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ABSTRACT
Background  The extent to which differences in results 
from Apixaban for Reduction in Stroke and Other 
Thromboembolic Events in Atrial Fibrillation (ARISTOTLE) 
and Rivaroxaban Once Daily Oral Direct Factor Xa Inhibition 
Compared with Vitamin K Antagonism for Prevention of 
Stroke and Embolism Trial (ROCKET) atrial fibrillation 
(AF)—the landmark trials for the approval of apixaban 
and rivaroxaban, respectively, for non-valvular AF—were 
influenced by differences in their protocols is debated. The 
potential influence of selection criteria on trial results was 
assessed by emulating these trials in data from the Global 
Anticoagulant Registry in the Field (GARFIELD)-AF registry.
Methods  Vitamin K antagonist (VKA) and non-vitamin 
K oral antagonist (NOAC) users from GARFIELD-AF were 
selected according to eligibility for the original ARISTOTLE 
or ROCKET AF trials. A propensity score overlap weighted 
Cox model was used to emulate trial randomisation 
between treatment groups. Adjusted HRs for stroke or 
systemic embolism (SE) within 2 years of enrolment were 
calculated for each NOAC versus VKA.
Results  Among patients on apixaban, rivaroxaban and 
VKA, 2570, 3560 and 8005 were eligible for ARISTOTLE, 
respectively, and 1612, 2005 and 4368, respectively, 
for ROCKET AF. When selecting for ARISTOTLE criteria, 
apixaban users had significantly lower stroke/SE risk 
versus VKA (HR 0.57; 95% CI 0.34 to 0.94) while no 
reduction was observed with rivaroxaban (HR 0.98; 95% CI 
0.68 to 1.40). When selecting for ROCKET AF criteria, 
safety and efficacy versus VKA were similar across the 
NOACs.
Conclusion  Apixaban and rivaroxaban showed similar 
results versus VKA in high-risk patients selected according 
to ROCKET AF criteria, whereas differences emerged when 
selecting for the more inclusive ARISTOTLE criteria. Our 
results highlight the importance of trial selection criteria in 
interpreting trial results and underline the problems faced 
in comparing treatments across rather than within clinical 
trials.

INTRODUCTION
Oral anticoagulation (OAC) treatment 
effectively decreases the burden of stroke 
and mortality in at-risk atrial fibrillation 

(AF) patients. Non-vitamin K oral anticoag-
ulants (NOACs) are non-inferior to vitamin 
K antagonists (VKA) in reducing stroke risk 
while being associated with a lower risk of 
bleeding.1 If indicated from the CHA2DS2-

VASc score, current guidelines recommend 
NOACs rather than VKAs for stroke proph-
ylaxis in non-valvular AF, without making 
general recommendations regarding specific 
NOACs.1–3 The most recent NICE guid-
ance notes an absence of direct clinical 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ It has been suggested that differences in trial de-
sign contributed to outcomes of the landmark 
trials for the approval of apixaban (Apixaban for 
Reduction in Stroke and Other Thromboembolic 
Events in Atrial Fibrillation, ARISTOTLE) and rivar-
oxaban (Rivaroxaban Once Daily Oral Direct Factor 
Xa Inhibition Compared with Vitamin K Antagonism 
for Prevention of Stroke and Embolism Trial in Atrial 
Fibrillation (ROCKET AF)) for non-valvular atrial 
fibrillation. This has hampered comparison of the 
safety and efficacy of the two non-vitamin K oral 
anticoagulants based on the trial data.

WHAT THIS STUDY ADDS
	⇒ By emulating the randomised clinical trials in a real-
world patient population, this study shows that all 
three oral anticoagulants achieved similar results in 
high-risk patients selected according to ROCKET AF 
criteria. In patients selected according to the more 
inclusive ARISTOTLE criteria, apixaban but not ri-
varoxaban showed clinical benefit compared with 
vitamin K antagonist for reducing the risk of stroke/
systemic embolism.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ The results highlight the importance of trial selec-
tion criteria for interpreting trial results and under-
line the importance of high-quality observational 
data for assessment of relative drug performance in 
real-world populations.
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head-to-head comparisons that would allow such a distinc-
tion.3

Researchers are, therefore, dependent on an indirect 
approach, comparing safety and efficacy outcomes of 
published randomised trials of various NOACs versus 
VKA. This approach, however, is hampered by consider-
ably different study protocols.4 This applies specifically 
to the two landmark trials for approval of the factor Xa 
inhibitors apixaban and rivaroxaban—ARISTOTLE 
(Apixaban for Reduction in Stroke and Other Throm-
boembolic Events in AF) and ROCKET AF (Rivaroxaban 
Once Daily Oral Direct Factor Xa Inhibition Compared 
with Vitamin K Antagonism for Prevention of Stroke and 
Embolism Trial in AF).5 6 In these trials, non-identical 
patient selection criteria resulted in much higher cardio-
vascular disease burden among patients in ROCKET AF 
compared with ARISTOTLE. Moreover, these trials used 
different definitions for their primary safety endpoint, 
further impeding a comparison of the relative efficacy 
and safety of each NOAC versus VKA.

In the current work, we investigate the influence of the 
trials’ inclusion and exclusion criteria on results for safety 
and efficacy of apixaban and rivaroxaban versus VKA 
using uniform endpoints in an international AF patient 
registry.

METHODS
Global Anticoagulant Registry in the Field-AF registry
The Global Anticoagulant Registry in the Field 
(GARFIELD-AF) registry is a prospective, multinational 
observational study that includes patients with newly 

diagnosed non-valvular AF from 1215 representative sites 
across 35 countries.7 Adults diagnosed with AF in the past 
6 weeks, and at least one risk factor for stroke according 
to their local practitioner, were eligible for inclusion. 
Excluded were patients with a transient reversible cause 
for AF. Patients were enrolled prospectively and consecu-
tively in five separate, sequential cohorts in order to mini-
mise recruitment bias.

Choice of prophylactic treatment was at the discretion 
of the local practitioner. All participants were followed 
up for 2 years after enrolment. Inclusion and follow-up in 
GARFIELD-AF have been completed, and the database 
has been closed.

Patient selection
The current analysis involved patients from GARFIELD-AF 
cohorts 3–5 (n=34 903, recruited from April 2013 to August 
2016) who were treated at baseline with either apixaban, 
rivaroxaban or VKA. GARFIELD-AF cohort 1 (enrolment 
period: 2010–2011) and cohort 2 (2011–2013) were not 
included because NOACs had not been introduced in 
many participating countries at that time. Baseline treat-
ment was defined as a participant’s first registered stroke 
prophylaxis by OAC, regardless of dosage or concomitant 
antiplatelet (AP) use. Patients were excluded if treatment 
or follow-up information was missing.

Baseline data collection
Oversight of operations and data management of the 
GARFIELD-AF registry were conducted by the Throm-
bosis Research Institute (TRI; London, UK), with 
support from Quintiles (Durham, North Carolina, USA), 

Figure 1  Study flow chart. ARISTOTLE, Apixaban for Reduction in Stroke and Other Thromboembolic Events in Atrial 
Fibrillation; GARFIELD-AF, Global Anticoagulant Registry in the FIELD; IC, inclusion criterion; ROCKET AF, Rivaroxaban Once 
Daily Oral Direct Factor Xa Inhibition Compared with Vitamin K Antagonism for Prevention of Stroke and Embolism Trial in Atrial 
Fibrillation; VKA, vitamin K antagonists.
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Table 1  Baseline characteristics for ARISTOTLE trial eligible patients by OAC treatment at baseline

Treatment at baseline

Baseline characteristics Apixaban (n=2570) Rivaroxaban (N=3560) VKA (N=8005)

Female sex, n (%) 1240 (48.2) 1599 (44.9) 3747 (46.8)

Age, median (Q1; Q3), years 76.0 (69.0; 81.0) 73.0 (65.0; 79.0) 71.0 (64.0; 77.0)

Ethnicity, n (%)

 � Caucasian 1513 (60.8) 2507 (71.5) 5296 (67.3)

 � Hispanic/Latino 70 (2.8) 199 (5.7) 666 (8.5)

 � Asian 859 (34.5) 722 (20.6) 1730 (22.0)

 � Afro-Caribbean/mixed/other 46 (1.8) 79 (2.3) 174 (2.2)

Body mass index, median (Q1; Q3), kg/m² 26.2 (23.4; 29.8) 27.5 (24.4; 31.3) 27.8 (24.6; 32.0)

Systolic blood pressure, median (Q1; Q3), mm Hg 130.0 (120.0; 142.0) 132.0 (120.0; 144.0) 130.0 (120.0; 144.0)

Diastolic blood pressure, median (Q1; Q3), mm Hg 79.0 (70.0; 85.0) 80.0 (70.0; 86.0) 80.0 (70.0; 88.0)

Pulse, median (Q1; Q3), bpm 84.0 (70.0; 107.0) 84.0 (70.0; 105.0) 84.0 (72.0; 100.0)

Type of atrial fibrillation, n (%)

 � Permanent 340 (13.2) 472 (13.3) 1398 (17.5)

 � Persistent 392 (15.3) 587 (16.5) 1358 (17.0)

 � Paroxysmal 895 (34.8) 1104 (31.0) 1736 (21.7)

 � New onset (unclassified) 943 (36.7) 1397 (39.2) 3513 (43.9)

Care setting specialty at diagnosis, n (%)

 � Internal medicine/neurology/geriatrics 486 (18.9) 679 (19.1) 1558 (19.5)

 � Cardiology 1826 (71.1) 2439 (68.5) 5122 (64.0)

 � Primary care/general practice 258 (10.0) 442 (12.4) 1325 (16.6)

Care setting location at diagnosis, n (%)

 � Hospital 1190 (46.3) 1653 (46.4) 4643 (58.0)

 � Office/anticoagulation clinic/thrombosis centre 1142 (44.4) 1582 (44.4) 2514 (31.4)

 � Emergency room 238 (9.3) 325 (9.1) 848 (10.6)

Medical history, n (%)

 � Heart failure 567 (22.1) 820 (23.0) 2046 (25.6)

 � Acute coronary syndromes 227 (8.9) 336 (9.5) 798 (10.0)

 � Vascular disease* 491 (19.3) 802 (22.8) 1947 (24.6)

 � Carotid occlusive disease 90 (3.6) 97 (2.8) 176 (2.2)

 � VTE 53 (2.1) 108 (3.1) 260 (3.3)

 � Prior stroke/TIA/SE 366 (14.4) 375 (10.6) 1032 (13.0)

 � Hypertension 2082 (81.2) 3020 (84.9) 6761 (84.7)

 � Hypercholesterolaemia 1114 (44.3) 1655 (48.2) 3506 (46.0)

 � Diabetes 621 (24.2) 917 (25.8) 2219 (27.7)

 � Moderate to severe CKD 219 (8.8) 288 (8.4) 469 (6.3)

Current smoker, n (%) 181 (7.9) 309 (9.6) 694 (9.4)

AP treatment, n (%) 372 (14.7) 539 (15.4) 1665 (20.8)

CHADS2 score, median (Q1; Q3) 2.0 (1.0; 3.0) 2.0 (1.0; 2.0) 2.0 (1.0; 3.0)

CHADS2 score 0–1, n (%) 707 (29.4) 1124 (33.7) 2345 (31.5)

CHADS2 score 2, n (%) 1005 (41.8) 1398 (41.9) 3198 (43.0)

CHADS2 score≥3, n (%) 690 (28.7) 815 (24.4) 1896 (25.5)

CHA2DS2-VASc score, median (Q1; Q3) 4.0 (3.0; 4.0) 3.0 (2.0; 4.0) 3.0 (3.0; 4.0)

HAS-BLED score†, median (Q1; Q3) 1.0 (1.0; 2.0) 1.0 (1.0; 2.0) 1.0 (1.0; 2.0)

GARFIELD-AF mortality score§‡, median (Q1; Q3) 4.6 (2.9; 7.7) 4.1 (2.4; 6.9) 5.0 (3.0; 7.7)

Continued
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The University of Birmingham Department of Primary 
Care Clinical Sciences (Birmingham, UK), Thrombosis 
Research Group-Brigham and Women’s Hospital (Boston, 
Massachusetts, USA) and AIXIAL (Paris, France). Base-
line data were captured at enrolment using an electronic 
case report form (eCRF) designed by Dendrite Clin-
ical Systems (Henley-on-Thames, UK). TRI oversaw the 
completeness and accuracy of the data, as well as data 
queries to study sites. A 20% portion of all eCRFs were 
monitored against source documentation. An electronic 
audit trail existed for all data modifications, and critical 
variables were subjected to further audits.7 8 Data for 
components of the CHADS2, CHA2DS2-VASc, HAS-BLED 
(Hypertension, Abnormal Renal/Liver Function, Stroke, 
Bleeding History or Predisposition, Labile INR, Elderly, 
Drugs/Alcohol Concomitantly) and GARFIELD-AF risk 
stratification schemes were collected and calculated 
retrospectively.9–12 Fluctuations in international normal-
ised ratio were excluded from HAS-BLED score calcula-
tions. Follow-up data were collected at 4-month intervals 
up to 24 months. Data for this report were extracted from 
the study database on 30 June 2019.

Chronic kidney disease was classified according to 
National Kidney Foundation guidelines: moderate-
to-severe (stages 3–5), mild (stages 1 and 2) or none. 
Ethnicity was classified by the investigator in agreement 
with the patient. Vascular disease was defined as periph-
eral artery disease and/or coronary artery disease. The 
CHADS2 scores were calculated using element defini-
tions as applied in the respective original ARISTOTLE 
and ROCKET AF trials. The GARFIELD-AF risk scores 
for 2-year risk of mortality, non-haemorrhagic stroke/
SE and major bleeding in newly diagnosed non-valvular 
AF patients were derived using their originally reported 
coefficients.13

Outcomes
The primary efficacy outcome was the composite of stroke 
(haemorrhagic, ischaemic or unknown type) and systemic 

embolism (SE). The secondary efficacy outcome was all-
cause mortality. The primary safety outcome was major 
bleeding characterised by one or more of the following 
symptoms as defined by the Scientific and Standardisation 
Committee of the International Society on Thrombosis 
and Haemostasis: clinically overt bleeding associated with 
a fall in haemoglobin of ≥2 g/dL, associated with transfu-
sion of packed red blood cells or whole blood, bleeding 
with fatal outcome or bleeding in a critical site—namely 
intracranial (spontaneous intracerebral, intraventricular, 
subarachnoidal, subdural, epidural), intraspinal, peri-
cardial, intra-articular, intramuscular with compartment 
syndrome, or retroperitoneal.14 Clinical events were 
defined prior to patient enrolment.7

Landmark trial eligibility
Review of the protocols for ARISTOTLE and ROCKET 
AF identified 8 distinct inclusion and 49 exclusion criteria 
across both trials (online supplemental table S1).5 6 All 
of the inclusion criteria in both trials, and many of their 
exclusion criteria, could be matched with GARFIELD-AF 
eCRFs or were operationalised where possible as 
described in the table footnotes. GARFIELD-AF patients 
were considered eligible for ARISTOTLE or ROCKET AF 
if one or more trial inclusion criteria and no exclusion 
criteria were present at baseline.

Statistical analysis
Frequencies and percentages are reported to summarise 
categorical variables, and medians and IQR for contin-
uous variables.

Unadjusted event rates for outcomes of interest were 
calculated using Poisson regression and presented per 
100 person-years with corresponding 95% CIs. Propensity 
scores of apixaban versus VKA and of rivaroxaban versus 
VKA were generated using logistic regression. Included 
confounders are shown in online supplemental table 
S2. These scores were applied as overlap weights to Cox 
proportional hazards models to obtain the adjusted HRs 

Treatment at baseline

Baseline characteristics Apixaban (n=2570) Rivaroxaban (N=3560) VKA (N=8005)

GARFIELD-AF stroke score §¶, median (Q1; Q3) 1.4 (1.0; 1.9) 1.2 (0.9; 1.7) 1.5 (1.1; 2.0)

GARFIELD-AF bleeding score§**, median (Q1; Q3) 1.7 (1.2; 2.2) 1.5 (1.1; 2.0) 2.1 (1.5; 2.7)

*Defined as peripheral artery disease and/or coronary artery disease.
†The risk factor ‘labile INRs’ is not included in the HAS-BLED score as it is not collected at baseline. As a result, the maximum HAS-BLED 
score at baseline is 8 points (not 9).
‡Represents the expected probability of dying within 2 years follow-up.
§The GARFIELD-AF risk scores use different coefficients for NOAC and VKA treatment, leading to higher estimated risk in VKA users versus 
NOAC users with the same baseline characteristics. The scores are not impacted by the type of NOAC.
¶Represents the expected probability of developing a non-haemorrhagic stroke/SE within 2 years follow-up.
**Represents the expected probability of developing a major bleeding within 2 years follow-up.
AP, antiplatelet; ARISTOTLE, Apixaban for Reduction in Stroke and Other Thromboembolic Events; CKD, chronic kidney disease; 
GARFIELD, Global Anticoagulant Registry in the Field; HAS-BLED, Hypertension, Abnormal Renal/Liver Function, Stroke, Bleeding History 
or Predisposition, Labile INR, Elderly, Drugs/Alcohol Concomitantly; NOAC, non-vitamin K oral antagonist; OAC, oral anticoagulation; SE, 
systemic embolism; TIA, transient ischaemic attack; VKA, vitamin K antagonist; VTE, venous thromboembolism.

Table 1  Continued

 on July 10, 2024 at S
G

U
L. P

rotected by copyright.
http://openheart.bm

j.com
/

O
pen H

eart: first published as 10.1136/openhrt-2024-002708 on 1 July 2024. D
ow

nloaded from
 

https://dx.doi.org/10.1136/openhrt-2024-002708
https://dx.doi.org/10.1136/openhrt-2024-002708
https://dx.doi.org/10.1136/openhrt-2024-002708
http://openheart.bmj.com/


5Himmelreich JCL, et al. Open Heart 2024;11:e002708. doi:10.1136/openhrt-2024-002708

Arrhythmias and sudden death

Table 2  Baseline characteristics for ROCKET AF trial eligible patients by OAC treatment at baseline

Treatment at baseline

Baseline characteristics Apixaban (n=1612) Rivaroxaban (N=2005) VKA (N=4368)

Female sex, n (%) 793 (49.2) 949 (47.3) 2072 (47.4)

Age, median (Q1; Q3), years 78.0 (73.0; 82.0) 76.0 (70.0; 81.0) 75.0 (66.0; 79.0)

Ethnicity, n (%)

 � Caucasian 899 (57.2) 1389 (70.5) 2930 (68.3)

 � Hispanic/Latino 50 (3.2) 137 (7.0) 405 (9.4)

 � Asian 605 (38.5) 413 (21.0) 862 (20.1)

 � Afro-Caribbean/mixed/other 19 (1.2) 31 (1.6) 94 (2.2)

Body mass index, median (Q1; Q3), kg/m² 25.7 (23.1; 29.3) 27.5 (24.2; 31.2) 27.6 (24.5; 31.7)

Systolic blood pressure, median (Q1; Q3), mm Hg 130.0 (120.0; 141.0) 132.0 (120.0; 142.0) 130.0 (120.0; 142.0)

Diastolic blood pressure, median (Q1; Q3), mm Hg 78.0 (70.0; 83.0) 80.0 (70.0; 85.0) 80.0 (70.0; 85.0)

Pulse, median (Q1; Q3), bpm 82.0 (70.0; 100.0) 82.0 (70.0; 100.0) 83.0 (71.0; 100.0)

Type of atrial fibrillation, n (%)

 � Permanent 254 (15.8) 327 (16.3) 878 (20.1)

 � Persistent 250 (15.5) 294 (14.7) 669 (15.3)

 � Paroxysmal 580 (36.0) 602 (30.0) 891 (20.4)

 � New onset (unclassified) 528 (32.8) 782 (39.0) 1930 (44.2)

Care setting specialty at diagnosis, n (%)

 � Internal medicine/neurology/geriatrics 351 (21.8) 438 (21.8) 895 (20.5)

 � Cardiology 1123 (69.7) 1331 (66.4) 2694 (61.7)

 � Primary care/general practice 138 (8.6) 236 (11.8) 779 (17.8)

Care setting location at diagnosis, n (%)

 � Hospital 705 (43.7) 918 (45.8) 2518 (57.6)

 � Office/anticoagulation clinic/thrombosis centre 781 (48.4) 926 (46.2) 1419 (32.5)

 � Emergency room 126 (7.8) 161 (8.0) 431 (9.9)

Medical history, n (%)

 � Heart failure 423 (26.2) 594 (29.6) 1353 (31.0)

 � Acute coronary syndromes 156 (9.7) 211 (10.6) 486 (11.2)

 � Vascular disease* 339 (21.3) 512 (25.8) 1153 (26.7)

 � Carotid occlusive disease 65 (4.1) 60 (3.1) 110 (2.6)

 � VTE 30 (1.9) 54 (2.7) 117 (2.7)

 � Prior stroke/TIA/SE 329 (20.6) 324 (16.3) 758 (17.5)

 � Hypertension 1338 (83.2) 1715 (85.6) 3698 (84.9)

 � Hypercholesterolaemia 712 (44.9) 955 (49.4) 1993 (47.8)

 � Diabetes 495 (30.7) 712 (35.5) 1629 (37.3)

 � Moderate to severe CKD 161 (10.4) 201 (10.4) 293 (7.2)

Current smoker, n (%) 88 (6.1) 154 (8.5) 360 (9.0)

AP treatment, n (%) 251 (15.8) 328 (16.7) 994 (22.8)

CHADS2 score, median (Q1; Q3) 2.0 (2.0; 3.0) 2.0 (2.0; 3.0) 2.0 (2.0; 3.0)

CHADS2 score 0–1, n (%) 0 (0.0) 0 (0.0) 0 (0.0)

CHADS2 score 2, n (%) 915 (57.4) 1208 (60.7) 2726 (63.0)

CHADS2 score≥3, n (%) 679 (42.6) 783 (39.3) 1600 (37.0)

CHA2DS2-VASc score, median (Q1; Q3) 4.0 (3.0; 5.0) 4.0 (3.0; 5.0) 4.0 (3.0; 5.0)

HAS-BLED score†, median (Q1; Q3) 1.0 (1.0; 2.0) 1.0 (1.0; 2.0) 1.0 (1.0; 2.0)

GARFIELD-AF mortality score‡§, median (Q1; Q3) 5.6 (3.7; 8.8) 5.6 (3.6; 8.5) 6.0 (4.0; 8.8)
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with 95% CIs for each NOAC versus VKA comparison, 
selecting for ARISTOTLE and ROCKET AF criteria.15 16 
Time-to-event analyses included patients from time of 
enrolment until the outcome of interest, loss to follow-up 
or 2 years of follow-up, whichever came first.

Treatment was defined as the first treatment received 
at the time of enrolment, approximating ‘intention-to-
treat’. Only cases with complete data for each covariate 
were presented in descriptive tables. The percentages 
of missing data per variable are shown in online supple-
mental table S3. Multiple imputation was applied for 
the comparative effectiveness analyses. Values missing 
from the patients’ baseline covariates were imputed with 
multivariate imputation by chained equations. SEs were 
obtained by combining estimates across five imputed 
databases. Data analysis was carried out using SAS Enter-
prise Guide vV.8.2 (SAS InstituteA).

RESULTS
All inclusion criteria and a number of key exclusion criteria 
of both trials were matched. Among the trial exclusion 
criteria that could not be verified from GARFIELD-AF 
data, a considerable number were either already excluded 
from GARFIELD-AF (eg, reversible cause for AF) or clin-
ically unlikely to have been incorporated in a database of 
real-world newly diagnosed AF patients treated with OAC 
(eg, planned or recent major surgery, or active or recent 
major bleeding—see online supplemental table S1 and 
footnotes). Among GARFIELD-AF patients who met the 
trial inclusion and exclusion criteria for ARISTOTLE, 
2570 were taking apixaban, 3560 rivaroxaban and 8005 
VKAs. For ROCKET AF, the equivalent patient numbers 
were 1612, 2005 and 4368, respectively (figure 1).

Table 1 shows the baseline characteristics of OAC users 
eligible for ARISTOTLE. Apixaban users were older than 
those on rivaroxaban or VKA (median age 76, 73 and 71 
years, respectively). Apixaban users also had the highest 

median CHA2DS2-VASc score (4.0 vs 3.0 for rivaroxaban 
and VKA), and the largest proportion of patients with 
a CHADS2 score ≥3 (28.7%, 24.4% and 25.5%, respec-
tively). HAS-BLED scores were similarly distributed 
among all groups. The 2-year risks for mortality, stroke 
and bleeding as per the GARFIELD-AF scores were 
highest in VKA users, followed by participants on apix-
aban and rivaroxaban.

The median age among ROCKET AF-eligible apix-
aban, rivaroxaban and VKA users followed the same 
trend (78 vs 76 and 75 years, respectively) as seen above 
for patients selected according to ARISTOTLE criteria 
(table  2). Median CHADS2, CHA2DS2-VASc and HAS-
BLED scores were similar between all OAC groups. 
However, the proportion of patients with a CHADS2 score 
≥3 was lower among those on VKA than in those on apix-
aban or rivaroxaban (37.0% vs 42.6% and 39.3%, respec-
tively). As in the ARISTOTLE-eligible patients above, 
median GARFIELD-AF risk scores for mortality, stroke 
and bleeding were numerically higher for VKA than for 
apixaban or rivaroxaban users.

Comparative effectiveness analyses
VKA users had the highest crude event rates per 100 
person-years for all outcomes in ARISTOTLE as well as 
ROCKET AF-based analyses. In addition, event rates were 
generally lower in patients on apixaban compared with 
rivaroxaban, regardless of trial criteria (table 3). However, 
after propensity score weighting, there were no substantial 
differences regarding the effectiveness of NOAC versus 
VKA, or their relative effectiveness in patients selected 
according to ARISTOTLE versus ROCKET AF criteria 
(figure 2). However, the use of apixaban was associated 
with a significantly reduced risk of stroke/SE compared 
with VKA in ARISTOTLE-eligible participants (HR 0.57; 
95% CI 0.34 to 0.94) while no reduction was observed 
with rivaroxaban (HR 0.98; 95% CI 0.68 to 1.40). When 

Treatment at baseline

Baseline characteristics Apixaban (n=1612) Rivaroxaban (N=2005) VKA (N=4368)

GARFIELD-AF stroke score§¶, median (Q1; Q3) 1.5 (1.2; 2.1) 1.5 (1.2; 1.9) 1.7 (1.3; 2.1)

GARFIELD-AF bleeding score§**, median (Q1; Q3) 1.9 (1.4; 2.4) 1.8 (1.4; 2.3) 2.3 (1.7; 2.9)

*Defined as peripheral artery disease and/or coronary artery disease.
†The risk factor ‘labile INRs’ is not included in the HAS-BLED score as it is not collected at baseline. As a result, the maximum HAS-BLED 
score at baseline is 8 points (not 9).
‡Represents the expected probability of dying within 2 years follow-up.
§The GARFIELD-AF risk scores use different coefficients for NOAC and VKA treatment, leading to higher estimated risk in VKA users versus 
NOAC users with the same baseline characteristics. The scores are not impacted by the type of NOAC.
¶Represents the expected probability of developing a non-haemorrhagic stroke/SE within 2 years follow-up.
**Represents the expected probability of developing a major bleeding within 2 years follow-up.
AP, antiplatelet; CKD, chronic kidney disease; GARFIELD, Global Anticoagulant Registry in the Field; HAS-BLED, Hypertension, Abnormal 
Renal/Liver Function, Stroke, Bleeding History or Predisposition, Labile INR, Elderly, Drugs/Alcohol Concomitantly; INR, international 
normalised ratio; NOAC, non-vitamin K oral antagonist; ROCKET, Rivaroxaban Once Daily Oral Direct Factor Xa Inhibition Compared with 
Vitamin K Antagonism for Prevention of Stroke and Embolism Trial; SE, systemic embolism; TIA, transient ischaemic attack; VKA, vitamin K 
antagonist; VTE, venous thromboembolism.
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selecting for ROCKET AF criteria, no significant associa-
tions were observed, with safety and efficacy versus VKA 
being similar between the two NOACs. All confounders 
in the propensity score were balanced between NOAC 
and VKA after weighting (online supplemental figures 
S1–S4), indicating that the emulated ‘treatment arms’ 
were comparable for all considered confounders after 
the weighting scheme was applied.

DISCUSSION
We used a novel approach to assess the potential influ-
ence of trial inclusion criteria on reported safety and 
efficacy by emulating two landmark NOAC versus VKA 
trials in real-world AF patients. Patient baseline charac-
teristics and 2-year follow-up matched conditions of the 
ARISTOTLE and ROCKET AF landmark studies.5 6 The 
main finding is that the relative effectiveness of all three 
OACs was similar when applying the ROCKET AF criteria, 
and thus selecting patients at a higher risk of stroke. By 
contrast, when the more inclusive ARISTOTLE criteria 
were applied, apixaban, and to a lesser extent rivarox-
aban, demonstrated significant clinical benefits in terms 
of stroke/SE risk compared with VKA. These findings are 
not intended to guide the prescription of specific OACs 
in stroke prophylaxis, rather they highlight the impor-
tance of selection criteria when designing and inter-
preting clinical trials.

The adjusted HRs in observational data showed consid-
erable overlap with the results of the original trials in all 
selected outcomes. Differences in the risk of selected 
outcomes between ROCKET AF and our emulation of 
the trial could be due to the fact that the trial design 
limited the number of recruited low-risk patients. We 
did not apply the same restrictions to the GARFIELD-AF 
dataset because doing so would have further reduced the 
number of eligible rivaroxaban users, and thereby the 
statistical power in our analysis.

Interestingly, applying the ARISTOTLE selection 
criteria to the GARFIELD-AF registry did not replicate 
the original trial’s finding that apixaban reduces major 
bleeding compared with VKA.5 This discrepancy might 
be due to differences in the proportion of patients with 
moderate-to-severe renal impairment. In our cohort, 
8.8% of apixaban-treated and 6.3% of VKA-treated 
patients had moderate-to-severe renal impairment, 
compared with approximately 16.5% in both arms of 
ARISTOTLE. Subgroup analysis of ARISTOTLE showed 
apixaban’s protection against major bleeding varied 
according to renal impairment level, benefiting those 
with moderate-to-severe impairment but not those with 
no impairment. Therefore, the lower proportion of 
patients with significant renal impairment in our study 
could partially explain the lack of association between 
apixaban and major bleeding.

Randomised clinical trials remain the gold standard of 
medical research. However, results of NOAC versus VKA 
trials are difficult to compare due to markedly different Ta
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baseline characteristics of the participants, as outlined 
by numerous reports.4 17–20 When direct comparisons 
through randomised trials are unavailable, high-quality 
observational data are required for assessing relative drug 
performance.21 22 The GARFIELD-AF registry contains 
extensive data for baseline characteristics and outcomes 
over a 2-year follow-up period, similar to the original 
ARISTOTLE and ROCKET AF trials. This enabled a valid 
emulation of both trials’ inclusion and exclusion criteria.

Several studies suggest that NOACs might have different 
risk/benefit profiles in AF patients, especially when not at 
a high risk of stroke. The largest and most comprehensive 
observational study comparing NOACs in patients with 
AF found that apixaban was associated with the lowest 
risk for gastrointestinal bleeding among all NOACs, but 
similar rates of ischaemic stroke or SE and intracranial 
haemorrhage. Estimated risks among users of apixaban 
versus rivaroxaban for gastrointestinal bleeding (HR 
0.72, 95% CI 0.66 to 0.79) and ischaemic stroke/SE (HR 
0.89, 95% CI 0.78 to 1.02) were in line with earlier large 
observational studies and meta-analysis.23 Ray et al, with a 
larger number of patients on apixaban and rivaroxaban, 
provided more precise estimates for intracranial haem-
orrhage (HR 0.68, 95% CI 0.59 to 0.77) and all-cause 
mortality (HR 0.94, 95% CI 0.92 to 0.98).21 A method for 

indirectly comparing NOACs is network meta-analysis of 
randomised controlled trials. A systematic review of 22 
such studies concluded that no significant difference 
existed between apixaban and rivaroxaban regarding the 
risk for stroke/SE, but that apixaban had a lower risk for 
major bleeding.24

As mentioned above, these results need to be inter-
preted cautiously due to differences between the designs 
of the original trials.4 Interestingly, one meta-analysis 
observed that among very high-risk patients in ARIS-
TOTLE and ROCKET AF (CHADS2 score ≥3) the risks 
of stroke or death were similar, irrespective of the NOAC 
used. However, unlike in our ROCKET AF selected 
patients, significantly fewer major haemorrhage events 
occurred in the high-risk apixaban compared with rivar-
oxaban users.25

The GARFIELD-AF registry’s active enrolment coin-
cided with the emergence of NOACs for use in non-
valvular AF. Previous work in the registry confirmed 
safety and efficacy of NOACs versus VKA overall, and in 
subgroup populations of newly diagnosed AF patients.26 27

Strengths and limitations
The main strengths of this analysis arise from the 
GARFIELD-AF registry as the largest worldwide 

Figure 2  Propensity-score weighted HRs comparing apixaban or rivaroxaban versus VKA as reference. Shown are HRs for 
selected outcomes through 2 years of follow-up in the study populations selected using ARISTOTLE and ROCKET AF criteria. 
HR obtained using an overlap-weighted Cox model that included the following variables in the weighting scheme: country and 
cohort enrolment, sex, age, ethnicity, type of AF, care setting specialty and location, congestive heart failure, acute coronary 
syndromes, vascular disease, carotid occlusive disease, prior stroke/transient ischaemic attack/SE, prior bleeding, VTE, 
hypertension, hypercholesterolaemia, diabetes, moderate to severe chronic kidney disease, hyperthyroidism, hypothyroidism, 
current smoking, heavy alcohol consumption, body mass index, heart rate, systolic and diastolic blood pressure at diagnosis, 
and baseline antiplatelet use. AF, atrial fibrillation; ARISTOTLE, Apixaban for Reduction in Stroke and Other Thromboembolic 
Events; NOAC, non-vitamin K antagonist; ROCKET, Rivaroxaban Once Daily Oral Direct Factor Xa Inhibition Compared with 
Vitamin K Antagonism for Prevention of Stroke and Embolism Trial; SE, systemic embolism; VKA, vitamin K antagonist; VTE, 
venous thromboembolism.
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prospective observational cohort of newly diagnosed 
AF patients. A detailed and highly complete follow-up 
allowed for the assessment of 2-year outcomes and emula-
tion of two randomised trials in the same dataset. Studies 
with smaller sample sizes or shorter follow-up can be 
insufficiently powered to detect differences in the rates 
of rare events between treatment groups.

The extensive baseline investigation enabled assess-
ment of all inclusion, as well as the main exclusion 
criteria of the ARISTOTLE and ROCKET AF trials. It also 
allowed for a detailed presentation of baseline charac-
teristics, which showed the effect of different eligibility 
criteria on comorbidity and risk profiles of eligible partic-
ipants. Further strengths are the use of propensity score 
overlap weights to ensure comparisons of NOAC versus 
VKA in patients with similar baseline properties, and use 
of similar outcome definitions to compare results, unlike 
the different definitions used in the original trials.4–6

This work had several limitations. Treatment was 
defined as first OAC received, analogous to an intention-
to-treat analysis, not accounting for non-recommended 
dosing, treatment switches or cessation. Not all exclu-
sion criteria defined in the original ARISTOTLE and 
ROCKET AF protocols could be operationalised in 
the GARFIELD-AF dataset. However, the main reasons 
for non-operationalised trial exclusion were clinically 
established contraindications to any OAC, for example, 
planned major surgery or recent stroke or major 
bleeding. Therefore, it was unlikely that such patients 
were enrolled in GARFIELD-AF and thus wrongfully 
included in the current analysis.

The geographical catchment of the trials differed 
from that of GARFIELD-AF which covered over 30 coun-
tries. We previously observed geographical variation in 
the outcomes of OAC treatment in AF patients that was 
not explained by baseline risk factors and likely due to 
regional differences in clinical practice, including the 
management of comorbidities.28 Patients of black African 
ancestry were likely underrepresented in all of the studies.

Due to the more stringent selection criteria for 
ROCKET AF, this trial’s emulation contained fewer 
patients, resulting in wider CIs and less certainty in 
the observed trends. Unlike ROCKET AF, we did not 
restrict the proportion of patients with CHADS2 score 
≤2 to a maximum of 10% of the sample. Consequently, 
the overall cardiovascular risk in the population of the 
emulated trial was lower than in the original trial.

Fourth, we did not include GARFIELD-AF participants 
on dabigatran or edoxaban at baseline. The registry 
contained few edoxaban users because this NOAC had 
not yet been widely introduced during GARFIELD-AF 
enrolment. As for dabigatran, its landmark trial reported 
separate results for the doses 150 and 110 mg.29 However, 
the GARFIELD-AF registry contained too few dabigatran 
users to allow for stratification into separate dabigatran 
dosage arms in our analyses.

Finally, although we adjusted for an extensive list 
of confounding factors, in an observational study, the 

possibility of unmeasured confounding cannot be ruled 
out. Therefore, definite conclusions regarding superi-
ority of any NOAC will require direct comparison in care-
fully designed randomised trials.

CONCLUSION
Apixaban and rivaroxaban had similar results versus 
VKA when emulating trials in higher-risk patients using 
ROCKET AF criteria. When the more inclusive ARIS-
TOTLE criteria were applied, apixaban demonstrated 
clinical benefits compared with VKA in terms of reducing 
the risk of stroke/SE. These observations provide insights 
into the role of trial inclusion criteria in trial result inter-
pretation and underline the importance of high-quality 
observational data for assessment of relative drug perfor-
mance in populations who are treated according to local 
practices and not in the confines of a randomised trial. 
Such randomised trials will be needed to inform policy 
decisions for clinicians who wish to initiate an NOAC in 
their recently diagnosed AF patients.
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Supplementary Figure S1. Balance of variables associated with apixaban treatment in 

reference to VKA treatment at baseline before and after propensity score weighting, in 

apixaban and VKA users eligible for ARISTOTLE 

 
 
AF, atrial fibrillation; AP, antiplatelet; BMI, body mass index; CKD, chronic kidney disease; 

SE, systemic embolism; TIA, transient ischaemic attack; VTE, venous thromboembolism 
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Supplementary Figure S2. Balance of variables associated with rivaroxaban treatment in 

reference to VKA treatment at baseline before and after propensity score weighting, in 

apixaban and VKA users eligible for ARISTOTLE 

 

AF, atrial fibrillation; AP, antiplatelet; BMI, body mass index; CKD, chronic kidney disease; 

SE, systemic embolism; TIA, transient ischaemic attack; VTE, venous thromboembolism 
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Supplementary Figure S3. Balance of variables associated with apixaban treatment in 

reference to VKA treatment at baseline before and after propensity score weighting, in 

apixaban and VKA users eligible for ROCKET AF 

 

AF, atrial fibrillation; AP, antiplatelet; BMI, body mass index; CKD, chronic kidney disease; 

SE, systemic embolism; TIA, transient ischaemic attack; VTE, venous thromboembolism 
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Supplementary Figure S4. Balance of variables associated with rivaroxaban treatment in 

reference to VKA treatment at baseline before and after propensity score weighting, in 

apixaban and VKA users eligible for ROCKET AF 

 

AF, atrial fibrillation; AP, antiplatelet; BMI, body mass index; CKD, chronic kidney disease; 

SE, systemic embolism; TIA, transient ischaemic attack; VTE, venous thromboembolism 
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Supplementary Table S1. Inclusion and exclusion criteria in ARISTOTLE and ROCKET 

AF, and their presence and operationalisation in GARFIELD-AF 

Trial criteria 
ARISTOTLE 

ROCKET 

AF 

In
cl

u
si

o
n

 c
ri

te
ri

a
 

Age IC IC 

Stroke, TIA or systemic embolism history IC IC 

Heart failure history IC 1 IC 

Hypertension history IC IC 2 

Hypertension treatment IC 3 IC 4 

Diabetes mellitus history IC IC 

Diabetes mellitus treatment  IC 5 

LVEF IC IC 

E
x
cl

u
si

o
n

 c
ri

te
ri

a
 

Reversible cause for AF EC 6 EC 6 

Pregnancy or breastfeeding EC EC 

Uncontrolled hypertension EC 7 EC 8 

Severe renal insufficiency history EC 9 EC 10 

High bleeding risk EC 11 EC 11 

Recent ischemic stroke EC 12 EC 12 

Recent TIA  EC 12 

Severe prior stroke  EC 13 

Bleeding history EC 14 EC 

Recent gastrointestinal bleeding  EC 

Active internal bleeding  EC 

Planned major surgery EC EC 

Recent major surgery EC EC 

Alcohol abuse EC EC 

Drug abuse EC EC 

Simultaneous treatment with both aspirin and a 

thienopyridine (e.g., clopidogrel, ticlopidine) 
EC 

 

EC 15 

High-dose aspirin treatment EC 16 EC 16 

Recent intravenous antiplatelet use  EC 

Chronic NSAID use  EC 17 
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 Use of cytochrome P450 3A4 inhibitor  EC 

Use of cytochrome P450 3A4 inducer  EC 

Anaemia EC 18 EC 19 

Thrombocytopenia EC 20 EC21 

Inability to comply with INR monitoring EC 22 EC 

Heart valve disease history EC 23 EC24 

Atrial myxoma or left ventricular thrombus  EC 25 

Contraindication to VKA  EC 26 

Planned cardioversion therapy  EC 27 

Active liver disease  EC 28 

Liver function tests EC EC 

Active hepatitis A, B or C  EC 

Adequate contraceptive use EC EC 

Anticoagulation use for chronic condition EC  

Any indication for anticoagulation other than AF  EC 29 

Active infective endocarditis EC EC 

Planned AF ablation procedure EC  

Recent use of investigational drug or device EC EC 

Prior randomization into NOAC trial EC EC 

Short life expectancy EC EC 

Psychosocial reasons that make study participation 

impractical 

EC 
EC 

Prisoner EC  

Compulsorily detained for treatment of illness EC  

Haemorrhagic disorder or bleeding diathesis  EC 

Recent fibrinolytic agents use  EC 17 

Patients considered unreliable  EC 

Known intracranial neoplasm, arteriovenous 

malformation, or aneurysm 

 
EC 

Known HIV history at baseline  EC 

Known allergy to VKA or investigational drug  EC 

Employees of the investigator or study centre  EC 

Shown are the inclusion and inclusion criteria across the two landmark NOAC trials. 
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Highlights: green, in trial protocol and present in the registry as defined by the trial protocol; 

yellow, in trial protocol and can be operationalised with sufficient validity from the registry 

although not recorded in the registry precisely as defined by the trial protocol (see comments 

below for operational definition applied in the registry); red, in trial protocol but absent and 

cannot be operationalised with sufficient validity in the registry; grey, not part of a trial’s 

inclusion and exclusion criteria. 

AF, atrial fibrillation; ALT, alanine transaminase; ARISTOTLE, Apixaban for Reduction in 

Stroke and Other Thromboembolic Events in Atrial Fibrillation; AST, aspartate transaminase; 

EC, in the study as exclusion criterion; GARFIELD-AF, Global Anticoagulant Registry in the 

FIELD; IC, in the study as inclusion criterion; LVEF, left ventricular ejection fraction; 

ROCKET AF, Rivaroxaban Once Daily Oral Direct Factor Xa Inhibition Compared with 

Vitamin K Antagonism for Prevention of Stroke and Embolism Trial in Atrial Fibrillation; 

TIA, transient ischaemic attack. 

 
 

1 Defined in ARISTOTLE as symptomatic congestive heart failure within three months, 

operationalised in GARFIELD-AF as history of congestive heart failure; 

2 Defined in ROCKET AF as use of antihypertensive medications within six months before 

the screening visit or persistent systolic blood pressure above 140 mmHg or diastolic blood 

pressure above 90 mmHg, operationalised in GARFIELD-AF as hypertension history or use 

of ≥2 antihypertensive drugs at baseline; 

3 Defined in GARFIELD-AF as the use of ≥2 antihypertensive drugs at baseline; 
 

4 Defined in ROCKET AF as use of antihypertensive medications within six months before 

the screening visit, operationalised in GARFIELD-AF as use of ≥2 antihypertensive drugs at 

baseline; 
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5 Defined in ROCKET AF as use of antidiabetic medications within six months before 

screening visit, operationalised in GARFIELD-AF as use of antidiabetic drugs at baseline; 

6 Patients with reversible cause for AF were excluded from GARFIELD-AF; 
 

7 Defined in ARISTOTLE as persistent, uncontrolled hypertension (systolic blood pressure 

(SBP) >180 mm Hg, or diastolic blood pressure (DBP) >100 mmHg), operationalised in 

GARFIELD-AF as baseline SBP>180 or DBP>100 mmHg; 

8 Defined in ROCKET AF as SBP ≥180 mmHg or DBP≥100 mmHg; 
 

9 Defined in ARISTOTLE as serum creatinine >2.5 mg/dL or a calculated creatinine clearance 
 
<25 mL/min, operationalised in GARFIELD-AF as chronic kidney disease (CKD) class IV or 

V; 

10 Defined in ROCKET AF as calculated creatinine clearance <30 mL/min as per Cockcroft 

and Gault formulas at the screening visit, operationalised in GARFIELD-AF as chronic 

kidney disease (CKD) class IV or V; 

11 Operationalised in GARFIELD-AF as history of bleeding, dementia, compliance concern of 

dementia or baseline GARFIELD-AF bleeding score >4% at two years; 

12 Medical history element recorded in GARFIELD-AF, without date of diagnosis; 
 

13 Defined in ROCKET AF as modified Rankin score of 4 to 5; 
 

14 In ARISTOTLE as part of the high bleeding risk criterion, defined as increased bleeding 

risk that is believed to be a contraindication to oral anticoagulation (e.g. previous intracranial 

haemorrhage); 

15 Defined in ROCKET AF as aspirin in combination with thienopyridines within five days 

before randomization, operationalised in GARFIELD-AF as concomitant aspirin and 

thienopyridine use at baseline; 

16 Use of this medication was scored in GARFIELD-AF, without dosage information 
 

17 Medication use recorded in the registry, without date of (last) usage; 
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18 Defined in ARISTOTLE as haemoglobin <10 g/dL, baseline laboratory test results or 

anaemia history were not included in the GARFIELD-AF CRF; 

19 Defined in ROCKET AF as haemoglobin <10 g/dL, baseline laboratory test results or 

anaemia history were not included in the GARFIELD-AF CRF; 

20 Defined in ARISTOTLE as platelet count ≤100,000/mm3, baseline laboratory test results or 

thrombocytopenia history were not included in the GARFIELD-AF CRF; 

21 Defined in ROCKET AF as platelet count <90,000/μL, baseline laboratory test results or 

thrombocytopenia history were not included in the GARFIELD-AF CRF; 

22 Operationalised in GARFIELD-AF as compliance concern of limited access to INR 

monitoring; 

23 Defined in ARISTOTLE as mitral valve stenosis, which is not specifically recorded in 

GARFIELD-AF; 

24 Defined in ROCKET AF as haemodynamically significant mitral valve stenosis or 

prosthetic heart valve (annuloplasty with or without prosthetic ring, commissurotomy and/or 

valvuloplasty are permitted), neither of which were specifically recorded in GARFIELD-AF; 

25 Operationalised in GARFIELD-AF as presence of intracardiac thrombus; 
 

26 Defined in GARFIELD-AF as dementia history, dementia as compliance concern, or 

bleeding risk, fall risk or previous bleeding event as reason not to start oral anticoagulation; 

27 Operationalised in GARFIELD-AF as cardioversion at baseline or ≤48 days of registry 

enrolment; 

28 Operationalised in GARFIELD-AF as cirrhosis history; 
 

29 Defined in GARFIELD-AF as any prior use of vitamin K anticoagulants 
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Supplementary Table S2. Variables included in the propensity score weighting scheme. All variables were recorded at baseline 
 

General Demographics Vital signs Medical history Medication 

Country of enrolment Sex BMI  Antiplatelet use 

Cohort of enrolment Age Heart rate Congestive heart failure  

Care setting speciality Ethnicity Systolic blood pressure Acute coronary 

syndromes 

 

Care setting location  Diastolic blood pressure Vascular disease  

Current smoking   Carotid occlusive disease  

Heavy alcohol 

consumption 

  Prior stroke/TIA/SE  

Type of AF   Prior bleeding  

   VTE  

   Hypertension  

   Hypercholesterolemia  

   Diabetes  

   Moderate to severe CKD  

   Hyperthyroidism  

   Hypothyroidism  

All variables were assessed at baseline. 
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AF, atrial fibrillation; BMI, body mass index; CKD, chronic kidney disease; SE, systemic embolism; TIA, transient ischaemic attack; VTE, 

venous thromboembolism. 
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Supplementary Table S3. Missingness proportion (%) for selected variables by study 

population and baseline treatment 

 

 
Variable 

ROCKET AF trial eligible 

patients 

ARISTOTLE trial eligible 

patients 

 Rivaroxaban VKA  Apixaban VKA 

(N = 2005) (N = 4368)  (N = 2570) (N = 8005) 

Country 0.0 0.0 0.0 0.0 

Cohort 0.0 0.0 0.0 0.0 

Sex 0.0 0.0 0.0 0.0 

Race/ethnicity 1.7 1.8 3.2 1.7 

Type of AF 0.0 0.0 0.0 0.0 

Care setting location 0.0 0.0 0.0 0.0 

Care setting specialty 0.0 0.0 0.0 0.0 

Heart failure 0.0 0.0 0.0 0.0 

Vascular disease 1.1 1.0 1.1 1.0 

ACS 0.6 0.7 0.7 0.6 

Carotid occlusive 

disease 
2.2 2.4 1.6 2.1 

Prior stroke/TIA/SE 0.7 1.0 1.1 0.9 

Prior bleeding 0.3 0.5 0.5 0.4 

VTE 0.7 0.8 0.7 0.7 

Hypertension 0.1 0.3 0.2 0.2 

Hypercholesterolaemia 3.6 4.5 2.1 4.9 

Diabetes 0.0 0.0 0.0 0.0 

Cirrhosis 2.0 2.2 1.6 2.2 

CKD 3.9 6.7 3.3 6.9 

Dementia 0.8 0.5 0.8 0.6 

Hyperthyroidism 2.7 3.0 2.3 3.1 

Hypothyroidism 2.7 3.1 2.1 3.2 

Alcohol consumption 16.1 15.1 18.9 15.0 

Smoking status 9.6 8.2 11.0 7.9 

Antiplatelet therapy 1.9 0.0 1.7 0.0 

Age 0.0 0.0 0.0 0.0 
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SBP 5.1 7.3 5.5 6.4 

DBP 5.1 7.3 5.5 6.4 

Pulse 7.3 8.4 6.0 7.3 

BMI 19.7 24.0 20.6 23.0 

AF, atrial fibrillation; ACS, acute coronary syndromes; BMI, body mass index; CKD, chronic 

kidney disease; DBP, diastolic blood pressure; SE, systemic embolism; SBP, systolic blood 

pressure; TIA, transient ischemic attack; VTE, venous thromboembolism. 

AF, atrial fibrillation; ACS, acute coronary syndromes; BMI, body mass index; CKD, chronic 

kidney disease; DBP, diastolic blood pressure; SE, systemic embolism; SBP, systolic blood 

pressure; TIA, transient ischemic attack; VTE, venous thromboembolism. 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Open Heart

 doi: 10.1136/openhrt-2024-002708:e002708. 11 2024;Open Heart, et al. Himmelreich JCL



14  

APPENDIX: Complete list of GARFIELD-AF Principle Investigators 
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Chattranukulchai, Rudeewan Khattaroek, Yongkasem Vorasettakarnkij, Boonsert Chatlaong, 
Yingsak Santanakorn, Khompiya Kanokphatcharakun, Piya Mongkolwongroj, Janwamol 
Phangyota, Atthakorn Wutthimanop, Thanawan Chaiyapong, Sasivimon Jai-Aue, Kanchana 
Sanit, Wattana Wongtheptien, Ongkarn Komson, Thanakorn Laksomya, Ampai Tangsirira, 
Suthasinee Poomiphol, Prathana Anekpunyakul. 

 
Turkey 

Armagan Altun, Elif Yildrim, Hatice Aysu Ocal, Didar Aslan, Aycan Arslan, Ozge Ayar, Ali 
Aydinlar, Hulya Saribocek, Gizem Yavasla, Ozlem Aktas, Nilay Gungor, Ramazan Topsakal, 
Ibrahim Ozdogru, Leyla Kasa, Emine Yilmaz, Muruvvet Buyukpapuc, Mustafa Fehmi 
Bireciklioglu, Meryem Boyraz, Zeki Ongen, Fuat Polat, Elif Yilirim, Duygu Genc, Baris 
Ikitimur, Esra Kozig, Sinem Caliskan, Irem Ermec, Busra Gez, Fatih Koyuncuoglu, Gamze 
Avinc, Sadik Acikel, Ekrem Yeter, Ahmet Akyel, Mehmet Ali Felekoglu, Asel Canbolat, Deniz 
Alpay, Duygu Ozukaya, Yonca Kanal, Ayla Behnejad Kazancik, Faruk Yilmaz, Tilbe Kundak, 
Durmus Yildiray Sahin, Murat Cayli, Hasan Koca, Funda Balci, Hazal Sag, Taner Seker, Alaa 
Quisi, Berfu Dincyurek, Ilay Cevik, Yasemin Tuccar, Esra Sunduz Yigittekin, Ozcan Yilmaz, 
Dilek Zorlu, Elvan Ozcelik, Cansu Kiris, Mehmet Birhan Yilmaz, Funda Aras, Osman Beton, 
Hasan Pekdemir, Merve Zengin, Refah Karatas, Murdem Keten, Mesut Demir, Vildan 
Yuksekdag, Aziz Celik, Hatice Rahim, Didem Uzun Alkan, Gulsum Daglik, Murat Sucu, Erdi 
Bilecen, Selin Budeyri, Sinan Bilecen, Levent Sahiner, Hikmet Yorgun, Duygu Ozukaya, Murat 
Ersanli, Deniz Koca, Ali Oto, Sercan Okutucu, Begum Yetis Sayin, Deniz Koca, Asel Conbolat, 
Deniz Alpay, Duygu Ozukaya, Mine Caglar, Sebnem Sebnem, Murat Ersanli, Sakine Sakiz, Esra 
Kozig, Sinem Caliskan, Irem Ermec, Busra Gez, Faith Koyuncuoglu, Gamze Avinc, Ertugrul 
Okuyan, Ekrem Bilal Karaayvaz, Rifat Yildirim, Sinan Varol, Fatih Kizkapan, Sakine Sakiz, 
Esra Kozig, Sinem Caliskan, Irem Emrec, Busra Gez, Faith Koyuncuoglu, Gamze Avinc, Dursun 
Aras, Didem Civit, Tuba Gulce Dodurga, Asel Canbolat, Deniz Alpay, Duygu Ozukaya, Yonca 
Kanal. 

 
Argentina 

Florencia Rolandi, Natalia Vensentini, Vanesa Hansen, Adrian Cesar Ingaramo, Gustavo 
Alberto Ingaramo, Andres Javier Kleiban, Mariana Zillo, Maria Eugenia Yunis, Martin Racca, 
Carola Ricotti, Luciana Bergesio, Osvaldo Jose Angel Costamagna, Gustavo Alberto 
Sambadaro, Vanina Fernandez Caputi, Fernando Sokn, Jorge Tronge, Andrea Alvarez 
D'Amelio, Clara Buzzetti, Pablo Omar Schygiel, Hector Luciardi, Sofia Graciela Berman, Pablo 
Dragotto, Felicitas Fernandez Voena, Andres Javier Kleiban, Maria de los Milagros Mercedes 
Had, Karina Shatski, Nestor Centurion, Elena Emilia Piccirilli, Rodolfo Andres Ahuad 
Guerrero, Andrea Alvarez D'Amelio, Vanina Campisi, Mariano Fanuele, Agustina Ahuad 
Calvelo, Leonel Adalberto Di Paola, Flavio Javier Zurbrigk, Anabela Martinelli, Ricardo Dario 
Dran, Carlos Hector Gimenez, Javier Egido, Alicia Sossich, Fernando Colombo Berra, Cintia 
Schenkel, Melina Salinger, Luciana Montoya, Matias Jose Fosco, Enrique Pablo Gurfinkel, 
Branco Mautner, Simona Malengo, Emilio Daniel Alaguibe, Lucia Campo, Victor Alfredo 
Sinisi, Luis Rodolfo Cartasegna, Andrea Santoro, Maria Fernanda Alzogaray, Viviana Novas, 
Jesica Florencia Tinto, Oscar Gomez Vilamajo, Romina Cabrini, Javier Matkovich, Valentina 
Garate, Maria Eugenia Said Palladino, Jose Luis Ramos, Fabian Diez, Pablo Dragotto, Laura 
Susana Sanziani, Cintia Martinelli, Amaru Lopez, Sonia Sassone, Laura Maffei, Miguel Angel 
Vallejo, Marcelo Yantorno, Lucas Tonelli, Roxana Del Valle Martinez, Maria Goicoechea, 
Micaela Vallejo, Jesica Pontoriero, Rocio Munguia, Maria Levantini, Flavia Luciana Cilenti, 
Graciela Beatriz Perez Prados, Marina Ingratta, Gerardo Zapata, Anibal Agustin Damonte, 
Luciana Arias, Alejandro Meirino, Diego Conde, Jorge Atilio Belardi, Ignacio Nicolas De 
Urquiza, Alexandra Navarro, Juan Pablo Costabel,Guillermo Giacomi, 
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Maria Paula Giacomi, Ana Laura Tufare, Ramon Carrizo, María Florencia Edén, Alberto 
Alfredo Fernandez, Roberto Nicolás Potito, Silvina Borchowiec, Tatiana Bruno, Adrian 
Demetrio Hrabar, Jorgelina Casala, Claudia Funosas, Ana Lucia Cappi, Mario Alberto Berli, 
Paula Berli, Florencia Berli Milagros, Leandro Thomas, Mauricio Priotti, Germán Maehara, 
Fabian Ferroni, Celso Arabetti, Mariana Foa Torres, Maria Jose Izaguirre. 

 
Brazil 

Dário Celestino Sobral Filho, Libania Ferreira, Tricia Souto Cysneiro, Eveline Lustosa, 
Jefferson Jaber, Luis Soares, Isabel Santos, Luciana Vidal Armaganijan, Dikran Armaganijan, 
Simone Barroso, Kleber Serafim, Maria Isabel Del Monaco, Costantino Roberto Frack 
Costantini, José Rocha Faria Neto, Carolina Stoll, Danilo Gonçalves Barroso, Costantino 
Costantini Ortiz, Daniele Komar, André Steffens, Camila Fonseca, Felipe da Silva Paulitsch, 
Weimar Kunz Sebba Barroso de Souzaem, Lohana Borges Queiroz, João David de Souza Neto, 
Dafne Lopes, José Márcio Ribeiro, Marcelo Silveira Teixeira Denise Guanaes, Paulo Ross, 
Verena Araujo, Luana Herek, Leonardo Pires, Oscar Pereira Dutra, Silvia Poletti, Rafael de 
March Ronsoni, Daniel Moreira, Vera Lucia Pereira, José Carlos Moura Jorge, Leonardo 
Spolaor, Cristaine Dias, Mariana Rodrigues Pius, Juliane Woehl, Adalberto Menezes Lorga 
Filho, Eduardo Palmegiani, Priscila Fabri, Paula Galeazzi, Thamyres Santini Arroio Cruz, 
Clotildes Queirantes, Luiz Bodanese, Tulio Ruaro Reichert, Fernanda Chieza, Rosa Vieira 
Homem, Ellen Hettwer Magedanz, Marcelo Westerlund Montera, Roberta Perreira, Carlos 
Henrique Del Carlo, Eliane Fernandes, Gabriela Melo, Esther Coste, Maria Fernanda Correia, 
Cristiano Pisani, Muhieddine Omar Chokr, Hurgo Bellotti Lopes, Ricardo Clemente 
Mingireanov, Talita Barbosa, Selma Cristina Quaia Fortunato, Elaine Fernandes, Jamil Abdalla 
Saad, Thiago da Rocha Rodrigues, Barabara Silva, Crystielle Linhares, Maria Celia Marinho, 
Tânia Félix Lorenzato Fonseca, Eduardo Belisario Falchetto, Fernando Augusto Alves da 
Costa, Raquel Franchin Ferraz, Renato Lopes, Anelise Kawakami, Erika Watanabe, Mayara 
Vioto Valois, Gilson Roberto de Araújo, Lenisa Vila Boas, Euler Roberto Manenti, Máurer 
Pereira Martins, Adriana Silva, Priscila Aparecida Lodi, Aline Borba, Laisa Borrges Ferreira, 
Anderson Lacerda dos Reis, Nurma Ramos Pereira, Aline de Cassia Vieira dos Santos, Mariana 
Moraes Pontalti, Alexandre Guerreiro, Ana Paula Macagnan, Livia Pereira, Patricia Ely 
Pizzato, Milene Santos, Rafael Luiz Rech, Jose Francisco Kerr Saraiva, Larissa Trama, Carla 
Vicente, Camila Ormundo, Midia Costa, Tatiana Siqueira, Marina Caporale, Talita Silva, João 
Carlos Ferreira Braga, Lilian Stefanie da Silva, Daiane Santos, Alexandre Rodrigues, Fábio 
Villaça Guimarães Filho, Alexandre Negri, Paulo Gottardo, Carlos Moncada, Marcos Vinicius 
Seroqui, Dalton Precoma, Lucas Geralde, Cibelle Precoma, Thiago Felipe dos Santos, Cristina 
Paula Corrêa, Luiz Gustavo Vieira Torres, Fernando Roquette, Gilmar Reis, Ludmila Carvalho, 
Roberto Álvaro Ramos Filho, Caroline Nanzer Vital, José Da Silveira, Rodrigo Pavani, Estêvão 
Lanna Figueiredo, Bruna Edilena Paulino Azevedo, Beatriz Quirino, Gustavo Fonseca Werner, 
Roberto Vieira Botelho, Iara Resende, Cláudio Munhoz da Fontoura Tavares, Rogerio Tadeu 
Tumelero, Gilmar Junior, Norberto Toazza Duda, Leticia Mortari, Melissa Mazzoni, Helius 
Carlos Finimundi, Silvia Oss Emmer, Fábio Eduardo Camazzola, Edimar Daros, Juliana 
Anghinoni Andretta, Bruna Nadin, Cibelle Precoma, Sara Cardoso Boscato, Adriano Kochi, 
Diego Chemello, Juliani da dos Reis, Sabrina Guizzardi, Priscila Agliardi, Fernanda Igansi, 
César Cássio Broilo França, Jakeline Alves de Oliveira Gomes, Ana Paula Drummond 
Wainstein, Edmar Geraldo Ribeiro, Guido Bernardo Aranha Rosito, Heveline Roesch, Larissa 
Pacheco, Jordana Alba, Tatiana Vargas, Andressa Degen, Diego Alcoba, João Batista de Moura 
Xavier Moraes Junior, Fernanda Freire, Sheylla Ribeiro, Maria Aparecida Torres de Lacerda, 
Rogério Tadeu Tumelero, Gilmar Junior, Norberto Toazza Duda, Melissa Mazzoni, Claudio 
Munhoz da Fontoura Tavares, Leticia Mortari, Lilia Maia, Osvaldo Lourenço da Silva Júnior, 
Daniele Cristine Esteves, Osana Maria Coelho Costa Mouco, Maria Angelica Benez Teixeira 
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Lemos, Nadielly Codonho Góes, Marcelo Arruda Nakazone, Roberto Simões de Almeida, 
Lucas Frare, Bruna Unterkircher, Ney Carter do Carmo Borges, Fernanda Jannuzzi, Marco 
Antonio Dias, Luís Gustavo Gomes Ferreira, Etineia Gomes Lino, Arthur Freitas, Tatiane 
Viana, Manoel Lucas Correa e Silva, Angela Lopes. 

 
Chile 

Ramón Corbalán, Ivonne Padilla, Jara Carmen, Benjamin Aleck Joseh Stockins Fernandez, 
Carola Lara, Humberto Montecinos, Yessica Campisto, Fernando Lanas, Ana Rebolledo, Elda 
Molina, Martín Larico Gómez, Carlos Astudillo, Margarita Vergara, Carlos Conejeros, Patricio 
Marin Cuevas, Alejandro Forero, Claudio Bugueño Gutiérrez, Patricia Cortes, Juan Aguilar, 
Sergio Potthoff Cardenas, Nelly Garcia Dominguez, German Eggers, Jessica Munoz Oyarzon, 
Cesar Houzvic, Veronica Olguin, Carlos Rey, Germán Arriagada, Claudio Villan Araneda, 
Gustavo Charme Vilches, Ximena Reyes Alvarez. 

 
 
Mexico 

Carlos Jerjes Sanchez Diaz, Andres Gerardo Ortiz López, Hector David Rodriguez Flores, 
Claudia Atilano Arias, Jesus Jaime Illescas Diaz, Maria Ruiz Cornejo, Maricela Vidrio 
Velazquez, Maria Esther Garcia Muñoz, Marissa Gonzalez, Raul Leal Cantu, Pilar Ocampo, 
Conne Lizbeth Gonzalez Garcia, Conne Lizbeth Gonzalez Garcia, Maria Guadalupe Ramos 
Zavala, Sara Pascoe González, Ricardo Cabrera Jardines, Nilda Espinola Zavaleta, Victor Roa 
Castro, Salome Altamirano Bellorin, Enrique Lopez Rosas, Isis Lizeth Alarcon Zaragoza, 
Sukey Ochoa Aybar, Lucas Solis Morales, Guillermo Antonio Llamas Esperón, Irma Espinosa, 
Ana Ramirez Ibarra, Gabriela Romero Cardona, Edgar Eduardo Barcenas Rodriguez, Edgar 
Eduardo Barcenas Rodriguez, Hector Alejandro Martinez Resendiz, Maria Elena Felix 
Hernandez, Gerardo Pozas, Priscila Guajardo, Ernesto Cardona Muñoz, Sandra Hernandez 
Gonzalez, Norberto Matadamas Hernandez, Maria Candelaria Mancilla Ortiz, Adolfo Leyva 
Rendon, Adriana Ortiz, Norberto Garcia Hernandez, Rafael Trujillo Cortes, Manuel de los Rios 
Ibarra, Olivia Elena Espinoza Lopez, Luis Gerardo Gonzalez Salas, Nora Mendoza, Luis 
Ramon Virgen Carrillo, Oscar Garcia Garciia, Jose Vega Gonzalez, Humberto Jimenez, Aldo 
Guasco Herrera, David Lopez Villezca, Carlos Hernandez Herrera, Daniel Martinez Vasquez, 
Karla Yaneth Arizpe Aguilar, Aline Cecilia Meza Ramos, Juan Jose Lopez Prieto, Rodolfo 
Gaona Rodriguez, Patricia Padilla Macias, Efrain Villeda Espinosa, Angelica Villeda, Artuto 
Gil Sanchez Aguilar, Margarita Abreo, Miriam Chavarria, David Flores Martinez, Jose Velasco 
Barcena, Omar Fierro Fierro, Maria de la Merced Velazquez Quintana, Jorge Morales, Anais 
Rascon, Luz Eighty Garcia Prieto, Rosalva Avena, Lesly Facio, Ignacio Rodriguez Briones, 
Bernardo Vargas Berrueta, Monica Ramos Gonzalez, Irene Elizabeth Lira González, Jose Luis 
Leiva Pons, Jorge Carrillo Calvillo, Natalia Nikitina, Teresa Izquierdo, Humberto Alvarez 
Lopez, Gabriela Santana, Rafael Olvera Ruiz, Carlos Gerardo Cantu Brito, Fernando Flores 
Silva, Eduardo Julian Jose Roberto Chuquiure Valenzuela, Roxana Reyes Sanchez, Ricardo 
Alvarado Ruiz, Lidia Martínez Lares, Paulina Sida Perez, Alberto Esteban Bazzoni Ruiz, Erika 
Orpinel Almanza, Karla Daniela Monreal de Luna, Aglaé Romo Cerda, Juan Carlos Ubillo 
Davila, Sandra Roccio Fuentes Ortiz, Rocio Guadalupe Contreras Corona Alejandro 
Maximiliano Bacelos Lopez, Jose Luis Recio Gonzalez, Oscar Martin Lopez Ruiz, Fatima 
Perez, Luis Alberto Martinez Cruz, Julio Alberto Perez Sanchez, Nayeli Soto, Eduardo Montiel, 
Norma Juarez Garcia, Keren Sharon Perez Mendoza, Oscar Nandayapa Flores, Roberto Arriaga 
Nava, Patricia Padilla Macias, Jesus David Morales Cerda, Antonio Salinas, Sergio Piña 
Toledano, Euince Aide Fernandez Zuñiga, Pedro Fajardo Campos, Daniela Cienfuegos, Karina 
Godoy, Silvia Verdugo Dojaquez, Elena Claudia Mora Respardo, Pablo Alfonso Madero Ayala, 
Marittza Arasely Uribe Rios, Guadalupe Susan Ramos Garcia, Pedro Fajardo Garcia, Adriana 
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Garcia Mejia, Patricia Ortiz, Glenda Hernandez, Irene Ortega, Mario Benavides Gonzalez, Jose 
Esparza Negrete, Carlos Rivera Ramos. 

 
Austria 

Marianne Brodmann, Thomas Gary, Claudia Wöhrer, Claus Hagn, Johannes Foechterle, 
Johannes Foechterle, Heinz Drexel, Karl-Martin Ebner, Abdurahman Said, Daniela Zanolin, 
Claudia Stöcklöcker, Alexandra Schuler, Alexander Vonbank, Susanne Wäger, Peter 
Schwerzler, Helga Winkler, Kurt Huber, Claudia Wegmayr, Ioannis Tentzeris, Brigit Vogel, 
Johannes Riedl, Andrea Podczeck-Schweighofer, Fritz Freihoff, Thomas Priesnitz, Michael 
Winkler, Roland Breier, Bruno Schneeweiss, Bernadette Bruckner, Thomas Mark, Adrian 
Mirtl, Alfons Gegenhuber, Wilfried Lang, Agnes Lischka-Lindner, Sabine Eichinger- 
Hasenauer, Lisbeth Eischer, Peter Kaserer, Josef Sykora, Heribert Rasch, Bernhard Strohmer, 
Uta Hoppe, Lynne Hinterbuchner, Erika Prinz. 

 
Belgium 

Luc Capiau, Hilde Capiau, Farah Banaeian, Geert Vervoort, Ellen Deweerd, Erwin 
Raymenants, Oscar Semeraro, Muriel Delvigne, Tom Vydt, Hans Rombouts, Chris 
Scheurwegs, Ellen Potoms, Inez Mestdagh, Sofie Drieghe, Bart Wollaert, Benjamin Scott, Tim 
Weyn, Emile Keyzer, Marleen Bogaert, Martine Oreglia, Inge Joris, Dirk Denie, Christine 
Jacobs, Ingrid Develter, Frank Cools, Dieter De Cleen, Steven Hellemans, Johan Salembier, Jef 
Verheyen, Walter Smolders, Nancy Simons, Veerle Thyssen, Geert Hollanders, Jan 
Vercammen, Veerle Soufflet, Jan De Keyser, Dries De Cock, Melissa de Vos, Dirk Faes, Bert 
Vanhauwaert, Dirk Van Lier, Cathy Kuppens, Ann Vandorpe, Yohan Balthazar, Anne Christine 
Billiaux, Marc Delforge, Patrick Maréchal, Francoise Gits, Olivier Xhaet, Fabien Dormal, 
Harry Striekwold, Dirk Vandenbroeck, John Thoeng, Kurt Hermans, Hans Vandekerckhove, 
Chantal Smessaert, Hugues Verloove, Katarina Van Beeumen, Jan Nimmegeers, Christophe 
Borin, Frauke Gorre, An-Kristin Ascoop, Nancy de Weerdt, Georges Mairesse, Monique 
Raepers, Wim Anné, Emma Vanhalst, Peter Pollet, Anne Dewispelaere, Florian Demuynck, 
Martin De Meyer, Tine Casier, Ivan Blankoff, Veronica Piamonte, Asuncion Conde Y Bolado, 
Michel Beutels, Peter Vandenbossche, Sophie Deckers, Lisa Helvasto, Stefan Verstraete, 
Karine Pieters, Flor Kerkhof, Ann Dhondt, Peter Vandergoten, Philippe Purnode, Joseph Richa, 
Severine Tahon, Pascal Godart, Anna-Maria Barbuto, Marianne Blockmans, Tim Boussy, 
David Derthoo, Christiaan De Niel, Van Hulle Tim, Hannelore Van Eeckhoutte, Nele 
Bouckaert, Marlies De Coninck, Philippe Desfontaines, Gabriella Tincani, Alex Heyse, 
Charlotte Vantomme, Becker Alzand, Frederik Van Durme, Isabelle Stockman, Marloes 
Everaert, Joeri Voet, Lies Vergauwen, Martine Lauwers, Yasmina Steyaert, Axel De Wolf, 
Chris Brike. 

 
Czech Republic 

Jan Bultas, Hana Lubanda, Milan Zidek, Eva Zidkova, Alena Lorenzova, Petr Jansky, Petra 
Antonova, Jiri Zika, Jana Golova, Alexandra Lindourkova, Jaromir Chlumsky, Petr Potuznik, 
Renata Kratochvilova, Rudolf Spacek, Lucie Mahdalikova, Lucie Bockova, Adam Sulc, Lenka 
Dastychova, Vilma Machova, Ondrej Ludka, Alexandra Ludkova, Josef Olsr, Daniel Michalik, 
Lubos Kotik, Marketa Lajnerova, Blazej Racz, Michaela Horejsi, Lenka Janska, Tomas 
Drasnar, Richard Ferkl, Jan Hubac and Vera Hubacova, Ilja Kotik, Jaroslava Novakova, Petr 
Krca, Eva Krcova, Zdenek Monhart, Eva Prochazkova, Maria Majerníkova, Hana Burianova, 
Pavel Hanzelka, Ondrej Jerabek, Martina Valtova, Iva Kopeckova, Jana Pisova, Lenka 
Chmelickova, Iveta Petrova, Lenka Palubova, Vratislav Dedek and Lucie Capova, Michaela 
Honkova, Jakub Honek, Petr Podrazil, Petr Reichert, Lenka Zizkova, Jindrich Spinar, Ruzena 
Labrova, Miroslav Novak, Jiri Vitovec, Veronika Vyhlidalova, Jolana Lipoldova, Vaclav 
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Durdil, Alexandra Lindourkova, Lucie Riedlbauchova, Katarina Plocova, Martin Barsovsky, 
Jaroslav Sulitka, Jiri Lastuvka, Sarka Smetankova, Lenka Zizkova, Jakub Sveceny. 

 
Denmark 

Jørn Nielsen, Steen Husted, Marianne Leth, Helena Dominguez, Henrik Nielsen, Ulrik Hintze, 
Anne-Mette Oksbjerg Svenningsen, Joan Hummelshøj, Lene Margrethe Tanggaard, Annette 
Nygaard, Søren Rasmussen, Arne Bremmelgaard, Christina Ellervik, John Markenvard, Kirsten 
Vesterager, Jan Børger, Jorgen Solgaard, Ebbe Eriksen, Peter Simonsen, Jakob Tilma, Thomas 
Løkkegaard, Michael Bruun, Jacob Mertz, Morten Schou, Krud Skagen, Helena Dominguez, 
Annie Therkelsen, Helena Dominguez, Jesper Hansen, Anita Meier, Ilan Raymond, Dorte Raae, 
Michael Olsen, Magnus Jensen, Natasaha Roseva-Nielsen, Lise Jensen, Therese Bang-Hansen. 

 
Finland 

Pekka Raatikainen, Kati Helleharju, Hannaleena Nappila, Virpi Palomak, Olli Arola, Juhani 
Koistinen, Tuija Vasankari, Carmela Viitanen. 

 
France 

Franck Paganelli, Didier Sanchez, Pauline Armangau, Deborah Setbon, Audrey Morioni, 
Floriane Robin, Joël Ohayon, Frédéric Casassus, Stéphane Lafitte, Eléonore Casassus, Elodie 
Ducasse, Jean-Yves Le Heuzey, Michel Galinier, Nathalie Rosolin, Yannick Gottwalles, Franck 
Paganelli, Didier Sanchez, Audrey Morioni, Floriane Robin, Deborah Setbon, Pauline 
Armangau, Philippe Loiselet, Jean-Joseph Muller, Mohamed Bassel Koujan, André Marquand, 
Sylvain Destrac, Olivier Piot, Nicolas Delarche, Josette Couleru, Xavier Giry, Christine 
Murguet-Badia, Anne Colomes, Jean-Pierre Cebron, Nathalie Decarsin, Maxime Guenoun, 
Dominique Guedj-Meynier, Lokesh A G, Daniel Galley, Christine Beltra, Mathieu Zuber, Anne 
Bonnetain, Pierre Amarenco, Agnes Kemmel, Emmanuel Ellie, James Kadouch, Pierre-Yves 
Fournie, Jean-Pierre Huberman, Nestor Lemaire, Gilles Rodier, Xavier Vandamme, Igor Sibon, 
Sylvain Ledure, Sabrina Debruxelles, Camille Girollet, Stephane Olindo, Mathilde Poli, 
Pauline Renou, Sharmila Sagnier, Nathalie Heyvang, Ledure Sylvain, Jean-Philippe Neau, 
Marie Hélène Mahagne, Alain Suissa, Antoine Mielot, Marc Bonnefoy, Jean-Baptiste Churet, 
Vincent Navarre, Frederic Sellem, Gilles Monniot, Jean-Paul Boyes, Bernard Doucet, Michel 
Martelet, Désiré Obadia, Bernard Crousillat, Joseph Mouallem, Etienne Bearez, Corinne Lepot, 
Jean Philippe Brugnaux, Alain Fedorowsky, Pierre Nazeyrollas, Jean-Baptiste Berneau, 
Angeline Barreau, Aurélie Pons, Estelle Corrihons, Frédéric Chemin, Margaux Treuil-Peraldi, 
Elodie Ducasse, Nadege Ansoult, Caroline Moreau. 

 
Germany 

Sebastien Schellong, Andreas Ulbrich, Thomas Wolf, Carsen Mueller, Johannes Ullrich, 
Roswitha Frommhold, Kerstin Spranger, Lutz Pomper, Birgit Voigts, Slyvia Weichelt, Juliane 
Gehre, Mario Hahn, Harald Darius, Friederike Girke, Katja Schirmer, Sandra Gaulke, Thomas 
Braun, Tanja Toennishoff, Roya Sartipi, Viola Jaerisch, Elke Luczak, Carsten Meincke, Stefan 
Sommer, Astrid Maselli,: Georg Koeniger, Andreas Kopf, Uwe Gerbaulet, Bernd-Thomas 
Kellner, Thomas Schaefer, Gabriele Jass, Sabrina Diez, Jan Purr, Ute Weiser, Enno Eißfeller, 
Karla Kirchner-Volker, Heinz-Dieter Zauzig, Peter Riegel, Christoph Axthelm, Juergen 
Wurziger, Anja Quietzsch, Janet Geyer, Hartmut Hohensee, Cornelia Fritz, Adrienne Heuer, 
Benjamin Schaefer, Gerd-Ulrich Heinz, Afra Heinz, Holger Menke, Andreas Pustelnik, Sabine 
Pustelnik, Stefan Zutz, Andrea Talkenberger, Wolfgang Eder, Zuzana Babjakova, Guenter 
Rehling, Dirk Glatzel, Norbert Ludwig, Petra Sandow, Henning Wiswedel, Cosmas 
Wildenauer, Wolfgang Wildenauer, Svetlana Wildenauer, Steffen Schoen, Christoph Reichelt, 
Steffi Turbanisch, Romy Schoene, Stephanie Zincke, Marian Christoph, Toralf Schwarz, Heike 
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Riessbeck, Adyeri Babyesiza, Regina Voelkel-Babyesiza, Maximilian Kropp, Sylvia Simon, 
Hans-Hermann Zimny, Marianne Hintze, Hildegard Floegel, Friedhelm Kahl, Andreas Caspar, 
Sabine Omankowsky, Torsten Laessig, Hermann-Josef Hartmann, Diana Amrhein, Kartin 
Tauber, Ramona Heeg, Gunter Lehmann, Aileen Grytzmann, Hans-Walter Bindig, Katharina 
Bindig, Gunter Hergdt, Susanne Hergdt, Dietrich Reimer, Cornelia Reimer, Joachim Hauk, 
Christl Hubrich, Holger Michel, Werner Erdle, Wilfried Dorsch, Aneta Tetlak, Janna 
Dshabrailov, Karl-Albrecht Rapp, Reinhold Vormann, Daniela Nicolaus, Thomas Mueller, 
Peter Mayer, Uwe Horstmeier, Jan Zak, Volker Eissing, Gabriele Menken, Heinz Hey, Heinz 
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