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Abstract
Background: The uptake rate of non–vitamin K oral anticoagulants (NOAC) for the 
treatment of non-valvular atrial fibrillation (AF) was far lower in the Netherlands (NL) 
compared to Belgium (BE). Also, patients on VKA in NL were treated with a higher 
target international normalized ratio (INR) range of 2.5 to 3.5.
Objectives: To explore the effect of these differences on thromboembolism (TE) and 
bleeding.
Methods: Data from the GARFIELD-AF registry was used. Patients with new-onset 
AF and ≥1 investigator-determined risk factor for stroke were included between 2010 
and 2016. Event rates from 2 years of follow-up were used.
Results: In NL and BE, 1186 and 1705 patients were included, respectively. Female 
sex (42.3% vs 42.2%), mean age (70.7 vs 71.3 years), CHA2DS2-VASc (3.1 vs 3.1), and 
HAS-BLED score (1.4 vs 1.5) were comparable between NL and BE. At diagnosis in 
NL vs BE, 72.1% vs 14.6% received vitamin K antagonists (VKA) and 17.8% vs 65.5% 
NOACs, varying greatly across cohorts. Mean INR was 2.9 (±1.0) and 2.4 (±1.0) in NL 
and BE, respectively. Event rates per 100 patient-years in NL and BE, respectively, 
of all-cause mortality (3.38 vs 3.90; hazard ratio [HR] 0.86, 95% confidence interval 
[CI] 0.65-1.15), ischemic stroke/TE (0.82 vs 0.72; HR 1.14, 95% CI 0.62-2.11), and 
major bleeding (2.06 vs 1.54; HR 1.33, 95% CI 0.89-1.99) did not differ significantly.
Conclusions: In GARFIELD-AF, despite similar characteristics, patients on anticoagu-
lants were treated differently in NL and BE. Although the rate of major bleeding was 
33% higher in NL, variations in bleeding, mortality, and TE rates were not statistically 
significant.

K E Y W O R D S

anticoagulants, hemorrhage, international normalized ratio, registries, stroke

1  | INTRODUC TION

In the neighboring countries the Netherlands (NL) and Belgium (BE), 
oral anticoagulation (OAC) treatment strategies in atrial fibrillation 
(AF) have been noticeably different. In these countries, non–vita-
min K oral anticoagulants (NOAC) were approved for AF in 2011 
and 2012, respectively. In 2012, more than 50% of patients with 
newly diagnosed AF were treated with NOACs in BE, compared to 
approximately 3% in NL.1,2 One of the reasons for the lower uptake 
rate in NL was an advisory report from the Health Council of the 
Netherlands warranting a careful introduction of NOACs, given the 
uncertainties of the safety and efficacy of these drugs in a real-
world setting, and a lack of systematic monitoring hereon.3 Also, 
more experience with anticoagulant management by physicians in 
BE in comparison to NL could have influenced NOAC uptake rates, 
as vitamin K antagonist (VKA) care in BE is organized by general 
physicians (GP), but in NL is organized by specialized anticoagu-
lation clinics. Moreover, before 2012, cardiologists in BE already 

had experience with NOACs due to the availability of dabigatran 
through compassionate use programs.4

A second difference in OAC treatment strategy between these 
countries was that before 2016, the majority of AF patients on VKA 
were treated with a target international normalized ratio (INR) range 

Essentials

•	 The impact of different anticoagulation strategies in 
atrial fibrillation (AF) in a real-world setting is unknown.

•	 Dutch and Belgian patients from the GARFIELD-AF reg-
istry were analyzed.

•	 Characteristics were similar, but the type and intensity 
of anticoagulation treatment differed.

•	 Variations in bleeding, mortality, and thromboembolism 
rates were not statistically significant.

mailto:jseelig@rijnstate.nl


3282  |     SEELIG et al.

of 2.5 to 3.5 in NL (therapeutic INR range: 2.0-3.5), compared to the 
internationally used range of 2.0 to 3.0 in BE. It was hypothesized 
that aiming for a higher target INR range would give a higher net clin-
ical benefit of VKA treatment. As of 2016, however, target INR range 
in NL lowered to correspond with international guidelines.

It is important to research how these differences in treatment 
strategy relate to thromboembolism and bleeding in AF. Because the 

populations in these countries are quite similar, a comparative anal-
ysis can provide us with some unique insights. In this article, we will 
explore differences in patient characteristics, treatment strategies, 
and outcomes in newly diagnosed AF patients between NL and BE. 
For these analyses, data from the worldwide GARFIELD-AF registry 
was used, comprising the largest Dutch and Belgian AF cohort to 
date.

Characteristic

The Netherlands Belgium
P-
valuea N = 1186 N = 1705

Female sex 502 (42.3) 720 (42.2) .96

Age 70.7 ± 10.0 71.3 ± 10.8 .14

BMI 28.5 ± 5.3 28.8 ± 5.7 .27

Care setting specialty

Cardiology 1094 (92.2) 1484 (87.0) <.0001

Other hospital departments 30 (2.5) 90 (5.3)

General practice 62 (5.2) 131 (7.7)

CHF 110 (9.3) 263 (15.4) <.0001

Hypertension 775 (65.5) 1160 (68.2) .14

Diabetes Mellitus 238 (20.1) 279 (16.4) .01

Stroke/TIA 134 (11.3) 169 (9.9) .22

PE or DVT 22 (1.9) 41 (2.4) .33

CAD 221 (18.6) 289 (17.0) .24

PVD 86 (7.3) 135 (8.0) .51

ACS 174 (14.7) 164 (9.6) <.0001

CKD, moderate or severe 118 (10.0) 224 (13.3) .01

Previous bleeding 25 (2.1) 46 (2.7) .31

Risk scores

CHA2DS2-VASc 3.1 ± 1.5 3.1 ± 1.6 .22

HAS-BLED 1.4 ± 0.9 1.5 ± 0.9 .25

Antithrombotic treatment

NOAC ± AP 209 (17.8) 1110 (65.5) <.0001

DTI ± AP 66/209 (31.6) 267/1110 (24.1)

FXa ± AP 143/209 (68.4) 843/1110 (75.9)

VKA ± AP 847 (72.1) 247 (14.6)

Acenocoumarol ± AP 744/847 (87.8) 54/247 (21.9)

Phenprocoumon ± AP 99/847 (11.7) 36/247 (14.6)

Warfarin ± AP 1/847 (0.1) 155/247 (62.8)

Other or unknown ± AP 3/847 (0.4) 2/247 (0.8)

AP monotherapy 56 (4.8) 179 (10.6)

None 63 (5.4) 158 (9.3)

Note: The aggregated data of all cohorts are displayed. Categorical data is presented in n (% of 
total) and continuous data in mean ± standard deviation, unless stated otherwise.
Abbreviations: ACS, acute coronary syndrome; AP, antiplatelet agents; BMI, body mass index (kg/
m2); CAD, coronary artery disease; CHF, congestive heart failure; CKD, chronic kidney disease; 
DTI, direct thrombin Inhibitor; DVT, deep venous thrombosis; FXa, direct factor Xa inhibitor; 
NOAC, non–vitamin K antagonist oral anticoagulant; PE, pulmonary embolism; PVD, peripheral 
vascular disease; TIA, transient ischaemic attack; VKA, vitamin K antagonist.
aP-values calculated using chi-square tests for categorical variables and t-tests for continuous 
variables. 

TA B L E  1   Baseline characteristics by 
country
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2  | METHODS

GARFIELD-AF is the largest, prospective, worldwide registry of pa-
tients with a new diagnosis of atrial fibrillation. Patients were enrolled 
in five independent, consecutive cohorts: (a) 2009 to 2011, (b) 2011 
to 2012, (c) 2013 to 2014, (d) 2014 to 2015, and (e) 2015 to 2016. In 
NL and BE, patients were included as of November 2010 and May 
2012, respectively. Patients aged ≥18 years were eligible for inclu-
sion if they were diagnosed with non-valvular AF within the previous 
6 weeks, and had ≥1 investigator-determined risk factor for stroke. 
Patients with transient AF due to a reversible cause were excluded. 
Follow-up data was collected every 4  months for 2  years. During 
follow-up, data on mortality, ischemic stroke, thromboembolism 
(TE), and major or clinically relevant non-major bleeding (CRNMB) 
were registered. Major bleeding and CRNMB were both defined ac-
cording to International Society on Thrombosis and Haemostasis 
(ISTH) criteria.5,6 Chronic kidney disease (CKD) was defined accord-
ing to the guidelines of the National Kidney Foundation (NKF).7 The 
study sponsor and coordinating centre is the Thrombosis Research 
Institute (TRI) based in London, United Kingdom. The study methods 
have been described elsewhere.8 The study was approved by the 
ethical committees of all participating centres and is registered at 
ClinicalTrials.gov (NCT01090362).

2.1 | Statistical analysis

Continuous variables are expressed as means with standard de-
viation, and categorical variables as frequencies with percent-
ages. Data from patients with missing values were removed from 
the respective analyses. For statistical comparison, a t-test was 
used for continuous variables and a chi-squared test for cate-
gorical variables. Time in therapeutic range (TTR) was calculated 
using the Roosendaal method.9 For BE, an INR range of 2.0 to 3.0 
was applied in the calculations. For NL, TTR was calculated using 
two definitions. The first was applying the range of 2.0 to 3.0 
and the second an INR range of 2.0 to 3.5 for INR values before 1 
January 2016, and 2.0 to 3.0 hereafter. Only the first occurrence 

of each adverse event within the first 2 years of follow-up was 
analyzed. Events are described as number of events per 100 
patient-years. A Cox proportional hazards model was used for 
comparison of time-to-event, described as unadjusted hazard ra-
tios (HR) with 95% confidence intervals (CI). A density plot was 
made for a comparison of INR and TTR measurements, with a 
histogram and an illustration of the density curve applying a ker-
nel smoothing function to the INR and TTR data. A two-tailed 
P-value of <.05 was considered significant. Data analysis was 
performed with SAS Enterprise Guide, version 7.1 (SAS Institute 
Inc., Cary, NC, USA).

3  | RESULTS

3.1 | Patient characteristics

In NL and BE, 1186 and 1705 patients were included in GARFIELD-AF, 
respectively. Mean follow-up was 1.9 years in both countries. Mean 
age (70.7 vs 71.3  years), female sex (42.3% vs 42.2%), CHA2DS2-
VASc (3.1 vs 3.1) and HAS-BLED score (1.4 vs 1.5) were compara-
ble between NL and BE, respectively.10,11 Congestive heart failure 
(15.4% vs 9.3%) and CKD (13.3% vs 10.0%) were more common in 
BE, compared to NL. Diabetes mellitus (20.1% vs 16.4%) and acute 
coronary syndrome (14.7% vs 9.6%) were more common in NL, com-
pared to BE (Table 1).

3.2 | Differences in antithrombotic treatment

Overall, at diagnosis in NL vs BE 72.1% vs 14.6% received VKA 
and 17.8% vs 65.5% NOAC, which varied significantly across time 
(Figure 1). At diagnosis in the most recent cohort in NL (N = 158) 
and BE (N = 406), 33.5% vs 7.7% were treated with VKA, 62.0% vs 
76.9% with NOAC, 2.5% vs 6.5% with antiplatelet monotherapy, and 

F I G U R E  1   Non–vitamin K antagonist oral anticoagulant and 
vitamin K antagonist treatment distribution by year of enrolment 
and country
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1.9% vs 9.0% with no antithrombotic therapy. Overall in NL and BE, 
antiplatelet therapy was used on top of OAC in 13.4% vs 14.8% of 
patients, respectively.

During the first 2 years of follow-up from all cohorts, mean INR 
was significantly higher in NL (2.9 ± 1.0 vs 2.4 ± 1.0) compared 
to BE. Of all INR values recorded in NL and BE, 35.0% vs 19.7% 
were above 3.0, 51.9% vs 48.2% between 2.0 to 3.0, and 13.1% 

vs 32.1% below 2.0 (Figure 2 and Table 2). Mean TTR in NL (range 
2.0-3.5 before 2016 and 2.0-3.0 as of 2016) and BE (range 2.0-
3.0) was 75.5 ± 14.9 and 48.7 ± 23.8, respectively (Table 2). The 
proportion of patients with a TTR ≥ 65% was 79.4% and 28.9% in 
NL and BE, respectively. Density plots of TTR for NL and BE are 
displayed in Figures 3 and 4.

3.3 | Outcomes

Overall, event rates per 100 patient-years in NL vs BE of all-cause 
mortality (3.38 vs 3.90; HR 0.86, 95% CI 0.65-1.15), ischemic 
stroke/TE (0.82 vs 0.72; HR 1.14, 95% CI 0.62-2.11), and major 
bleeding (2.06 vs 1.54; HR 1.33, 95% CI 0.89-1.99) were not sig-
nificantly different (Table 3). Moreover, there were no statistically 
significant differences between NL and BE in the rates of cardio-
vascular mortality (0.95 vs 1.05; HR 0.89, 95% CI 0.52-1.54), non-
cardiovascular mortality (1.53 vs 2.17; HR 0.71, 95% CI 0.47-1.06), 
or CRNMB (2.13 vs 1.80; HR 1.18, 95% CI 0.80-1.74). In NOACs 
vs VKAs, the rates of major bleeding (1.31; 95% CI 0.93-1.85 vs 
2.10; 95% CI 1.56-2.85) and CRNMB (1.68; 95% CI 1.24-2.27 vs 
2.38; 95% CI 1.79-3.17) were non-significantly lower with NOACs 
in comparison to VKAs, respectively (Tables S1 and S2 in support-
ing information).

4  | DISCUSSION

The GARFIELD-AF registry is the largest, prospective registry of pa-
tients with newly diagnosed AF in NL and BE to date, which included 
1186 and 1705 patients, respectively. This report provides a unique 
comparison between outcome rates in AF, because AF patient char-
acteristics between the Netherlands and Belgium are quite similar, 

TA B L E  2   INR and TTR distribution by country

The 
Netherlands Belgium

N = 705 N = 121

TTR INR method 1a  75.5 ± 14.9 48.7 ± 23.8

≥65 79.4% 28.9%

TTR INR method 2b  55.4 ± 16.9 48.7 ± 23.8

≥65 28.2% 28.9%

INR 2.9 ± 1.0 2.4 ± 1.0

<2.0 13.1% 32.1%

<2.5 34.3% 58.5%

2.0-3.0 51.9% 48.2%

2.5-3.5 48.0% 31.3%

2.0-3.5 69.2% 57.7%

>3.0 35.0% 19.7%

>3.5 17.7% 10.2%

Note: Only cases with at least one INR measurement were analyzed. 
All INR measurements were treated independently. Categorical data is 
presented in % and continuous data in mean ± standard deviation.
Abbreviations: BE, Belgium; INR, international normalized ratio; NL, the 
Netherlands; TTR, time in therapeutic range.
aMethod 1: For BE TTR was calculated using an INR range of 2.0-3.0 
and for NL TTR was calculated using INR range of 2.0-3.5 for INR 
values before 1 January 2016, and 2.0-3.0 thereafter. 
bMethod 2: For both countries TTR was calculated using INR range of 
2.0-3.0. 

F I G U R E  3   Kernel-smoothed density of time in therapeutic 
range (international normalized ratio range 2.0-3.0) by country
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while OAC management strategy in terms of target INR range and 
OAC preference differed greatly. Despite the above-mentioned 
differences in treatment strategy, rates of all-cause mortality (HR 
0.86; 95% CI 0.65-1.15), stroke/TE (HR 1.14; 95% CI 0.62-2.11), 
and CRNMB (HR 1.18; 95% CI 0.80-1.74) did not differ significantly 
between NL and BE. Although the rate of major bleeding was 33% 
higher in the Netherlands (HR 1.33; 95% CI 0.89-1.99), the differ-
ence was not statistically significant, albeit the number of events 
were low.

In this study, the rates of major bleeding and stroke/TE were 
comparable to previous nationwide AF studies, although mortality 
rates vary. The XANTUS registry, a prospective registry of rivarox-
aban in AF, enrolled 899 patients between 2012 and 2013 in NL.12 
Event rates per 100 patient-years of major bleeding and throm-
boembolism were 2.4 (95% CI 1.4-3.7) and 1.6 (95% CI 0.9-2.8), 
respectively. The rate of all-cause mortality was lower in XANTUS 
(1.0; 95% CI 0.4-2.0), which is likely due to a younger population 
with fewer comorbidities in XANTUS. A Dutch study which com-
pared dabigatran with acenocoumarol included 920 AF patients 
between 2010 and 2013.13 This study reported event rates of dab-
igatran vs acenocoumarol for major bleeding of 2.1%/year (95% CI 
1.0-3.8) vs 4.3%/year (95% CI 2.9-6.2), for stroke/TE 0.8%/year 
(95% CI 0.2-2.1) vs 1.0%/year (95% CI 0.4-2.1) and for all-cause 
mortality 2.0%/year vs 1.6%/year. A prospective registry in older 
patients from GP offices in NL reported on 2068 AF-patients on 
OAC (97% VKA, 3% dabigatran) between 2013 and 2014.14 Event 
rates per 100 patient-years of mortality was higher (6.7), while 
stroke (1.7), major bleeding (1.7), and CRNMB (2.7) seemed similar, 
although no CIs were reported. Stroke and bleeding rates from 
The Belgian Improvement Study on OAC Therapy were higher (4.9 
and 5.9, respectively). However, patients for any OAC indication 
were enrolled and the study dates back to 2005.15

Patients in NL and BE had overall relatively similar characteris-
tics, with a similar predicted stroke and bleeding risk (Table  1). In 
NL, patients on VKA in GARFIELD-AF were treated using target INR 
range 2.5 to 3.5 until January 2016 and 2.0 to 3.0 hereafter, the 

latter being equivalent to practice in Belgium and worldwide. This 
difference in practice is reflected by a significantly higher mean INR 
(2.9  ±  1.0 vs 2.4  ±  1.0) in NL in this study. It was Dutch practice 
for years to target a higher INR range, which was hypothesized to 
provide a net clinical benefit because the rate of ischemic stroke 
increases sharply when INR drops below 2.0, while (intracranial) 
bleeding risk seems to remain quite similar with INR 3.0 to 3.5 vs 2.0 
to 3.0.16-18 However, randomized study data hereon has always been 
lacking. Indeed, in this study the proportion of INR measurements 
below 2.0 is far lower (13.1% vs 32.1%) in NL vs BE, with the coun-
tereffect of more INR measurements above 3.0 (35.0% vs 19.7%) and 
3.5 (17.7% vs 10.2%; Table 2). Despite this difference in VKA inten-
sity, no significant difference in rates of ischemic stroke/TE, bleed-
ing, and mortality were observed between BE and NL. These results 
should be interpreted with caution, as differences in the proportion 
of NOAC vs VKA users, but also differences in VKAs used between 
countries, could influence results. Given the low proportion of VKA 
use in Belgium, there were too few Belgian VKA patients with an ad-
verse event to be able to adjust for confounders for this comparison.

As reflected in Figure 1, the proportion of patients on NOAC 
therapy was much higher in BE, but the difference diminished sig-
nificantly as the years progressed. In the most recent cohort in NL 
and BE, 33.5% vs 7.7% were treated with VKA and 62.0% vs 76.9% 
with NOAC, respectively. When the NOACs were introduced in 
NL, discussion arose around the safety of these agents for usage 
in daily practice.3,19 One of the concerns was a lack of monitor-
ing for therapy adherence or side effects with NOACs, especially 
given the high mean TTR as an indicator for therapy adherence 
and low bleeding rates already being achieved by the specialized 
Dutch anticoagulation clinics.20 This, combined with a lack of re-
al-world data, resulted in a careful introduction of NOACs in NL, 
as seen in this study. Moreover, until 2016 NOACs could only be 
prescribed by cardiologists and the drugs were only reimbursed 
with a physician's statement form. As of 2016, Dutch GPs were 
allowed to prescribe NOACs, and as of 2018, all NOACs were re-
imbursed without the need of a physician's statement form. In BE, 

Outcome

The Netherlands Belgium Hazard ratio

N = 1186 N = 1705 (95% CI)

All-cause mortality 3.38 (2.70-4.24) 3.90 (3.28-4.65) 0.86 (0.65-1.15)

Cardiovascular 0.95 (0.62-1.45) 1.05 (0.75-1.47) 0.89 (0.52-1.54)

Non-cardiovascular 1.53 (1.10-2.15) 2.17 (1.71-2.74) 0.71 (0.47-1.06)

Undetermined 0.90 (0.58-1.40) 0.68 (0.45-1.03) 1.33 (0.72-2.43)

Ischemic stroke/TE 0.82 (0.51-1.30) 0.72 (0.48-1.08) 1.14 (0.62-2.11)

Major bleeding 2.06 (1.54-2.76) 1.54 (1.16-2.04) 1.33 (0.89-1.99)

Intracranial bleeding 0.41 (0.21-0.78) 0.25 (0.12-0.50) —

CRNMB 2.13 (1.59-2.84) 1.80 (1.39-2.33) 1.18 (0.80-1.74)

Note: Data are displayed as event rates per 100 person-years and unadjusted hazard ratios with 
95% confidence intervals. No hazard ratio for intracranial bleeding was calculated due to low 
number of events.
Abbreviations: CRNMB, clinically relevant non-major bleeding; TE, thromboembolism.

TA B L E  3   Unadjusted event rates per 
100 person-years by country
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patients on VKA are treated and monitored mainly by GPs and 
NOACs were adopted very early. BE entered the GARFIELD-AF 
registry from cohort 2, which coincided with reimbursement of 
the first available NOAC, dabigatran. Furthermore, NOACs were 
made available to cardiologists (who included most GARFIELD-AF 
patients) the year before by means of so-called “compassionate 
use and medical need” programs.4 These programs allow the use 
of drugs with an approved European indication before the drug is 
commercially available. So, Belgian physicians were already famil-
iar with the use of these drugs.

However, since then there is robust evidence showing the safety 
of these agents in the real world, although issues such as medication 
adherence and off-label dosing persist.21 Also, NOACs have proven 
to be a cost-effective alternative to VKAs.22 Because NOACs re-
duce ischemic stroke rate by 20% and intracranial bleeding rate by 
50% in comparison to warfarin, one could hypothesize that a faster 
NOAC uptake could have prevented more adverse events.23 When 
comparing patients on NOAC vs VKA in the combined NL–BE co-
hort, the rate of major bleeding per 100 patient-years (1.3; 95% CI 
0.9-1.9 vs 2.1; 95% CI 1.6-2.9) and CRNMB (1.7; 95% CI 1.2-2.3 vs 
2.4; 95% CI 1.8-3.2) were lower with NOACs, although non-signif-
icant, respectively (Tables S1 and S2). This could be an explanation 
for the non-significantly 33% higher major bleeding rate in NE, al-
though event rates were too low for a reliable adjustment for pos-
sible confounders.

4.1 | Strengths and limitations

A strength of this study is that all patients were newly diagnosed 
with AF, so differences in patient experience with OAC use were 
minimal. Moreover, we compared the largest NL and BE AF cohorts 
to date. However, the comparison was underpowered to detect 
small differences in absolute adverse event rates. Also, confound-
ing could have played an important role concerning event rates, 
although no event rates were significantly different when compar-
ing NL to BE.

5  | CONCLUSION

In GARFIELD-AF, despite similar characteristics, patients were 
treated differently in NL and BE with predominantly VKA vs 
NOAC and a higher target INR range in NL, respectively. Although 
the rate of major bleeding was 33% higher in NL, variations in 
bleeding, mortality, and stroke/TE rates were not statistically 
significant.
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