8)
38

95
  

(5
4.

6)
<

 0
.0

00
1 

<
 0

.0
00

1
35

/1
85

  
(1

8.
9)

11
95

/6
01

5 
(1

9.
9)

0.
74

24
/3

09
 (7

.8
)

12
33

  
(2

0.
3)

<
 0

.0
00

1
16

8/
10

46
 

(1
6.

1)
39

16
  

(5
4.

9)
<

 0
.0

00
1

C
H

A
D

S
2 

 

sc
o

re
1.

9 
±

 1
.3

,  
n 

=
 1

96
0

2.
1 

±
 1

.1
3.

5 
±

 1
.0

<
 0

.0
00

1 
<

 0
.0

00
1

2.
6 

±
 1

.2
,  

n 
=

 1
85

2.
1 

±
 1

.1
<

 0
.0

00
1

1.
3 

±
 1

.2
,  

n 
=

 3
09

2.
2 

±
 1

.2
<

 0
.0

00
1

2.
2 

±
 1

.4
,  

n 
=

 1
04

6
3.

5 
±

 0
.9

<
 0

.0
00

1

0–
1

88
6/

19
60

  
(4

5.
2)

18
59

  
(3

0.
9)

–
<

 0
.0

00
1

32
/1

85
  

(1
7.

3)
19

58
/6

01
4 

(3
2.

6)
<

 0
.0

00
1

20
8/

30
9 

 
(6

7.
3)

19
58

  
(3

2.
2)

<
 0

.0
00

1
36

5/
10

46
  

(3
4.

9)
–

<
 0

.0
00

1

2
47

5/
19

60
  

(2
4.

2)
22

30
  

(3
7.

0)
93

4 
 

(1
3.

1)
<

 0
.0

00
1 

<
 0

.0
00

1
63

/1
85

  
(3

4.
1)

20
88

/6
01

4 
(3

4.
7)

0.
87

62
/3

09
  

(2
0.

1)
21

37
  

(3
5.

2)
<

 0
.0

00
1

27
9/

10
46

  
(2

6.
7)

92
5 

 
(1

3.
0)

<
 0

.0
00

1

3–
6

59
9/

19
60

  
(3

0.
6)

19
33

  
(3

2.
1)

61
97

  
(8

6.
9)

0.
22

 
<

 0
.0

00
1

90
/1

85
  

(4
8.

6)
19

68
/6

01
4 

(3
2.

7)
<

 0
.0

00
1

39
/3

09
  

(1
2.

6)
19

81
  

(3
2.

6)
<

 0
.0

00
1

40
2/

10
46

  
(3

8.
4)

62
05

  
(8

7.
0)

<
 0

.0
00

1

V
as

cu
la

r 
 

d
is

ea
se

**
86

2/
19

60
  

(4
4.

0)
96

8 
 

(1
6.

1)
17

24
  

(2
4.

2)
<

0.
00

01
 

<
0.

00
01

10
6/

18
5 

 
(5

7.
3)

10
08

/6
01

5 
(1

6.
8)

<
 0

.0
00

1
67

/3
09

  
(2

1.
7)

10
29

  
(1

6.
9)

0.
03

50
4/

10
46

  
48

.2
)

15
83

  
(2

2.
2)

<
 0

.0
00

1

H
ea

rt
  

fa
ilu

re
70

9/
19

60
  

(3
6.

2)
19

22
  

(3
1.

9)
44

41
  

(6
2.

3)
0.

00
04

 
<

 0
.0

00
1

99
/1

85
  

(5
3.

5)
19

37
/6

01
5 

(3
2.

2)
<

 0
.0

00
1

62
/3

09
  

(2
0.

1)
19

34
  

(3
1.

8)
<

 0
.0

00
1

43
4/

10
46

  
(4

1.
5)

44
67

  
(6

2.
6)

<
0.

00
01

D
ia

b
et

es
  

m
el

lit
us

51
8/

19
60

  
(2

6.
4)

14
10

  
(2

3.
4)

28
17

  
(3

9.
5)

0.
01

 
<

 0
.0

00
1

49
/1

85
  

(2
6.

5)
14

09
/6

01
5 

(2
3.

4)
0.

33
51

/3
09

  
(1

6.
5)

14
02

  
(2

3.
1)

0.
01

30
9/

10
46

  
(2

9.
5)

28
78

  
(4

0.
4)

<
 0

.0
00

1

H
yp

er
te

ns
io

n
14

07
/1

96
0 

 
(7

1.
8)

47
50

 
 (7

8.
9)

64
74

  
(9

0.
8)

<
 0

.0
00

1 
<

 0
.0

00
1

13
6/

18
5 

 
(7

3.
5)

47
38

/6
01

5 
(7

8.
8)

0.
08

20
7/

30
9 

 
(6

7.
0)

47
95

  
(7

8.
9)

<
 0

.0
00

1
74

8/
10

46
  

(7
1.

5)
64

36
  

(9
0.

3)
<

 0
.0

00
1

C
O

P
D

16
0/

19
70

  
(8

1.
0)

–
74

3 
 

(1
0.

4)
<

 0
.0

00
1

23
/1

87
  

(1
2.

3)
–

8/
31

0 
 

(2
.6

)
–

13
4/

10
50

  
(1

2.
8)

75
4 

 
(1

0.
6)

0.
03

C
o

nt
in

uo
us

 v
ar

ia
b

le
s 

ar
e 

p
re

se
nt

ed
 a

s 
m

ea
n 

±
 s

ta
nd

ar
d

 d
ev

ia
tio

n 
o

r 
nu

m
b

er
 a

nd
 (p

er
ce

nt
ag

e)
.

C
H

A
D

S
 —

 c
o

ng
es

tiv
e 

he
ar

t f
ai

lu
re

, h
yp

er
te

ns
io

n,
 a

ge
 (≥

 7
5 

ye
ar

s)
, d

ia
b

et
es

 m
el

lit
us

, s
tr

o
ke

 o
r 

tr
an

si
en

t i
sc

he
m

ic
 a

tt
ac

k;
 C

O
P

D
 —

 c
hr

o
ni

c 
o

b
st

ru
ct

iv
e 

p
ul

m
o

na
ry

 d
is

ea
se

; 
n 

—
 n

um
b

er
; 

C
R

A
FT

 —
 M

ul
ti-

C
en

te
r 

ex
p

eR
ie

nc
e 

in
 A

Fi
b

 p
at

ie
nt

s 
T

re
at

ed
 w

ith
 O

A
C

; 
R

E
-L

Y
 —

 T
he

 R
an

d
o

m
iz

ed
 E

va
lu

at
io

n 
o

f L
o

ng
-T

er
m

 A
nt

ic
o

ag
ul

at
io

n 
T

he
ra

p
y;

 R
O

C
K

E
T

 —
 R

iv
ar

o
xa

b
an

 O
nc

e 
D

ai
ly

 O
ra

l D
ir

ec
t F

ac
to

r 
X

a 
In

hi
b

iti
o

n 
C

o
m

p
ar

ed
 w

ith
 V

ita
m

in
 K

 A
nt

ag
o

ni
sm

 fo
r 

P
re

ve
nt

io
n 

o
f S

tr
o

ke
 a

nd
 E

m
b

o
lis

m
 T

ri
al

 in
 A

tr
ia

l F
ib

ri
lla

tio
n;

 T
IA

 —
 tr

an
si

en
t i

sc
he

m
ic

 a
tt

ac
k;

 V
K

A
 —

 v
ita

m
in

 K
 a

nt
ag

o
ni

st
*F

ir
st

 p
-v

al
ue

, (
w

ri
tt

en
 a

b
o

ve
) r

ef
er

s 
to

 th
e 

co
m

p
ar

is
o

n 
o

f V
K

A
 p

at
ie

nt
s 

fr
o

m
 th

e 
C

R
A

FT
 a

nd
 R

E
-L

Y
 s

tu
d

ie
s,

 s
ec

o
nd

 p
-v

al
ue

 (w
ri

tt
en

 b
el

o
w

) r
ef

er
s 

to
 th

e 
co

m
p

ar
is

o
n 

o
f p

at
ie

nt
s 

fr
o

m
 th

e 
C

R
A

FT
 a

nd
 R

O
C

K
E

T
 

A
F 

st
ud

ie
s.

**
In

 th
e 

C
R

A
FT

 s
tu

d
y 

“V
as

cu
la

r 
d

is
ea

se
” 

w
as

 d
ef

in
ed

 a
s 

p
ri

o
r 

m
yo

ca
rd

ia
l i

nf
ar

ct
io

n,
 is

ch
em

ic
 h

ea
rt

 d
is

ea
se

, p
er

ip
he

ra
l a

rt
er

y 
d

is
ea

se
 o

r 
ao

rt
ic

 p
la

q
ue

, w
hi

le
 in

 th
e 

R
E

-L
Y

 a
nd

 R
O

C
K

E
T

 A
F 

st
ud

ie
s 

o
nl

y 
p

ri
o

r 
m

yo
ca

rd
ia

l i
nf

ar
ct

io
n 

w
as

 c
o

ns
id

er
.

594 www.cardiologyjournal.org

Cardiology Journal 2020, Vol. 27, No. 5



total cohort was 73.0 ± 9.6 years and 60.3% were 
male [5].

Comparative analysis of patients  
treated with OAC — randomized trials  
vs. real-world patients 

VKA patients 
Patients on VKAs in the CRAFT study were 

younger (67.0 ± 12.8 years) than patients from 
the RE-LY and ROCKET AF trials (71.6 ± 8.6 
years, p < 0.0001; and 73.0 ± 9.6, p < 0.0001, re-
spectively). Patients in the CRAFT study (similar 
to the RE-LY study) were more likely to be male 
(63.5%) than in the ROCKET AF (60.3%, p =  
= 0.01). In the CRAFT study patients on VKAs had 
mainly paroxysmal AF (52.1%), in the ROCKET 
AF had persistent AF (80.8%), while in the RE-LY  
comparably often all types of AF. Patients 
in the present study had significantly lower 
risk of stroke (CHADS2 1.9 ± 1.3), compared 
with VKA population from RE-LY (2.1 ± 1.1)  
and ROCKET AF (3.5 ± 1.0). A comparison of 
thromboembolic risk (assessed by CHADS2 score) 
of each group from CRAFT, RE-LY and ROCKET 
AF studies is presented in Figure 2. Patients on 
VKAs in the ROCKET AF trial more frequently had 
a history of stroke or TIA, heart failure, diabetes, 
hypertension and chronic pulmonary disease than 
in the CRAFT study. Whereas, patients from the 
RE-LY trial more frequently had a history of stroke 
or TIA and hypertension, but less frequently had 
heart failure or diabetes than in the CRAFT study. 

Dabigatran patients
Patients on dabigatran 110 mg in the CRAFT 

study were older (75.8 ± 10.2 years) and were less 
frequently male (56.1%), compared with patients 
on the same dose in the RE-LY trial (71.4 ± 8.6 

years, p < 0.0001; 64.3%, p = 0.02). In the CRAFT 
study patients on dabigatran 110 mg had mainly 
paroxysmal AF (47.3%), while in the RE-LY trial 
comparably often had all types of AF. There was no 
statistical significance in comparison of permanent 
AF occurrence between CRAFT and RE-LY stud-
ies. Patients on dabigatran 110 mg in the CRAFT 
study were at higher risk of stroke (CHADS2 2.6 ± 
± 1.2) compared with dabigatran 110 mg population 
from the RE-LY trial (2.1 ± 1.1). Patients on dabi-
gatran 110 mg in the CRAFT study also had heart 
failure more frequently, but had similarly frequent 
previous stroke or TIA, diabetes and hypertension.

1973 patients on VKA 187 patients — 110 mg bid

3528 patients in the CRAFT study 504 patients on dabigatran 311 patients — 150 mg bid

1051 patients on rivaroxaban
6 patients — missing data

on dabigatran dose

Figure 1. Flow chart of patient enrollment in the current analysis; bid — twice daily, CRAFT — MultiCentre expeRience 
in AFib patients Treated with OAC; VKA — vitamin K antagonists.

Figure 2. Thromboembolic risk basing on CHADS2 
score in different oral anticoagulants groups. Results 
are shown as mean value. *Significant difference  
(p < 0.05) where observed for comparison of vitamin K 
antagonists (VKAs) patients from the CRAFT study with 
both RE-LY and ROCKET AF trials.
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Patients on dabigatran 150 mg in the CRAFT 
study were younger (60.0 ± 12.4 years), than pa-
tients on the same dose in the RE-LY trial (71.5 ±  
± 8.8 years, p < 0.0001). In the CRAFT study pa-
tients on dabigatran 150 mg had mainly paroxysmal 
AF (59.7%), while in the RE-LY trial had mainly 
permanent AF (36.0%). Patients on dabigatran  
150 mg in the CRAFT study had a lower risk of 
stroke (CHADS2 1.3 ± 1.2) when compared to pa-
tients from the RE-LY trial (2.2 ± 1.2). Patients on 
dabigatran 150 mg in the CRAFT study frequently 
had less previous stroke or TIA, heart failure, 
diabetes and hypertension than in the RE-LY trial. 
There was no difference with regard to sex and 
persistent AF occurrence between groups. 

Rivaroxaban patients 
Patients on rivaroxaban in the CRAFT study 

were younger (70.5 ± 13.1 years) and less fre-
quently male (52.1%), when compared with pa-
tients from the ROCKET AF trial (73.0 ± 9.6 years, 
p < 0.0001; 60.3%, p < 0.0001). In the CRAFT 
study patients on rivaroxaban more frequently had 
paroxysmal AF (57.3%), while in the ROCKET AF 
trial they had persistent AF (81.1%). Patients on 
rivaroxaban in the present study had a significantly 
lower risk of stroke (CHADS2 2.2 ± 1.4), compared 
with the population from ROCKET AF (3.5 ± 0.9). 
Patients on rivaroxaban in the CRAFT study had 
previous stroke or TIA, heart failure, diabetes and 
hypertension less frequently than in the ROCKET 
AF trial, but more often had chronic obstructive 
pulmonary disease.

Discussion

Randomized controlled trials (RCT) are the 
gold standard for evaluation of therapy outcomes 
in terms of treatment efficacy and safety [7]. How-
ever, it needs to be emphasized that they have  
a limited generalizability because they are performed  
under very different conditions from a routine clini-
cal practice [7]. Rigorous insight into those differ-
ences in patient characteristics may be important 
in interpreting results of RCT. Therefore, there 
is a need for real-life data to compare populations 
enrolled to RCT with patients from everyday clini-
cal practice. It should however, be underlined that 
RCT and real-word studies are complementary. 
They provide data from different settings and both 
contribute to knowledge on AF patients.

Therapy with VKAs is found to be highly ef-
fective for stroke prevention in non-valvular AF 
patients, however a proper monitoring and dose 

adjustment is challenging for physicians and pa-
tients [8, 9]. What is more, the efficacy and safety 
of VKAs depends on inter- and intra-individual 
variations, which are associated with food and drug 
interactions [8, 9]. On the other hand, NOACs are 
available with no need for regular blood monitoring 
and have fewer interactions with other medications 
[10, 11]. However, one third of patients treated 
with NOACs appear to have disruptions in therapy, 
which are associated with 4–6-fold increased risk 
of stroke or TIA [12]. The ESC guidelines for non-
valvular AF treatment recommend NOACs as the 
first line drugs [1], especially for patients on VKAs 
with unsatisfactory individual time in therapeutic 
range (TTR). Data from smaller studies showed 
that NOACs are safe and effective in real-world 
non-valvular AF patients also in secondary stroke 
prevention [13–15].

Our understanding of rivaroxaban (direct 
oral factor Xa inhibitor) and dabigatran (direct 
thrombin inhibitor) efficacy and safety profiles 
mainly come from the two RCTs — ROCKET AF 
and RE-LY, respectively [4, 5]. In ROCKET AF 
rivaroxaban was non-inferior to warfarin in the 
prevention of stroke or systemic embolism, with 
no significant differences in incidence of overall 
bleeding events between groups, though it was as-
sociated with a lower rate of intracranial and fatal 
bleedings [5]. In the RE-LY trial, the 150-mg dose 
of dabigatran was associated with lower rates of 
stroke and systemic embolism, and a similar rate 
of major hemorrhage [4]. Whereas, the 110-mg 
dose of dabigatran was associated with similar 
rates of stroke and systemic embolism and lower 
rates of major hemorrhage [4].

Importantly, the CRAFT study revealed  
a lower incidence of previous stroke or TIA in 
the real-world, than was observed in the RCTs. 
The difference was especially remarkable in com-
parison with the ROCKET AF trial, where more 
than half of the population (54.9%) experienced 
previous stroke or TIA [5], while in the CRAFT 
study it was only 12.7%. The present results are 
not isolated, and they are in line with a recently 
performed prospective, observational Xarelto for 
Prevention of Stroke in Patients With Atrial Fibril-
lation (XANTUS) study, where 19% of patients 
with non-valvular AF experienced previous stroke 
or TIA [16]. The aim of this study was to assess 
rivaroxaban in stroke prevention in real-life clinical 
practice. The mean age of the cohort in the XAN-
TUS study was 71.5 ± 10 years, 41% were female 
and there was a higher proportion of paroxysmal 
AF [16], similar to the population of this study. 

596 www.cardiologyjournal.org

Cardiology Journal 2020, Vol. 27, No. 5



Patients in the CRAFT study had paroxysmal 
AF significantly more often, while patients in the 
RE-LY and ROCKET AF trials had more sustained 
forms [4, 5]. These results are in line with data from 
Atrial Fibrillation General Pilot registry conducted 
by ESC, which showed that Polish patients more of-
ten had paroxysmal AF (32.8%) than patients from 
other countries of the European Union (25.5%) 
[17]. It is known that more sustained forms of AF 
may be associated with increased symptoms and 
cardiovascular morbidity [18]. The prevailing fre-
quency of paroxysmal AF and thus a lower burden 
of comorbidities, was probably associated with  
a lower estimated thromboembolic risk in patients 
from the CRAFT and XANTUS studies. Moreover, 
Gorczyca-Michta and Wożakowska-Kapłon [19] 
revealed that paroxysmal arrhythmia is a factor 
associated with an increased probability of NOAC 
prescription.

In the CRAFT study patients had a lower 
risk of stroke (calculated by CHADS2 score) than 
patients included in the RE-LY and ROCKET AF 
trials, as showed in Figure 2. This was similarly 
observed in a retrospective REal-LIfe Evidence on 
stroke prevention in patients with atrial Fibrillation 
(RELIEF), a study evaluating the use of rivaroxa-
ban in a German community [20]. In this study risk 
of stroke in non-valvular AF patients was similar to 
rivaroxaban (mean CHADS2 1.7) and VKA (mean 
CHADS2 1.8) patients as in the present study [20]. 
These data showed that real-world patients have  
a lower risk of stroke than patients included in RCT,  
especially when compared to the ROCKET AF 
trial. Nevertheless, as previously observed in the 
CRAFT study, there were differences in clinical 
characteristics of AF patients treated with OAC be-
tween the district and academic hospitals. Patients 
treated in an academic hospital were younger, had 
lower CHADS2, CHA2DS2VASc scores, had less 
comorbidities and a lower risk of bleeding compli-
cations than patients treated in the district hospital 
[21]. It should be noted, that a majority of the 
CRAFT population was recruited in an academic 
hospital and nearly 75% of this group patients were 
relatively low risk and were admitted to hospital 
for AF ablation or cardioversion.

However, in the ROCKET AF rivaroxaban 
failed to demonstrate a reduction in ischemic stroke 
in comparison to warfarin. One of the hypotheses 
had concerns that patients on VKA included in 
the ROCKET AF study had a mean TTR of ap-
proximately 63% [5, 22]. While, data from meta-
analysis including patients from everyday practice 
suggested that real TTR is about 9% lower than in 

randomized selected patients [23]. Results herein 
suggest that in real-life clinical practice patients 
are healthier, with lower thromboembolic risk. 
Additionally, lower TTR may result in a worse 
effectiveness of VKA in real-life than was shown 
in the ROCKET AF. These may translate into ad-
ditional benefits from the use of NOACs in real-life 
clinical practice.

Patients enrolled in the CRAFT study were 
younger and the prevalence of concomitant diseases 
was lower than in patients from the ROCKET AF 
trial, as well as the fact that patients were on dabi-
gatran 150 mg in the RE-LY trial [4, 5]. Interestingly, 
in the CRAFT study only patients on dabigatran 
110 mg had a higher risk of stroke (calculated us-
ing CHADS2 score) and had a similar frequency of 
previous stroke or TIA, compared to patients from 
the RE-LY trial [4]. This real-life cohort was older 
and had more comorbidities than groups on other an-
ticoagulants. This probably reflects that physicians 
prescribe a lower dose of dabigatran for elderly and 
patients suffering from numerous concomitant dis-
eases [24]. Lopatowska et al. [25] did a study based 
on 1556 real-life Polish AF patients, which observed 
that the use of OAC increased with higher CHA2DS2-
VASc score of up to 3 points and surprisingly was 
less frequent in scores ≥ 4. However, Steinberg et 
al. [26] showed that elderly AF patients rarely have 
absolute contraindications to oral anticoagulation 
therapy albeit those who do are also at high risk 
for thromboembolic events. It may be a sign that 
in elderly, anticoagulation therapy is underutilized 
despite strong indications. Similarly, The Global 
Anticoagulant Registry in the FIELD-Atrial Fibrilla-
tion (GARFIELD-AF) registry demonstrated some 
inaccuracies. Patients with a low risk of stroke had 
prescribed anticoagulants more often than needed, 
while patients with a high risk of stroke were left 
without this treatment [27]. Moreover, authors of 
a prospective observational REgistro POliterapie 
SIMI (REPOSI) study, based on in-patients aged  
≥ 65 years, stressed that a proper adherence to the 
antithrombotic therapy guidelines, among elderly 
AF patients is associated with a lower risk for all 
cause and cardiovascular deaths [28].

In a real-life setting the educational level of 
patients also matters, more than in RCT. Knowl-
edge about AF and its consequences, as well as 
the importance of uninterrupted anticoagulation 
therapy, influences adherence to the therapy. It was 
shown in the OCULUS study that the educational 
level of patients was unsatisfactory and may trans-
late into further differences in stroke prevention 
effectiveness [29].
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Limitations of the study
The limitations mainly derive from the CRAFT 

study. First of all, the sample size was not repre-
sentative of the whole population because data 
came from just two centers. It should be underlined 
that rivaroxaban and dabigatran groups enrolled in 
the CRAFT study were more than ten times less 
populated than their RCTs counterparts, nonethe-
less the study included over 3500 patients.  

Importantly, based on inclusion criteria of RCT 
there was an imbalance of thromboembolic risk 
profile of patients between CRAFT and ROCKET 
AF studies. In the ROCKET AF trial, only patients 
with moderate-to-high risk of stroke had been 
enrolled and, according to the protocol, the propor-
tion of patients with a previous stroke or TIA, was 
brought up to 50% of the whole study population 
during the randomization process. 

Furthermore, there was no possibility to 
compare the risk of stroke using a more accurate 
and valid CHA2DS2-VASc classification, because 
this score was not used in the ROCKET AF or 
RE-LY trials.

Additionally, a retrospective study may contain 
inaccuracies such as completeness of data or cod-
ing that can result in biases. Moreover, there were  
a limited number of patients and neither apixaban 
or edoxaban were available on the market, and were 
thus excluded from the analysis.

Conclusions

The CRAFT study showed that real-world 
patients demonstrated a distinct clinical profile 
compared to populations from the RE-LY and 
ROCKET AF trials. In general, real-world pa-
tients had a lower risk of stroke and prevalence 
of comorbid diseases than patients included in the 
RE-LY and ROCKET AF trials. Only patients who 
received dabigatran 110 mg in the CRAFT study 
were at higher risk of thromboembolic events than 
the same group in the RE-LY trial. 
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