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ABSTRACT

Background: The Global Registry on Long-Term Oral Antithrombotic Treatment in Patients with Atrial Fibrillation (GLORIA-AF)
is a multinational, prospective, 3-phase study to establish the safety and efficacy of dabigatran in patients with newly diagnosed
nonvalvular atrial fibrillation at risk of stroke. Phase II began when dabigatran, the first non-vitamin K antagonist oral anticoagu-
lant (NOAC) became available.

Objectives: The aim of this registry was to describe Phase II baseline clinical data in the general population and the 2-year follow-up
of patients treated with dabigatran.

Methods: Among 15,644 patients enrolled in the study, 15,308 were eligible and 4,873 received dabigatran. Atrial fibrillation charac-
teristics, follow-up findings and concomitant diseases were recorded and analyzed using descriptive statistics.

Results: Forty-five percent of eligible patients were women and median age was 71.0 years (interquartile range: 64-78 years). Pa-
tients were from Europe (47.9%), North America (22.2%), Asia (20.1%), Latin America (6.0%), and the Middle East/Africa (3.9%).
Most of them had high risk for stroke (CHAZDSZ—VASC score =2; 86.1%) and 13.9% had moderate risk (CHAZDSZ—VASC score=1). In
80.3% of cases, patients received oral anticoagulants: 47.9% NOACs and 32.4% vitamin K antagonists (VKAs); 12.0% received anti-
platelet agents and 7.6% did not receive antithrombotic treatment. At the 2-year follow-up, 70.5% remained on dabigatran.
Conclusions: Data from the GLORIA-AF Phase II registry showed that in nonvalvular AF, NOACs have been highly adopted in cli-
nical practice, becoming more frequently prescribed than VKAs. Worldwide, however, a large proportion of patients have remained
undertreated.
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RESUMEN

Introduccion: El GLORIA-AF (Global Registry on Long-Term Oral Antithrombotic Treatment in Patients with Atrial Fibrillation)
es un registro internacional, prospectivo, en tres fases, para determinar la seguridad y eficacia del dabigatran en pacientes con fi-
brilacién auricular no valvular recientemente diagnosticada, en riesgo de stroke. La fase II empezé cuando el dabigatran, el primer
anticoagulante oral no antagonista de la vitamina K (NOAC) estuvo disponible.

Objetivos: Describir los datos clinicos basales de la fase II en la poblacién general y el seguimiento a 2 afios de aquellos que recibieron
dabigatran.

Material y Métodos: Se reclutaron un total de 15 644 pacientes, de los cuales 15 308 fueron elegibles y 4873 recibieron dabigatran.
Se analizaron las caracteristicas de la fibrilacién auricular, los hallazgos en el seguimiento y las enfermedades concomitantes. Los
datos fueron analizados usando estadisticas descriptivas.

Resultados: Del total de pacientes elegibles, el 45,5% eran mujeres, con una edad promedio de 71 (rango intercuartilo: 64-78) anos.
Los pacientes eran de Europa (47,9%), América del Norte (22,2%), Asia (20,1%), América Latina (6,0%) y Medio Oriente/Africa
(3,9%). La mayoria se encontraba en alto riesgo de stroke (CHA,DS,-VASc score >2; 86,1%); un 13,9% tuvieron riesgo moderado
(CHA,DS,-VASc score >1). El 80,3% recibieron anticoagulantes orales; de ellos, el 47,9% recibieron NOAC y el 32,4%, antagonistas
de la vitamina K (VKA); 12,0% recibieron agentes antiagregantes plaquetarios y el 7,6% no recibieron tratamiento antitrombético.
A 2 anos de seguimiento, el 70,5% permanecieron en dabigatran.

Conclusiones: Los datos de la fase II del registro GLORIA-AF demostraron que, en FA no valvular, los NOAC han sido ampliamente
adoptados en la practica clinica y fueron mas frecuentemente prescriptos que los VKA. No obstante, una gran proporcién de pacien-
tes en todo el mundo permanecieron sin tratamiento.
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Abbreviations

AF Atrial Fibrillation

NOACGCs Non-vitamin K antagonist oral anticoagulants

INTRODUCTION

Atrial fibrillation (AF) patients have five times great-
er risk for stroke than those without AF. Patients with
stroke and AF also have a worse prognosis than those
with stroke without AF, in terms of stroke severity,
recurrence, motor deficit, cardiac complications, and
mortality (1).

Over the past 50 years, patients with AF have gen-
erally received anticoagulants (as warfarin) to reduce
their risk of stroke, decreasing ischemic stroke by 64%
and all-cause mortality by 26%, compared with control
drugs or placebo. (2, 3) The introduction of new non-
vitamin K antagonist oral anticoagulants (NOACs)
in 2010 has changed the paradigm of anticoagulation
and the management of patients with nonvalvular
atrial fibrillation (AF).

Currently, there are four large, multicenter, ran-
domized studies that have shown that NOACs are at
least similar to or more effective than warfarin [RE-
LY (4), ROCKET (5), ARISTOTLE (6) and ENGAGE
AF-TIMI (7)]. However, the use and effectiveness of
NOACsS in the real world is not well documented. (8)
The Global Registry on Long-Term Oral Antithrom-
botic Treatment in patients with Atrial Fibrillation
(GLORIA-AF™) is a multicenter, multinational, pro-
spective registry that describes the patterns of an-
tithrombotic treatment in patients with newly diag-
nosed AF (<3 months; Latin America <4.5 months)
who are at risk of stroke (>1 risk criterion) to assess
the long-term safety and effectiveness of dabigatran
exilate. (9) The aim of this registry is to help charac-
terize anticoagulant treatment patterns and conducts
and their evolution, including stroke percentages and

VKAs Vitamin K antagonists

bleeding complications in real life using data from
more than 900 randomly selected research centers
from 44 countries, representing different types of
healthcare settings.

There is limited data available from an interna-
tional perspective on the characteristics, clinical man-
agement and evolution of patients with AF at risk for
stroke. The objective of this study was to describe the
baseline characteristics of the study population and
the 2-year clinical follow-up of patients who received
dabigatran.

METHODS

The GLORIA-AF design has been previously published (9)
(Figure 1). Basically, it included consecutive patients with
recent diagnosis of nonvalvular AF at risk of nonvalvular
stroke [CHA,DS,-VASc scores =1, based on the presence of
heart failure, hypertension, age =75 years (double), diabetes,
stroke (double), vascular disease, age 65-74 years and sex
(female)]. Patients were included within 3 months before the
initial visit and within 4.5 months in Latin America by local
researchers’ decision. The registry consisted of three phases:
Phase I was a cross-sectional analysis prior to the authoriza-
tion of dabigatran, the first NOACs available, in the partici-
pating countries; Phase II was a cross-sectional study after
the approval of dabigatran, with a 2-year follow-up of only
those patients who received dabigatran, and Phase III was a
cross-sectional evaluation comparing dabigatran and the dif-
ferent anticoagulants used, mainly warfarin, with a 3-year
follow-up regardless of the anticoagulant received. The plan
was to include up to 56,000 patients in 44 countries in the
three phases. Phase II, to which this work refers, incorpo-
rated 15,644 consecutive patients between November 2011
and December 2014. Among these patients 15,308 were eli-
gible to enter the independent registry of prescribed therapy

GLORIA-AF design

Fig. 1. Design of the GLORIA
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and the follow-up of those who received dabigatran ended in
2016. An electronic form completed through a webpage was
used to enter the data and ensure safety. Baseline medical
history, concomitant medications, and prescribed antithrom-
botic therapy were recorded and events during follow-up
were collected at visits planned at 3, 6, and 12 months and 2
years after the initial visit.

GLORIA-AF™ is a multinational, prospective registry that
included consecutive patients with recent diagnosis of non-
valvular AF and risk factor =1 (CHA,DS,-VASc score =1),
and which was carried out in different healthcare settings in
44 countries from 5 regions of the world.

Patients were excluded for any of the following reasons:
carriers of a mechanical heart valve or valve disease requir-
ing replacement during the course of the registry, more than
60 days of VKA treatment at any time of life for any indica-
tion, AF secondary to a reversible cause, life expectancy <1
year, or any other indication for VKA other than AF.

Statistical analysis

Descriptive statistics was used for baseline data. Patients
taking at least one dose of dabigatran were clinically fol-
lowed up for 2 years (including stroke, major bleeding, and
vascular death data), and the rate of events and 95% confi-
dence intervals (CI) were evaluated based on the exposed
treatment time (treatment-based analysis). Patients who
were prescribed dabigatran but failed to take any dose were
excluded from the study.

Clinical research record:

https://clinicaltrials.gov/ct2/home;

Study registration numbers NCT01468701, NCT01671007,
NCT01937377.

Ethical considerations

The GLORIA-AF registry was conducted in accordance with
the Declaration of Helsinki and the protocols and procedures
approved by the European Medicine Agency, as well as the
ethical committees and review groups of the participating
institutions. All patients provided informed consent before
entering the registry.

RESULTS
Among 15,308 eligible patients included from 982
centers, 45.5% were women, and mean age was
70.5+£11.0 years. Patients were from Europe (47.9%),
North America (22.2%), Asia (20.1%), South America
(6.0%), and the Middle East/Africa (3.9%) (Figure 2).
Most patients had high risk for stroke (CHA,DS,-VASc
score =2; 86.1%) and 13.9% moderate risk (CHA,DS,-VASc
score=1). In 80.3% of cases, patients received oral anticoag-
ulants: 47.9% NOACs and 32.4% warfarin or acenocoumarol
(VKAS); 12.0% received antiplatelet treatment and 7.6% had
no antithrombotic treatment.

Paroxysmal AF occurred in 53.3% of patients,
persistent AF in 35.6%, and permanent AF in 11.1%.
Atrial fibrillation was symptomatic in 28.2% of cases
and minimally symptomatic or asymptomatic in the
remaining 71.8%.

Patients were mainly treated by cardiologists
(87.5%), and were followed up in community hos-
pitals (29.5%), specialist offices (36.4%), university
hospitals (21.7%), primary care centers (7.4%), as

GLORIA-AF design

A total of 15,308 patients were analyzed in
Phase Il (recruited between November 2011 and
December 2014)
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Fig. 2. Distribution of patients by country and treatment location
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ambulatory patients (4.0) or in other healthcare
centers (0.8.%).

Regional differences in antithrombotic treatment

In Europe, treatment with NOACs was more common
than with VKAs (52.7% and 37.7%, respectively); 5.9%
of patients received antiplatelet treatment and 3.7%
had no antithrombotic treatment. In North Ameri-
ca, NOACs were indicated in 52.1% of patients and
VKAs in 26.2%; in 14.1% of cases, patients received
antiplatelet treatment, while no antithrombotic treat-
ment was administered in 7.3%. In Asia, 27.7% of
patients received VKA treatment while 27.6% were
treated with NOACs. Antiplatelet therapy was given
to 25.1% of patients, and 19.7% did not receive any
antithrombotic therapy.

In Latin America, 941 consecutive patients were
selected; 44.64% were women and mean age was
69.6+11.7 years; 43.8% of patients had paroxysmal
AF, 34.7% persistent AF and 21.5% permanent AF.
Mean CHA2DS2VASc score was 3.2+ 1.5 and the HAS-
BLED score was 1.2+0.9. Dabigatran was prescribed
in 379 patients: 54.7% received 150 mg and 43.0% 110
mg twice daily. The proportion of patients on aspirin
was 10.9% and 4.5% were without therapy. In Argen-
tina, 167 patients were included in the registry: 88.8%
(95% CI: 83-93) received anticoagulants (50% NOACs
and 38.8% VKAs), 8.7% antiplatelet agents and 2.5%
remained without therapy. (10)

Elderly patients: Age was between 65-74 years in
34.0% of patients, between 75-84 years in 30.5% and
=85 years in 8.6%. In these three age groups, 83.7%,
86.8% and 85.4% of patients received oral anticoagu-
lants, respectively (NOACs in 49.7%, 48.7 and 45.6%
of cases, respectively), except those who were at high
risk of bleeding (HAS-BLED =3). In these subgroups,
the proportion of anticoagulated patients was 64.1%,
63.5% and 64.5% and 31.1, 30.3 and 31.3% received
antiplatelet drugs, exclusively. In patients =85 years
old, oral anticoagulants were used in 88.1% of cases
in Europe (NOACs 45.1%), 79.5% in North America
(NOACs 44.8%) and 54.1% in Asia (NOACs 40.2%).

Two-year follow-up: Among the 15,308 eligible
patients admitted in Phase II (2011-2014), 4,873 re-
ceived dabigatran for a mean duration of 18.0+9.4
months. Mean age was 70.5+11.0 years, and 86.1%
had CHA2DS2-VASc score >2. The most common
comorbidities were hypertension (74.5%), heart fail-
ure (24.0%), and diabetes (23.1%). Nearly forty-eight
percent of patients (47.9%) were from Europe, 22.2%
from North America, 20.1% from Asia, 6.0% from Lat-
in America and 3.9% from Africa/Middle East.

Table 1 shows clinical findings at follow-up. Nine-
ty-four percent (4,580/4,873) of patients presented no
significant findings (stroke, major bleeding, myocar-
dial infarction (MI) and all-cause mortality) during
follow-up. The incidence rate for stroke was 0.65 (95%
CI: 0.48 to 0.87) per 100 person-years (70% were is-
chemic, 12.8 were classified as primarily hemorrhagic

and 4.3% as secondary to hemorrhagic transforma-
tion); the rate of major bleeding was 0.97 per 100
person-years (95% CI: 0.76 to 1.23), the rate of life-
threatening bleeding (mainly gastrointestinal and less
frequent intracranial) was 0.62 per 100 person-years
(95% CI: 0.46 to 0.84) and of fatal bleeding 0.10 per
100 person-years (95% CI: 0.04 to 0.20). The incidence
rate for MI, vascular death and all-cause mortality
was 0.50 (95% CI: 0.35 to 0.69), 0.85 (95% CI: 0.65 to
1.09) and 2.48 (95% CI: 2.13 to 2.87), respectively.

Persistence: The probability of dabigatran treat-
ment persistence was 83.6% at 6 months, 77% at 12
months and 70.5% at 24 months. The incidence of
clinical events during the 2-year follow-up per 100
patient-years (95% CI) was as follows: severe second-
ary effects 0.33% (0.04-1.17); major bleeding 0.49%
(0.1-1.42) and all-cause mortality 4.06% (2.63-6.0).
Patients in North America and Asia had a greater
discontinuation rate than in Europe, and patients in
Latin America and Africa/Middle East had less discon-
tinuation. The risk of discontinuation was higher in
the period following the start of treatment and most
of the reasons for its discontinuation were not related
to adverse events. Figure 3 shows the probabilities
and reasons for discontinuation of dabigatran, with
or without change to another oral anticoagulant, in
2 years. (11)

DISCUSSION

The introduction of NOACs with dabigatran exilate in
2010, changed the paradigm of antithrombotic treat-
ment in nonvalvular AF. (12, 13)

These data also demonstrate that NOACs have
been adopted in clinical practice as a treatment strat-
egy and that the pattern has changed accordingly,
particularly in Europe and North America, where
NOACs have been prescribed more than VKAs. Addi-
tionally, these results show a high number of patients
without treatment or treated with antiplatelet agents
(ASA), particularly in Asia and North America (14). In
North America, 14.0% received antiplatelet therapy,
and this may reflect American guideline recommen-
dations, where antiplatelet therapy is suggested as an
alternative to oral anticoagulation in patients with a
CHA,DS2-VASc score of 1. (15) Other registries have
presented their data describing treatment patterns in
patients with AF. However, the comparison between
different registries can be challenging for a number of
reasons. Thus, for example, differences in the inclu-
sion/exclusion criteria, the specialties of the treating
physicians and medical practice location (community,
academic hospitals, etc.) can generate disparity in the
selection of patients or therapeutic preferences. (16-
19) With this large inclusion of patients, the GLORIA-
AF registry contributes to increase our understanding
of stroke prevention in patients with nonvalvular AF
and helps to define future treatment strategies that
could eventually influence patient follow-up.

When evaluating the incidence of complications at
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Table 1. Crude incidence

. Evolution
rates at 2 years of clinical
follow-up in patients treated
with dabigatran (N = 4,859) Stroke
Ischemic

Secondary hemorrhagic transformation
Hemorrhagic

Unknown/uncertain classification
Systemic embolism

Major bleeding

Life-threatening

Fatal

Bleeding location

Others

Unknown

AMI

All-cause mortality
Vascular
Non-vascular

Unknown

Intracranial Hemorrhage Gastrointestinal

Patients with PY Crude IR per 100 PY
events (95% CI)

47 7.192 0.65 (0.48-0.87)
31 7.197 0.43(0.29-0.61)
7.213 0.03 (0.00-0.10)

7.213 0.08 (0.03-0.18)

10 7.212 0.14 (0.07-0.26)
7.212 0.04 (0.01-0.12)

70 7.199 0.97 (0.46-0.84)
33 7.209 0.62 (0.32-0.64)

5 7.215 0.10 (0.04-0.20)
12 7.213 0.17 (0.09-0.29)
43 7.206 0.60 (0.43-0.80)
13 7.210 0.18 (0.10-0.31)
2 7.215 0.03 (0.00-0.10)
36 7.204 0.50 (0.35-0.69)
179 7.215 2.48(2.13-2.87)
61 7.215 0.85 (0.65-1.09)
70 7.215 0.97 (0.76-1.23)
48 7.215 0.67 (0.49-0.88)

Cl = Confidence interval; IR = incidence rate; PY = patient-years.

Fig. 3. Causes of dabigatran
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Paquette et al. Amer J Cardiol 2020;125;383-391. (with permission)

2 years in patients who received dabigatran, the per-
centage of bleeding and stroke was low, confirming
the safety and sustained efficacy of dabigatran dur-
ing the 2-year follow-up, in agreement with previous
RE-LY and RE-LY ABLE study results (20). However,
there are differences across regions: the incidence of
stroke was <1.0/100 patient-years and comparable
in all regions; major bleeding was higher in North
America (approximately 2.1/100 patient- years) and
lower in Europe and Asia (approximately 0.9/100 pa-

tient-years). All-cause mortality was higher in North
America than in Asia, and in Europe it was between
the values of these two regions.

Different causes might explain these findings.
First, important disparities in the clinical character-
istics of patients were observed between the differ-
ent regions. Coronary heart disease, diabetes, hyper-
tension, and previous bleeding were more prevalent
in North America than in Europe. When comparing
North America and Asia, diabetes, previous bleeding,
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and previous MI were more frequent in Asia. These
different comorbidities were also reflected in the es-
tablished treatment. Aspirin was used twice more
frequently in North America compared with Europe
or Asia (21.9% vs. 10.9%/12.1%). Additionally, the use
of non-steroid anti-inflammatory drugs (NSAIDs) was
particularly higher in North America than in Europe
or Asia (10.3% vs. 1.6%/1.4%). Concomitant use of
these drugs increased the risk of bleeding and may
have contributed to the higher incidence of bleeding
seen in North America.

An important potential advantage of using NOACs
is therapy persistence. After 2 years of follow-up, ap-
proximately 70% of patients with AF (77% in the first
year) continued taking dabigatran, which compares
favorably with the reported 45% of warfarin persis-
tence (21). The risk of discontinuation is greater in
the period immediate to treatment initiation.

Limitations

Phase II of the GLORIA-AF registry included follow-
up of patients treated with dabigatran only. There-
fore, comparisons cannot be made with other anti-
coagulant drugs. In Phase III of the same registry,
data follow-up will be carried out on all patients, so
that the safety and effectiveness analysis can be done
with all anticoagulants. No comparisons can be made
between those who received 150 mg and the 110 mg
doses twice daily since the population differs by their
small size and the low number of events, so only crude
incidence percentages are reported. This cohort pre-
sented a low HAS-BLED, which resulted in a low in-
cidence of major bleeding. Furthermore, it included a
high proportion of patients from Europe and North
America, making it difficult to compare these popula-
tions with those of other regions. Nevertheless, this
prospective registry is the longest in the literature of
patients followed up with dabigatran.

CONCLUSIONS

Low rates of stroke, major bleeding and MI were ob-
served in this prospective cohort of patients with AF
treated with dabigatran, confirming the safety and ef-
ficacy of dabigatran after 2 years of follow-up in clini-
cal practice.

Data from the GLORIA-AF Phase II registry dem-
onstrate that NOACs have been adopted in clinical
practice and treatment patterns have been modified,
particularly in Europe and North America, where
NOACs have been prescribed more frequently than
VKAs. At the same time, it has been observed that a
considerable group of patients remains without treat-
ment or only with antiplatelet agents.
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