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ABSTRACT
Objective In patients with newly diagnosed atrial 
fibrillation (AF), do baseline risk factors and stroke 
prevention strategies account for the geographically 
diverse outcomes.
Design Global Anticoagulant Registry in the FIELD- Atrial 
Fibrillation is a prospective multinational non- interventional 
registry of patients with newly diagnosed AF (n=52 018 
patients).
Setting Investigator sites (n=1317) were representative of 
the care settings/locations in each of the 35 participating 
countries. Treatment decisions were all determined by the 
local responsible clinicians.
Participants The patients (18 years and over) with newly 
diagnosed AF had at least 1 investigator- determined stroke 
risk factor and patients were not required to meet specific 
thresholds of risk score for anticoagulant treatment.
Main outcomes and measures Observed 1- year event 
rates and risk- standardised rates were derived.
Results Rates of death, non- haemorrhagic stroke/
systemic embolism and major bleeding varied more than 
three- to- four fold across countries even after adjustment 
for baseline factors and antithrombotic treatments. Rates 
of anticoagulation and antithrombotic treatment varied 
widely. Patients from countries with the highest rates of 
cardiovascular mortality and stroke were among the least 
likely to receive oral anticoagulants. Beyond anticoagulant 
treatment, variations in the treatment of comorbidities and 
lifestyle factors may have contributed to the variations in 
outcomes. Countries with the lowest healthcare Access 
and Quality indices (India, Ukraine, Argentina, Brazil) had 
the highest risk- standardised mortality.
Conclusion The variability in outcomes across countries 
for patients with newly diagnosed AF is not accounted 
for by baseline characteristics and antithrombotic 
treatments. Residual mortality rates were correlated 
with Healthcare Access and Quality indices. The findings 
suggest the management of patients with AF needs 
to not only address guideline indicated and sustained 

anticoagulation, but also the treatment of comorbidities 
and lifestyle factors.
Trial registration number NCT01090362.

INTRODUCTION
The 2015 Global Burden of Disease (GBD) 
report of 195 countries and territories 
suggests that atrial fibrillation (AF) preva-
lence is highest in Northern and Central 
Europe, and the USA,1 and is projected to 
rise globally because of ageing and popula-
tion growth worldwide.2 However, whether 
the diverse outcomes of patients with newly 
diagnosed AF are accounted for by baseline 
risk characteristics and antithrombotic thera-
pies is uncertain.

The gains in cardiovascular health in high- 
income countries are related, at least in part, 
to modification of cardiovascular risk factors 
as well as improved disease management. In 

Strengths and limitations of this study

 ► This is a prospective observational study where pa-
tients with newly diagnosed atrial fibrillation were 
identified and followed and outcomes evaluated.

 ► All patients were managed according to local stan-
dards of care.

 ► Remote and onsite monitoring and robust quality 
control methods were used.

 ► As in any observational study the findings may have 
been influenced by unmeasured confounders.

 ► Ascertainment of bleeding outcomes was according 
to local standards of care and thus ascertainment 
criteria, locally, may have influenced observed rates 
of bleeding.

http://bmjopen.bmj.com/
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the context of AF, the changes include the availability 
of treatment strategies for stroke prophylaxis, and/or 
rhythm or rate control.3–7 However, the extent to which 
baseline characteristics and treatment strategies account 
for geographical variations in outcomes is unclear.

The Global Anticoagulant Registry in the FIELD- 
Atrial Fibrillation (GARFIELD- AF) aimed to define 
geographical variations in all- cause mortality, stroke/
systemic embolism (SE) and major bleeding in patients 
with newly diagnosed AF. The primary aim of this report 
was to determine whether variations in outcomes of 
AF are accounted for by baseline clinical risk charac-
teristics. A secondary aim was to consider the impact 
of other factors including national differences in life 
expectancy, access to quality healthcare and stroke 
prevention strategies.

METHODS
Design
GARFIELD- AF is the largest multinational prospective 
registry in AF.8 The study recruited patients from >1000 
investigational sites (identified nationally as represen-
tative) in 35 countries. Patients were recruited from: 
Europe (Finland, Norway, Sweden, Denmark, UK, Neth-
erlands, Belgium, Germany, Switzerland, France, Spain, 
Italy, Austria, Hungary, Russia, Poland, Czech Republic, 
Ukraine and Turkey), Asia (Singapore, China, Japan, 
South Korea, Thailand and India), North America (USA 
and Canada), Latin America (Mexico, Brazil, Argentina 
and Chile) and other countries including Egypt, United 
Arab Emirates, South Africa and Australia.

Adults ≥18 years were eligible for inclusion if they were 
diagnosed with non- valvular AF within 6 weeks of study 
entry. Patients with AF were required to have at least one 
risk factor for stroke, as judged by the investigator (entry 
to GARFIELD- AF did not require performance of a stroke 
risk predictor, nor a specific threshold if such a score was 
performed). Patients were enrolled prospectively and 
consecutively at sites that aimed to reflect diverse care 
settings (including office/outpatient practice; hospital 
departments including neurology, cardiology, geriat-
rics, internal medicine and emergency; anticoagulation 
clinics; and general practice).8 9

Written informed consent was obtained from all study 
participants. Confidentiality and anonymity of all enrolled 
patients was maintained.

GARFIELD- AF data were captured using an electronic 
case report form (eCRF). Submitted data were exam-
ined for completeness and accuracy by the coordinating 
centre (Thrombosis Research Institute, London, UK), 
and data queries were sent to study sites. An audit and 
quality control programme was implemented, and this 
included source documentation (20% of all eCRFs were 
monitored against source records).10 This paper adheres 
to the guidelines from Strengthening the Reporting of 
Observational Studies in Epidemiology.11

Patient and public involvement
Patients and/or the public were not involved in the 
design, conduct, reporting, or dissemination plans of this 
research.

Procedures and outcome measures
Baseline characteristics collected at study entry included: 
medical history, care setting, type of AF, date and method 
of diagnosis of AF, symptoms, antithrombotic treatment 
(vitamin K antagonists (VKAs), non- VKA oral anticoag-
ulants (NOACs) and antiplatelet (AP) treatment), as 
well as all cardiovascular drugs. Race was classified by 
the investigator in agreement with the patient.8 Vascular 
disease included coronary artery disease with a history 
of acute coronary syndromes (ACS) and/or peripheral 
artery disease. Chronic kidney disease (CKD) was classi-
fied according to National Kidney Foundation guidelines 
into moderate- to- severe (stages 3–5), mild (stages 1 and 
2) or none. Data on components of the CHA2DS2- VASc 
(congestive heart failure, hypertension, age ≥75, diabetes 
mellitus, prior stroke or transient ischemic attack, 
vascular disease, age 65- 74, female) and HAS- BLED 
(hypertension, abnormal renal/liver function, stroke, 
bleeding history or anemia, labile INR, age, and drugs/
alcohol use) risk stratification schemes were collected and 
calculated retrospectively. HAS- BLED scores were calcu-
lated excluding fluctuations in international normalised 
ratio. In addition, the risk of death, non- haemorrhagic 
stroke/SE and major bleeding was evaluated with the 
GARFIELD- AF risk calculator.12

Patients were followed over a minimum of 24 months 
or until death or lost to follow- up, whichever occurred 
first. As reported previously, standardised definitions 
for clinical events, death (cardiovascular and non- 
cardiovascular), non- haemorrhagic stroke/SE and major 
bleeding) were used.8 9 Outcome events were not centrally 
adjudicated.

Data for this report were extracted from the study data-
base on 30 June 2019.

Statistical analysis
Univariate data are presented as medians (first and 
third quartile) for continuous variables and as absolute 
frequencies with percentages for categorical variables.

‘Time at risk’ for each event was calculated over the 
first year after enrolment up to the first occurrence of an 
event or last follow- up or at 365 days, which ever occurred 
earlier. All- cause mortality, non- haemorrhagic stroke/
SE and major bleeding were described as the number of 
events and the Kaplan- Meier event rate with 95% CIs.

In this study, national risk- standardised measures of 
event rates were calculated to compare the observed 
event rates based on case mix (ie, the clinical characteris-
tics of patients) in each country, with the expected rates 
for a similar case mix. The risk- standardised event rates 
were calculated using the following equation:

 
Observed event rate
Expected event rate × Global event rate = Risk standardized rate   
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Where the Observed event rate was the crude rate 
calculated for each country using the Kaplan- Meier esti-
mator (1 minus event- free survival probability at 1 year 
after enrolment).

Expected event rate was calculated (using multivariable 
Cox regression with a series of demographic and clinical 
characteristics as covariates) for every patient and the 
national average computed.

Global (and regional) event rates were the crude rate 
calculated with the Kaplan- Meier rate across all countries 
in GARFIELD- AF without exclusion.

When the observed and expected rates were the same, 
the risk- standardised rate equalled the global event rates. 
However, when the observed event rate was greater or less 
than the expected rate, then the country had more or less 
events than expected, based on its case mix. Hence, the 
observed to expected ratio was greater or less than 1.0, 
making the risk- standardised rate higher or lower than 
the global rate.

Patients’ characteristics included in the initial Cox 
model were: age, gender, type of AF, history of hyperten-
sion, blood pressure (systolic and diastolic) and pulse 
rate (at enrolment), hypercholesterolaemia, smoking 
status (never/ex/current) and heavy alcohol consump-
tion, diabetes mellitus (type 1 or 2), ACS, coronary artery 
bypass graft (CABG), vascular disease, carotid occlusive 
disease, venous thromboembolism, history of stroke/
transient ischaemic attack/SE, history of bleeding, 
heart failure, moderate- to- severe CKD and cirrhosis. 
Fine- Gray modelling was applied to the outcomes of 
non- haemorrhagic stroke/SE and major bleeding with 
death as the competing risk. CIs for the risk- standardised 
measures were computed using estimates extracted from 
1000 bootstrap samples. Patients with missing values 
were not removed from the study; single imputation was 
applied.

Both baseline risk factors and antithrombotic regimens 
(with oral AC and/or AP) at the time of diagnosis of AF 
(baseline) were included in the Cox model.

The observed rates in a contemporary US registry, the 
ORBIT- AF II, were derived to assess the representability 
of the US patients in GARFIELD- AF.

All analyses were performed with SAS V.9.4 (SAS 
Institute).

RESULTS
Baseline demographics and clinical characteristics
Baseline characteristics were analysed for the 52 018 
patients with newly diagnosed AF, enrolled consecutively 
into GARFIELD- AF between March 2010 and August 
2016, in 35 countries. The largest cohort was recruited 
from Europe (57.4%), followed by Asia (26.6%), Latin 
America (8.2%), ‘other’ countries (4.7%) (including 
South Africa, Egypt, United Arab Emirates and Australia) 
and North America (3.1%). The rate of missing data was 
below <3%, with the exception of lifestyle information, 
body mass index (BMI) and some vital signs. Lost to 

follow- up was about 1% for all world regions except Asia 
(4.3%).

The observed variability in patients’ baseline charac-
teristics among regions in GARFIELD- AF is reported 
in table 1. Patients from Asia compared with Europe 
tended to be younger, had a lower BMI, a lower preva-
lence of hypertension, hypercholesterolaemia, vascular 
disease and CKD. By contrast, patients from North 
America in GARFIELD- AF had the highest proportion of 
patients aged ≥75, together with the highest prevalence 
of diabetes, hypercholesterolaemia and prior/current 
smokers from any region (except ‘other Region’ where 
the highest prevalence of diabetes was observed). The 
prevalence of heart failure was consistent and approxi-
mately one in five of patients in every region. Approxi-
mately 70% of patients overall (and 91.6% of patients in 
North America) were categorised at having paroxysmal or 
unclassified AF at enrolment in this study (table 1).

Standard risk assessment scores (including the 
GARFIELD- AF risk score) found that the calculated 
risks of stroke or major bleeding were similar across 
regions (median CHA2DS2- VASc score 3.0 in all regions). 
However, the GARFIELD- AF risk model for death 
revealed regional differences, with a lower expected rate 
of death in patients from Asia and highest in those from 
Latin America (table 1).

Treatment setting
In Asia and Latin America, patients were predominantly 
diagnosed and managed by cardiologists (83.7% and 
75.0%, respectively), while in Europe and North America, 
the role of managing patients with AF was shared between 
cardiologists (in approximately 60% of cases), inter-
nists (~20%) and primary care (~20%). The likelihood 
of being diagnosed and treated in the emergency care 
setting was highest in North America (38.0% of patients) 
followed by Latin America (24.7%), ‘other’ countries 
(13.4%), Europe (11.5%) and Asia (2.5%).

Observed global and regional outcomes
In GARFIELD- AF, the lowest observed rate of death at 1 
year was recorded in Asia (2.8; 95% CI 2.6 to 3.1) with rates 
less than half of those observed in ‘other’ countries (6.0; 
95% CI 5.1 to 7.0) (namely, South Africa, Egypt, United 
Arab Emirates and Australia). Non- haemorrhagic stroke/
SE rates showed less regional variability, but once again, 
the lowest observed rates were reported in Asia (1.0; 95% 
CI 0.9 to 1.2). For major bleeding, the highest observed 
rates were recorded in North America (2.9; 95% CI 2.2 
to 3.8) and the lowest in Asia (0.9; 95% CI 0.7 to 1.0). 
Reflecting the high proportion of patients from Europe, 
the global rates across all countries in GARFIELD- AF 
were similar to European event rates for mortality, non- 
haemorrhagic stroke/SE and major bleeding (table 2).

Observed and risk-standardised outcomes by country
Figures 1–3 depict the observed and risk- standardised 
rates of mortality, non- haemorrhagic stroke/SE and 
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major bleeding for countries that enrolled more than 
90% of the patients into GARFIELD- AF, that is, omitting 
countries with potentially unrepresentative findings due 
to low enrolment. Full details of the observed rates from 
all countries, including those omitted from the figures, 
that is, South Africa (n=639), Denmark (n=532), Egypt 
(n=527), Austria (n=460), United Arab Emirates (n=397), 
Finland (n=359), Singapore (n=306), Norway (n=270) 
and Switzerland (n=89), are reported in online supple-
mental table S1–S3.

Figures 1–3 show the marked variations in observed 
event rates by country. This variability persisted even after 
adjusting for all 22 baseline factors (demographics, modi-
fiable cardiovascular risk factors and comorbidities).

India and Ukraine experienced the highest risk- 
standardised mortality rates, primarily driven by cardio-
vascular events. Marked differences were also observed for 
the USA, where the rate of non- cardiovascular mortality 
was more than threefold higher compared with cardio-
vascular mortality. Within most other countries the rates 
of cardiovascular and non- cardiovascular mortality were 
similar (online supplemental table S1).

To display the relation between healthcare access and 
outcomes in more detail, we colour- coded each country 
according to the Healthcare Access and Quality (HAQ) 
Index (overall score on a scale of 0–100) from the GBD 
Study 2016.13 The results show that some of the countries 
with highest risk- standardised mortality rates (ie, India, 

Table 2 Observed 1- year rates and corresponding 95% CIs for all- cause mortality, non- haemorrhagic stroke/SE and major 
bleeding by region and in all 35 countries in GARFIELD- AF

Region

Outcome

Mortality Non- haemorrhagic stroke/SE Major bleeding

Europe 4.4 (4.2 to 4.6) 1.2 (1.1 to 1.3) 1.3 (1.2 to 1.4)

Asia 2.8 (2.6 to 3.1) 1.0 (0.9 to 1.2) 0.9 (0.7 to 1.0)

Latin America 5.5 (4.8 to 6.2) 1.4 (1.1 to 1.8) 1.3 (1.0 to 1.7)

North America 5.9 (4.8 to 7.2) 1.0 (0.6 to 1.6) 2.9 (2.2 to 3.8)

Other countries 6.0 (5.1 to 7.0) 1.8 (1.3 to 2.4) 1.3 (0.9 to 1.9)

All countries 4.2 (4.0 to 4.4) 1.2 (1.1 to 1.3) 1.2 (1.1 to 1.3)

GARFIELD- AF, Global Anticoagulant Registry in the FIELD- Atrial Fibrillation; SE, systemic embolism.

Figure 1 Observed (A) and risk- standardised1 (B) mortality rates by country.1 Computed as the ratio of observed and 
predicted rate for each country, multiplied by the global observed rate. The predicted rate estimated from a Cox model with 
the following covariates: age, sex, type of AF, systolic and diastolic blood pressure, pulse, BMI, hypertension, diabetes, heart 
failure, history of stroke/TIA/SE, history of bleeding, vascular disease, acute coronary syndromes, moderate to severe CKD, 
hypercholesterolaemia, cirrhosis, carotid occlusive disease, VTE, dementia, smoking status, heavy alcohol consumption. CIs 
for risk- standardised rates are calculated through bootstrap sampling with 1000 replications. Showing only countries with more 
than 700 patients enrolled. Horizontal dashed line represents overall observed global rate. AF, atrial fibrillation; BMI, body mass 
index; CKD, chronic kidney disease; SE, systemic embolism; TIA, transient ischaemic attack; VTE, venous thromboembolism.

https://dx.doi.org/10.1136/bmjopen-2021-049933
https://dx.doi.org/10.1136/bmjopen-2021-049933
https://dx.doi.org/10.1136/bmjopen-2021-049933
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Mexico, Argentina and Brazil) had some of the lowest 
HAQ indices (HAQ: <70); only Thailand had a similarly 
low HAQ and a mortality rate. Conversely, the three 
countries with the lowest risk- standardised mortality rate 

(South Korea, Japan and Sweden) all obtained a high 
HAQ score (HAQ:≥90).

The observed mortality rate from the US study, 
ORBIT- AF II, was similar to the GARFIELD- AF global rate 

Figure 2 Observed (A) and risk- standardised1 (B) non- haemorrhagic stroke/systemic embolism (SE) rates by 
country.1Computed as the ratio of observed and predicted rate for each country, multiplied by the global observed rate. The 
predicted rate estimated from a Fine- Gray model with the following covariates: age, sex, type of AF, systolic and diastolic blood 
pressure, pulse, BMI, hypertension, diabetes, heart failure, history of stroke/TIA/SE, history of bleeding, vascular disease, acute 
coronary syndromes, moderate to severe CKD, hypercholesterolaemia, cirrhosis, carotid occlusive disease, VTE, dementia, 
smoking status, heavy alcohol consumption. CIs for risk- standardised rates are calculated through bootstrap sampling with 
1000 replications. Showing only countries with more than 700 patients enrolled. Horizontal dashed line represents overall 
observed global rate. AF, atrial fibrillation; BMI, body mass index; CKD, chronic kidney disease; HAQ, Healthcare Access and 
Quality; TIA, transient ischaemic attack; VTE, venous thromboembolism.

Figure 3 Observed (A) and risk- standardised1 (B) major bleeding rates by country.1 Computed as the ratio of observed and 
predicted rate for each country, multiplied by the global observed rate. The predicted rate estimated from a Fine- Gray model 
with the following covariates: age, sex, type of AF, systolic and diastolic blood pressure, pulse, BMI, hypertension, diabetes, 
heart failure, history of stroke/TIA/SE, history of bleeding, vascular disease, acute coronary syndromes, moderate to severe 
CKD, hypercholesterolaemia, cirrhosis, carotid occlusive disease, VTE, dementia, smoking status, heavy alcohol consumption. 
Cis for risk- standardised rates are calculated through bootstrap sampling with 1000 replications. Showing only countries 
with more than 700 patients enrolled.Horizontal dashed line represents overall observed global rate. AF, atrial fibrillation; BMI, 
body mass index; CKD, chronic kidney disease; HAQ, Healthcare Access and Quality; SE, systemic embolism ; TIA, transient 
ischaemic attack; VTE, venous thromboembolism.
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(4.3 (95% CI 3.7 to 4.9) vs 4.2 (95% CI 4.0 to 4.4) respec-
tively) and below the global rate for non- haemorrhagic 
stroke/SE (ORBIT- AF- II 0.8 (95% CI 0.6 to 1.1) vs 
GARFIELD- AF 1.2 (95% CI 1.1 to 1.3)). Nevertheless, 
both GARFIELD- AF and ORBIT- AF II reported high 
rates of major bleeding in the US: 3.4 (95% CI 2.3 to 5.0) 
(GARFIELD- AF) and 3.3 (95% CI 2.8 to 3.8) (ORBIT- AF 
II) relative to the global rate of 1.2 (95% CI 1.1 to 1.3) in 
GARFIELD- AF.

The rates of each type of outcome differed by country. 
For instance, the lowest risk- standardised mortality rates 
were observed for South Korea, Japan and Sweden, while 
the lowest risk- standardised rates of non- haemorrhagic 
stroke/SE were observed in Germany, Czech Republic 
and Canada. The highest risk- standardised rates non- 
haemorrhagic stroke/SE were reported in Ukraine and 
Australia, and the highest risk- standardised rates of major 
bleeding in the Netherlands and the USA.

Antithrombotic regimen for stroke prevention at baseline
GARFIELD- AF recorded substantial differences in the 
overall rate of anticoagulation by region (from 73% in 
Europe to 56% in Asia, online supplemental figure S1a), 
as well as large variations within countries (online supple-
mental figure S1b). At the time of diagnosis of AF, the 
highest proportion of patients receiving NOACs was in 
North America (44.8%). This included 14.4% of patients 
who received NOAC in combination with APs. VKAs were 
most commonly prescribed in Europe, Latin America 
and ‘Other’ countries (in 44.4%, 39.8% and 41.1% of 
patients, respectively) (online supplemental figure S1a).

Even though CHA2DS2- VASc scores were similar across 
countries (online supplemental table S2), anticoagulant 
treatment varied threefold among countries (30%–90%) 
(online supplemental figure S1b). The highest rate of 
anticoagulation was in the Netherlands and Switzer-
land (90%) and lowest in China (30%), India (35%) 
and Ukraine (48%) (online supplemental figure S1b). 
More than 40% of newly diagnosed patients with AF in 
China and India received AP therapy only and a further 
20%, approximately, received no antithrombotic therapy. 
Across all countries, we found a significant (p<0.001) asso-
ciation with the choice of antithrombotic regimen and 
HAQ index, that is, with a greater likelihood of AC and 
NOAC prescribing (and lower likelihood of AP therapy 
alone) with increasing HAQ score (figure 4).

ACs (with or without AP therapy) were prescribed to 
more than 70% of patients in 18 of 35 countries.

The choice of stroke prevention strategy by region and 
country was analysed and included in the Cox model. 
Even after adjustment for baseline risk factors and anti-
thrombotic regimen (AC and/or AP treatment), substan-
tial inter- country differences remained in the rate of 
non- haemorrhagic stroke/SE (online supplemental table 
S4).

DISCUSSION
Our analysis revealed a wide variability in standardised rates 
of all- cause mortality, non- haemorrhagic stroke/SE and 
major bleeding across regions and countries. It also showed 

Figure 4 Baseline antithrombotic treatment distribution by Healthcare Access and Quality (HAQ) index.11 As HAQ index is a 
country measure, all patients enrolled within a specific country are assigned the same HAQ index. HAQ index of OAC+AP or 
AP only: <70=46.7%; 70–79=52.5%; 80–89=30.1%; ≥90=28.6%. NOAC, AP, antiplatelet ; NOAC, non- vitamin K antagonist oral 
anticoagulant; VKA, vitamin K antagonist.

https://dx.doi.org/10.1136/bmjopen-2021-049933
https://dx.doi.org/10.1136/bmjopen-2021-049933
https://dx.doi.org/10.1136/bmjopen-2021-049933
https://dx.doi.org/10.1136/bmjopen-2021-049933
https://dx.doi.org/10.1136/bmjopen-2021-049933
https://dx.doi.org/10.1136/bmjopen-2021-049933
https://dx.doi.org/10.1136/bmjopen-2021-049933
https://dx.doi.org/10.1136/bmjopen-2021-049933
https://dx.doi.org/10.1136/bmjopen-2021-049933
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a wide variability in baseline characteristics and treatment 
patterns across regions and countries. Asians had a lower risk 
profile than patients of any other regions, with lower mean 
age, BMI, systolic and diastolic blood pressure, and pulse rate. 
They had lower rates of comorbidities, particularly history of 
ACS, vascular disease, stroke/SE, hypertension, high blood 
cholesterol, moderate to severe CKD, and much lower risk 
of death according to the GARFIELD- AF risk score. With few 
exceptions, patients of non- Asian regions had substantially 
higher rates of any of these variables and higher risk of death 
according to GARFIELD- AF mortality risk score, though 
median CHA2DS2- VASc score and GARFIELD- AF stroke risk 
score were similar across regions.

In addition, there was a wide variability in treatment 
patterns as regards stroke prevention that was not accounted 
for by conventional measures of stroke risk, namely CHA2DS2- 
VASc score.14 Such findings are consistent with other obser-
vational studies, including Practice Innovation and Clinical 
Excellence,15 EUR Observational Research Programme- 
Atrial Fibrillation16 and Global Registry on Long- Term Anti-
thrombotic Treatments in Patients with Atrial Fibrillation.17 
In our population, there were also wide variations across 
countries in antithrombotic therapy prescription. The rate 
of prescription of OAC w/wo AP agent was in the range of 
70% in Europe, North America and Other Countries but 
approximately 60% in Latin America, and 56% in Asia. In 
China, India, South Korea, Singapore, Russia, United Arab 
Emirates, Mexico, Ukraine patients had substantially higher 
than global rates of AP therapy (without anticoagulation) 
(over 30%), and substantially lower than global average 
rates of OAC prescription (range 22%–58%), and a higher 
proportion of patients with no antithrombotic at all.

After adjusting for the baseline demographics and clin-
ical characteristics (including modifiable cardiovascular risk 
factors and comorbidities), the variability in all three major 
outcomes among countries persisted, though attenuated. 
Even after including antithrombotic regimen as a model 
covariate, substantial differences in the expected rates of 
events across countries remained. OAC treatment was shown 
to be associated with 30% and 28% lower risks of death and 
stroke/SE in a previous report.18 However, type and quality 
of OAC matter. NOAC instead of VKA, appropriateness of 
NOAC dosing and quality of VKA monitoring had significant 
impact on outcomes,19 20 as well as adherence to treatment.21 
This was not accounted for in this analysis and may explain 
that the differences in outcomes were only partly attenuated 
after adjustment.

In GARFIELD- AF there were geographic disparities, not 
only in antithrombotic regimens for AF, but also in other 
cardiovascular management measures. Indeed, AF is no 
longer considered as an isolated arrhythmia as it is associ-
ated with comorbidities that all need a specific therapeutic 
approach in other words a comprehensive management is 
now recommended. There may be wide geographic varia-
tions in the management of comorbidities such as CHF, 
diabetes, hypertension, high total and low- density lipopro-
tein (LDL) cholesterol, as well as other non- cardiovascular 
comorbidities such as respiratory failure, sepsis and 

malignancy. Non- cardiovascular death accounts for at least 
50% of all cause death. In some regions more comprehen-
sive treatment of comorbidities in patients with AF may have 
influenced cardiovascular and non- cardiovascular outcomes 
and may have accounted, at least in part, for the residual 
geographic variation in outcomes. The demonstrated clear 
relation of outcomes with indices of healthcare access (HAQ 
indices) supports this concept.

The observed differences in stroke rates, by country and 
by region, are not explained by the risk predictors within 
commonly used stroke prediction tools. These findings high-
light the importance of identifying factors beyond those 
collected in conventional risk prediction tools to estimate 
outcomes in patients with AF. Such factors may include prac-
tice patterns (eg, anticoagulation quality and adherence to 
treatment, statin use, LDL cholesterol management, diabetes 
control), access to quality healthcare, and environmental, 
lifestyle and epigenetic characteristics. The sum impact may 
account for the substantial differences in risk- standardised 
event rates among countries.22 Achieving population- wide 
control of modifiable risk factors (including tobacco use, diet, 
physical inactivity, plasma glucose and hypertension) could 
abrogate a substantial part of the global stroke burden, irre-
spective of age, gender or ethnicity.23 24 Even small changes in 
the distribution of these risk factors could lead to clinically rele-
vant reductions in the risks of cardiovascular disease, stroke, 
and mortality.25–27 The findings from GARFIELD- AF and other 
recently published global and regional studies7 28–32 suggest 
that high rates of potentially modifiable metabolic disorders 
and smoking persist. Thus, there remains considerable scope 
to improve the outcomes of patients with newly diagnosed AF, 
even in high- income and middle- income countries.

Across countries huge variations in outcomes may also be 
influenced by factors beyond baseline characteristics, stroke 
prevention and management. Outcomes may depend on 
access to good quality care and may reflect standardised 
mortality rates per country. In GARFIELD- AF, the propor-
tion of anticoagulated patients was highly correlated with 
the average HAQ index (derived from national data). And it 
was not surprising to observe that both these measures were 
found to be high in most countries with low risk- standardised 
mortality rates. Countries with some of the lowest HAQ 
indices in GARFIELD- AF (India, Ukraine, Argentina and 
Brazil) had the highest risk- standardised mortality rates. 
Conversely, the lowest observed rates of mortality in Japan 
and South Korea persisted even after risk adjustment. 
Not all countries fit in this frame though. High observed 
mortality rates (relative to the global average) were found in 
countries with high HAQ indices such as USA, France and 
Germany, which remained greater than average even after 
risk adjustment.

The risk- standardised mortality rates in GARFIELD- AF 
appeared to be a reflection of average national life expec-
tancy, with the lowest mortality rates in this population with 
newly diagnosed AF in countries with life expectancies (in 
years) of 82.2, 83.8, 82.6, 78.2 and 81.6, whereas countries 
with the highest mortalities in this AF population have life 
expectancies (in years) of 68.3, 71.2, 76.3, 78.7 and 74.7.33



10 Fox KAA, et al. BMJ Open 2022;12:e049933. doi:10.1136/bmjopen-2021-049933

Open access 

Patients from participating centres with the highest rates 
of mortality and non- haemorrhagic stroke/SE were among 
the least likely to receive OAC for stroke prevention over the 
5 years of recruitment into GARFIELD- AF. This is consis-
tent with the observed higher rates of cardiovascular (vs 
non- cardiovascular) mortality in such countries and where 
AP therapy or no antithrombotic therapy for AF is most 
prevalent. However, higher rates of major bleeding were 
observed in the Netherlands (GARFIELD- AF) and the USA 
(GARFIELD- AF and ORBIT- AF II). These findings may 
reflect prescribing practice as in the USA where combination 
therapy, OAC +AP was more often used (28%) than in other 
countries. In the Netherlands the rate of OAC prescription is 
very high, in the range of 90%, chiefly with VKA (78%) and 
far less with NOAC (28%). These factors may account for 
the higher- than- expected rates of major bleeding in these 
two countries.

CLINICAL IMPLICATIONS
Implications are twofold: first, that cardiovascular secondary 
prevention measures, including lifestyle measures need to 
be systematically addressed and anticoagulation measures 
applied and maintained. Second, that additional factors, 
beyond those in commonly used risk prediction tools (like 
CHADS2VASc) need to be evaluated, including renal 
dysfunction, smoking status and the extent of vascular 
disease. Such comorbidities require additional management.

CONCLUSIONS
Antithrombotic regimens varied substantially across coun-
tries as well as the observed rates of death, stroke/SE and 
bleeding. Differences in the event rates persisted even after 
adjustment for baseline characteristics and antithrombotic 
treatments. Other factors, including variations in clinical 
practice and access to quality healthcare, as well as unob-
served patient- related factors, may be responsible for the 
substantial differences in the rates of mortality, stroke/
SE and major bleeding across countries. The compre-
hensive management of patients with AF extends beyond 
anticoagulation.
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