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1 | INTRODUCTION

Background: Antithrombotic prophylaxis with oral anticoagulation (OAC) substantially reduces
stroke and mortality in patients with atrial fibrillation (AF).

Hypothesis: Analysis of data in the Global Registry on Long-Term Antithrombotic Treatments in
Patients With Atrial Fibrillation (GLORIA-AF), an international, observational registry of patients
with newly diagnosed AF, can identify factors associated with treatment decisions and
outcomes.

Methods: Multivariable regression identified patient, physician, and temporal factors associated
with OAC prescription, compared with management with antiplatelet drugs or no antithrombo-
tic drugs in North American patients enrolled between November 2011 and February 2014.
Results: Of 3320 eligible patients (mean age, 71 + 11 years; 1879 males with CHA,DS,-VASc
>1 and 1441 females with CHA,DS,-VASc >2), 79.3%, 12.5%, and 7.4% received OAC, antipla-
telet drugs, or no antithrombotic therapy, respectively. Of those prescribed OAC, 66.4%
received non-vitamin K antagonist oral anticoagulation and 24.5% received concomitant ther-
apy with antiplatelet drugs. Independent predictors of OAC therapy were nonparoxysmal AF
(odds ratio, 95% confidence interval: 2.02, 1.56-2.63), prior stroke/transient ischemic attack
(2.00, 1.37-2.92), specialist care (1.50, 1.04-2.17), more concomitant medications (1.47,
1.13-1.92), commercial insurance (1.41, 1.07-1.85), and heart failure (1.44, 1.07-1.92). Antipla-
telet drugs (0.18, 0.14-0.23), prior falls (0.41, 0.27-0.63), and prior bleeding (0.50, 0.35-0.72)
were inversely associated with OAC prescription.

Conclusions: In GLORIA-AF, 20% of the population comprising males with CHA,DS,-VASc 21
and females with CHA,DS,-VASc >2 did not receive OAC therapy. Patient characteristics asso-
ciated with a lower likelihood of OAC prescription were use of antiplatelet drugs, paroxysmal
pattern of AF, history of falls, and prior bleeding.
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For decades, vitamin K antagonists (VKAs) and antiplatelet drugs

were the only treatment choices for stroke prevention in patients with

Atrial fibrillation (AF) is a major cause of death and disability and is
associated with a 4- to 5-fold increase in the risk of ischemic
stroke.™2 With appropriate patient selection, antithrombotic prophy-
laxis with oral anticoagulation (OAC) therapy reduces the risks of
stroke and all-cause mortality by approximately 64% and 26%,

respectively.®

AF. Although VKAs are superior to antiplatelet drugs for stroke
prevention,>* they have many food and drug interactions® and require
frequent laboratory monitoring.® The non-VKA oral anticoagulants
(NOACs) were developed to address some of these shortcomings. The
direct thrombin inhibitor dabigatran and factor Xa inhibitors apixaban,

edoxaban, and rivaroxaban are currently approved for use in the
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United States and Canada.””1° Compared with warfarin, the NOACs
display similar efficacy for stroke prevention and have a generally
superior safety profile for bleeding risks, especially for intracranial
bleeds.” 10

As stroke-prevention therapies have advanced, criteria used to
select patients for OAC have also evolved. Current guidelines from the
American College of Cardiology/American Heart Association/Heart
Rhythm Society (ACC/AHA/HRS) recommend OAC for patients with a
CHA,DS,-VASc score 22.11 These guidelines also state that in patients
with a CHA,;DS,-VASc score of 1, any OAC, aspirin, or no antithrombo-
tic are reasonable. The Canadian Cardiovascular Society (CCS) currently
recommends OAC for patients with 1 CHA,DS,-VASc risk factor other
than female sex or vascular disease, and the European Society of Cardi-
ology (ESC) recommends OAC therapy for all males with a CHA,DS,-
VASc score 21 and females with a CHA,DS,-VASc score 22.121% As
the global burden of AF has increased, patients are increasing in age,
number, and complexity, and there is variability in OAC prescription
practice that may, in part, reflect regional practice differences and
guidelines.2**> Maximizing the guideline-based use of OAC is an impor-
tant goal. The recent IMProve treatment with AntiCoagulanTs in
patients with Atrial Fibrillation (IMPACT-AF) study demonstrated that
educational interventions were able to increase the appropriate use of
OAC in patients with AF, and that this was associated with a corre-
sponding reduction in the rate of stroke.®

Contemporary registries have reported rates of OAC among at-
risk patients ranging from 44% to 80%, and regional differences have
been observed in global registries.}”"2¢ Although these registries have
demonstrated an increase over time in the number of patients receiv-
ing OAC and the proportion of those receiving a NOAC, there has
been limited exploration of clinical factors associated with decisions
to provide OAC treatment. Identification of factors inversely associ-
ated with OAC prescription could help focus targeted education or
inform further research, as appropriate. Therefore, the objective of
the present study was to identify patient, physician, and temporal fac-
tors associated with the stroke-prevention strategy prescribed for
North American patients in the Global Registry on Long-Term Oral
Antithrombotic Treatment in Patients With Atrial Fibrillation
(GLORIA-AF).

2 | METHODS

The Global Registry on Long-Term Antithrombotic Treatments in
Patients With Atrial Fibrillation (GLORIA-AF) is an international,
disease-based registry program enrolling patients with newly diag-
nosed nonvalvular AF who are at risk for stroke.?” This analysis com-
prises North American patients enrolled from November 2011 (1 year
following the approval of dabigatran in the United States and Canada)
through February 2014. The present analysis uses data from phase
2 of the GLORIA-AF Registry program.

The GLORIA-AF registry enrolls patients age 218 years with a
CHA,DS,-VASc score 21 and nonvalvular AF diagnosed at a maxi-
mum of 3 months prior to their baseline visit. This analysis excluded
females with a CHA,DS,-VASc score of 1.1212 The registry recruits

from a broad cross-section of clinical practice settings, including

academic and community hospitals as well as the offices of specialists
and primarycare providers. Recruiting centers were encouraged to
enroll consecutive patients to minimize selection bias. Exclusion cri-
teria included mechanical heart valves, valve disease expected to
require valve replacement during the course of the registry, >60 days
of VKA treatment for any indication in their lifetime, AF with a gener-
ally reversible cause, life expectancy <1 year, or an indication for OAC
other than AF.

Clinical and demographic characteristics, type of AF, and medical
therapies were recorded using standard electronic case-report forms.

Clinical data were collected using a validated web-based system.

2.1 | Statistical analysis

Demographic data are summarized by mean 4 SD and/or median and
interquartile ranges for continuous variables, and by frequencies and
percentages for categorical variables. Statistical analysis was per-
formed using SAS statistical software, version 9.4 (SAS Institute, Inc.,
Cary, NC).

In the primary analysis, patient characteristics and comorbidities,
prescriber characteristics, and temporal trends for use of OACs
(NOAC or VKA) vs antiplatelet drugs, or no therapy were compared
using multivariable logistic regression models. We selected variables a
priori based on potential factors that might be related to the decision
to provide OAC (Table 1). These variables were selected from those
collected in case-report forms and included the components of the
CHA,DS,-VASc and HAS-BLED scores, sociodemographic factors,
other major comorbidities, and patient characteristics believed to
potentially influence OAC prescription practices. In the secondary
analysis, a similar approach was used to compare patients receiving
NOAC vs VKA therapy.

Adjusted odds ratios (OR) and their 95% confidence intervals
(Cl) were estimated using multivariable logistic regression models
based on the following preselected variables representing comorbid-
ities and demographic data: sex, medical history (heart failure [HF],
hypertension, diabetes mellitus [DM], prior stroke/transient ischemic
attack [TIA], prior bleeding, alcohol abuse, number of concomitant
medications above the cohort median, concomitant therapy with anti-
platelet drugs, liver disease, history of falls, cancer, chronic obstructive
pulmonary disease, peripheral artery disease, coronary artery disease,
smoking), insurance status (statutory or federal, commercial, or self-
pay), pattern of AF (paroxysmal vs persistent/permanent), specialty of
prescribing physician, and type of enrolling site. To analyze temporal
trends, the study period was divided into quartiles of approximately
equal length (November 14, 2011, to June 8, 2012; June 9, 2012, to
January 1, 2013; January 2, 2013, to July 27, 2013; and July
28, 2013, to February 19, 2014). To assess for nonlinear associations,
quadratic terms were entered into the model for continuous variables
(age, height, weight, and creatinine clearance).

For both descriptive and multivariable regression analyses, miss-
ing data points for continuous variables were excluded from the indi-
vidual analysis in question. Missing data points for categorical
variables (eg, medical history) were combined with the “No” category.
The actual numbers of missing data points are listed in the corre-
sponding tables.
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TABLE1 Characteristics of study participants by prescribed stroke-prevention strategy

VKA, n = 885 NOAC, n = 1748 ASA,n =414 None, n = 246 Overall??,
(26.7) (52.7) (12.5) (7.4) N = 3320
Demographics
CHA,DS,-VASc score 3.6+15 32+15 27+15 33+15 33+15
HAS-BLED score 1.5+ 0.9 1.4+ 0.9 20+0.8 12+08 1.5+ 0.9
Age,y 72 +11 71+ 10 67 +13 71+12 71+ 11
Weight, kg 91.8 +26.7 91.3+24.0 88.6 + 23.9 85.6 + 23.6 90.6 + 24.7
CrCl, mL/min 84.0 + 46.0 89.8 +42.7 95.8 + 50.5 80.0 + 38.7 88.2 +44.7
Female sex 398 (45.0) 725 (41.5) 187 (45.2) 118 (48.0) 1441 (43.4)
Medical history
HF 246 (27.8) 316 (18.1) 62 (15.0) 40 (16.3) 669 (20.2)
HTN 749 (84.6) 1437 (82.2) 321 (77.5) 202 (82.1) 2732 (82.3)
DM 301 (34.0) 465 (26.6) 79 (19.1) 67 (27.2) 921 (27.7)
Prior stroke/TIA 136 (15.4) 233 (13.3) 18 (4.3) 27 (11.0) 422 (12.7)
Prior bleed 66 (7.5) 117 (6.7) 44 (10.6) 28 (11.4) 260 (7.8)
Alcohol 28 U/wk 52 (5.9) 136 (7.8) 44 (10.6) 12 (4.9) 246 (7.4)
No. of concomitant meds 41+19 3.8+20 34+20 35+21 3.9+20
Use of antiplatelet drugs 238 (26.9) 408 (23.3) 414 (100) 0(0) 1080 (32.5)
Liver disease 18 (2.0) 20(1.1) 9(2.2) 7(2.8) 54 (1.6)
Falls 48 (5.4) 71(4.1) 27 (6.5) 20(8.1) 171(5.2)
Cancer 157 (17.7) 303 (17.3) 57 (13.8) 48 (19.5) 568 (17.1)
COPD/emphysema 109 (12.3) 166 (9.5) 39 (9.4) 20(8.1) 338(10.2)
PAD 43 (4.9) 81 (4.6) 20 (4.8) 19(7.7) 167 (5.0)
CAD 259 (29.3) 479 (27.4) 96 (23.2) 70 (28.5) 919 (27.7)
Current smoking 80 (9.0) 112 (6.4) 46 (11.1) 27 (11.0) 267 (8.0)
Pattern of AF
Paroxysmal 558 (63.1) 1080 (61.8) 331 (80.0) 187 (76.0) 2175 (65.5)
Persistent 273 (30.8) 583 (33.4) 75(18.1) 50 (20.3) 989 (29.8)
Permanent 54 (6.1) 85 (4.9) 8(1.9) 9(3.7) 156 (4.7)
Insurance
Government 596 (67.3) 1070 (61.2) 239 (57.7) 163 (66.3) 2088 (62.9)
Commercial 186 (21.0) 570 (32.6) 145 (35.0) 67(27.2) 974 (29.3)
None 103 (11.6) 108 (6.2) 30(7.2) 16 (6.5) 258 (7.8)
Clinical care setting
Community hospital 79 (8.9) 124 (7.1) 65 (15.7) 15(6.1) 285 (8.6)
University hospital 77 (8.7) 136 (7.8) 26 (6.3) 11 (4.5) 253 (7.6)
Specialist office 578 (65.3) 1250 (71.5) 242 (58.5) 156 (63.4) 2245 (67.6)
GP/PCP 136 (15.4) 211 (12.1) 79 (19.1) 57 (23.2) 485 (14.6)
Outpatient healthcare/anticoagulant clinic 15(1.7) 27 (1.5) 2(0.5) 7(2.8) 52 (1.6)
Prescribers
Primary care 123 (13.9) 184 (10.5) 59 (14.3) 45 (18.3) 414 (12.5)
Cardiologist 734 (82.9) 1500 (85.8) 348 (84.1) 198 (80.5) 2802 (84.4)
Neurologist 21(2.4) 52(3.0) 2(0.5) 1(0.4) 77 (2.3)

Abbreviations: AF, atrial fibrillation; ASA, acetylsalicylic acid (aspirin); CAD, coronary artery disease; CHA,DS,-VASc, CHF, HTN, age >75 y, DM, stroke/
TIA, vascular disease, age 65-74 vy, sex category (female); CHF, congestive heart failure; COPD, chronic obstructive pulmonary disease; CrCl, creatinine
clearance; DM, diabetes mellitus; GP, general practitioner; HAS-BLED, HTN, abnormal renal and liver function, stroke, bleeding history or predisposition,
labile INR, elderly age (>65 years); HF, heart failure; HTN, hypertension; INR, international normalized ratio; NOAC, non-VKA oral anticoagulant; OAC, oral
anticoagulant; PAD, peripheral arterial disease; PCP, primary-care provider; SD, standard deviation; TIA, transient ischemic attack; VKA, vitamin K antago-
nist. Data are presented as n (%) or mean £ SD.

2 The numbers of patients from treatment groups do not add up to the overall column because 27 patients treated with an antiplatelet drug other than
ASA or a combination of OACs were not presented.

b For OAC treatment (VKA or NOAC), numbers of patients with missing/unknown values for the following characteristics are: HAS-BLED score (n = 211),
CrCl (n = 636), HF (n = 15), HTN (n = 1), prior stroke/TIA (n = 1), prior bleeding (n = 61), alcohol 28 U/wk (n = 102), liver disease (n = 16), prior falls
(n = 65), cancer (n = 7), COPD/emphysema (n = 12), PAD (n = 12), CAD (n = 28), and prescribers (n = 19). For non-OAC treatment (aspirin or none),
numbers of patients with missing/unknown values for the following characteristics are: HAS-BLED score (n = 59), CrCl (n = 157), HF (n = 3), HTN
(n=2), prior stroke/TIA (n = 1), prior bleeding (n = 10), alcohol 28 U/wk (n = 32), liver disease (n = 6), prior falls (n = 21), cancer (n = 0), COPD/emphy-
sema (n = 2), PAD (n = 3), CAD (n = 12), and prescribers (n = 7).
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3 | RESULTS

From November 2011 through February 2014, 3320 eligible patients
were enrolled from 292 centers. A total of 2934 (88.4%) patients were
enrolled from 265 centers in the United States and 386 (11.6%) from
27 centers in Canada. The majority of patients were enrolled from
specialist offices (67.6%), followed by primary-care offices (14.6%).
Most prescribing physicians were cardiologists (84.4%). The mean age
of the study population was 71 + 11 years, the mean CHA,DS,-VASc
score was 3.3 + 1.5, and the mean HAS-BLED score was 1.5 + 0.9.
Patient demographics and medical history are summarized in Table 1,
grouped according to prescribed therapy.

Use of antithrombotic therapy according to age, stroke risk, and
bleeding risk is depicted in Figures 1 and 2. In patients with a
CHA,DS,-VASc score 22, the rate of OAC was significantly lower in
those with a HAS-BLED score of >3 compared with those with a HAS-
BLED score <2 (74.0% vs 83.0%, respectively; P < 0.0001). This was
accompanied by a significant increase in the proportion of patients
managed with aspirin alone (21.7% vs 9.3%, respectively; P < 0.0001).

The results of the multivariable models of factors associated

with the choice of OAC prescription as opposed to non-OAC

WILEY (e

management (antiplatelet drugs or no antithrombotic treatment) are
displayed in Table 2 and in Supporting Information, Table 1, in the
online version of this article. Independent predictors of OAC therapy
prescription were nonparoxysmal AF, prior stroke/TIA, greater num-
ber of concomitant medications, commercial insurance coverage, a
history of HF, and care by a specialist. There was also a positive cor-
relation between increasing age and OAC prescription. Antiplatelet
drug use, history of falls, and prior bleeding were inversely associ-
ated with OAC. There was a significant, “U-shaped” relationship in
the odds of receiving OAC vs no OAC across the 4 time quartiles
(overall P = 0.004; see Supporting Information, Table 1, in the online
version of this article).

The results of the multivariable prediction models for the selec-
tion of NOAC as opposed to VKA therapy in the 2633 patients who
received OAC are presented in Table 3 and in Supporting Information,
Table 2, in the online version of this article. Having commercial insur-
ance coverage and being enrolled at a specialist's office were each sig-
nificantly associated with a greater likelihood of NOAC use. Factors
associated with VKA use included HF, lack of commercial insurance
coverage, DM, and additional therapy with antiplatelet drugs. There

was a significant “U-shaped” relationship in the odds of receiving
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Prescribing patterns for NOAC, VKA, aspirin, or no antithrombotic according to HAS-BLED and CHA,DS,-VASc scores. Among the

3320 eligible patients, 273 patients missing HAS-BLED scores and/or 27 patients who were prescribed other treatments (eg, antiplatelet drugs
except aspirin or treatment combinations) were not included in the figure. Abbreviations: CHA,DS,-VASc, CHF, HTN, age >75 y, DM, stroke/TIA,
vascular disease, age 65-74 vy, sex category (F); CHF, congestive heart failure; DM, diabetes mellitus; F, female; HAS-BLED, HTN, abnormal renal
and liver function, stroke, bleeding history or predisposition, labile INR, elderly age (>65 years); HTN, hypertension; INR, international normalized
ratio; NOAC, non-VKA oral anticoagulant; TIA, transient ischemic attack; VKA, vitamin K antagonist
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FIGURE 2  Stroke prevention strategy according to stroke risk.
Among the 3320 eligible patients, 3293 were included in this analysis
(27 patients treated with antiplatelet drugs except aspirin or
combinations of OACs were excluded). Abbreviations: CHA,DS,-
VASc, CHF, HTN, age >75y, DM, stroke/TIA, vascular disease, age
65-74 vy, sex category (F); CHF, congestive heart failure; DM, diabetes
mellitus; F, female; HTN, hypertension; M, male; NOAC, non-VKA oral
anticoagulant; OAC, oral anticoagulant; TIA, transient ischemic attack;
VKA, vitamin K antagonist

NOAC vs VKA across the 4 time quartiles (overall P < 0.0001; see

Supporting Information, Table 2, in the online version of this article).

4 | DISCUSSION

In this cohort of high-risk North American patients (males with a
CHA,DS,-VASc score 21 and females with a CHA,DS,-VASc
score 22) with newly diagnosed nonvalvular AF, 20% of the analysis
population did not receive OAC therapy. Nonparoxysmal AF, prior
stroke/TIA, more concomitant medications, commercial insurance
coverage, HF, being seen at a specialist office, and advanced age were
associated with use of OAC. Conversely, treatment with antiplatelet
drugs, history of falls, and prior bleeding were associated with a lower
likelihood of OAC. This analysis suggests that patient characteristics
and conditions affect selection of an antithrombotic treatment strat-
egy. This is the first study to examine patient, physician, and temporal
factors associated with the stroke-prevention strategy prescribed for
North American patients with AF.

OAC in our cohort (79.3%) is at the higher end of the range
reported in other contemporary registries. Differences in OAC rates
among registries may reflect different inclusion criteria; whereas other
major registries include all patients, GLORIA-AF includes patients with
a CHA,DS,-VASc score 21.172028 |n 3 report from the US-based
Practice Innovation and Clinical Excellence (PINNACLE) registry
(enrollment January 2008 to December 2012), among patients with a
mean CHA,DS,-VASc score of 3.7, only 44.9% of patients received
OAC and 31.4% were placed on therapy with antiplatelet drugs.'”
This registry sampled exclusively from cardiology practices and did
not report the components of the HAS-BLED score.

In a publication from the most recent cohort (2014-2015) of the
Global Anticoagulant Registry in the FIELD-Atrial Fibrillation
(GARFIELD-AF), among patients with a median CHA,DS,-VASc score

TABLE 2
prescription

Independent categorical predictors of OAC vs non-OAC

Adjusted OR
(95% CI)*P P Value®
Medical history

No/missing 1.00 (Ref) —
HF 1.44(1.07-1.92) 0.015
Prior stroke/TIA 2.00(1.37-2.92) 0.0003
No. of concomitant meds > median® 1.47 (1.13-1.92) 0.005
Prior bleed 0.50 (0.35-0.72) 0.0002
Use of antiplatelet drug 0.18 (0.14-0.23) <0.0001
History of falls 0.41(0.27-0.63)  <0.0001

Pattern of AF

Paroxysmal 1.00 (Ref) —

Persistent/permanent 2.02 (1.56-2.63) <0.0001
Insurance

Statutory/federal 1.00 (Ref) -

Commercial 1.41 (1.07-1.85) 0.016
Clinical care setting®

Community hospital 1.00 (Ref) —

Specialist 1.50 (1.04-2.17) 0.032

Abbreviations: AF, atrial fibrillation; Cl, confidence interval; HF, heart fail-
ure; OAC, oral anticoagulant; OR, odds ratio; Ref, reference; TIA, transient
ischemic attack.

2 OR >1 favors OAC; OR <1 favors antiplatelet drug or no OAC.
b This analysis included 3313 patients.

¢ See Supporting Information, Table 1, in the online version of this article
for the full information and results of the associated multivariable predic-
tion model.

4 Median no. of concomitant medications excluding antithrombotic drugs.

¢ There is a trend for greater likelihood of OAC in the university hospital
clinical setting (OR: 1.66, 95% CI: 0.97-2.83, P = 0.063).

of 3.0, 71.1% were taking OAC and 16.6% were taking antiplatelet
drug monotherapy.?° In a 2015 report from the EURO-Observational
Research Programme on Atrial Fibrillation (EORP-AF) registry (enroll-
ment February 2012 to March 2013), OAC was prescribed to 79.8%
and 81.5% of females and males, respectively.?® Data from the
GARFIELD-AF registry indicate that appropriate OAC has increased
over time and this is largely driven by increased use of NOACs.2° The
most recent publication has highlighted factors underpinning the deci-
sion between VKA and NOAC. NOACs were chosen more often than
VKAs among men, the elderly (age >65 years), patients of Asian eth-
nicity, those with dementia, those using nonsteroidal anti-
inflammatory drugs, and current smokers. VKAs were chosen more
often than NOACs among patients with cardiac, vascular, and/or renal
comorbidities.

Differences in patient characteristics and the rates of medication
usage between North American patients and other patients in the
global GLORIA-AF registry program have been reported previously.?®
Globally, 80% of patients with a CHA,DS,-VASc score 21 were pre-
scribed OAC and 12% were prescribed therapy with antiplatelet drugs
alone.}??4 North American patients make up 22.5% of the global
cohort and medication usage rates are similar to the overall global
trends. Rates of OAC were highest in Europe, where 90% of patients
received OAC and 6% were given antiplatelet drugs alone. Slightly
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TABLE 3 Independent categorical predictors of NOAC vs VKA
prescription

Adjusted OR
(95% CI)*P P Value®
Medical history
No/missing 1.00 (Ref) —
HF 0.55(0.44-0.70) <0.0001
DM 0.78 (0.62-0.99) 0.037
Use of additional antiplatelet drug 0.79 (0.63-0.99) 0.043
Insurance
Statutory/federal 1.00 (Ref) —
Commercial 1.72 (1.34-2.22) <0.0001
Self-pay/no coverage/unknown 0.64 (0.45-0.92) 0.015
Clinical care setting®
Community hospital 1.00 (Ref) —
Specialist office 1.61(1.12-2.32) 0.010

Abbreviations: Cl, confidence interval; DM, diabetes mellitus; GP, general
practitioner; HF, heart failure; NOAC, non-VKA oral anticoagulant; OR,
odds ratio; PCP, primary-care provider; Ref, reference; VKA, vitamin K
antagonist.

@ OR >1 favors NOAC; OR <1 favors VKA.
b This analysis included 2633 patients.

¢ See Supporting Information, Table 2, in the online version of this article
for the full information and results of the associated multivariable predic-
tion model.

9 There is a trend for greater likelihood of NOAC use in the GP/PCP clini-
cal setting (OR: 1.52, 95% Cl: 0.98-2.37, P = 0.063).

higher rates of OAC use in Europe may be driven by the fact that ESC
guidelines more strongly suggest OAC for patients with a single
CHA,DS,-VASc risk factor (other than sex) than do guidelines from
the United States.!>1?

In this study, use of antiplatelet drugs, history of falls, prior bleed-
ing, and paroxysmal AF (vs persistent/permanent AF) were identified
as potential reasons for not prescribing OAC. In the present
cohort, approximately 1 in 4 patients who received OAC also received
antiplatelet drugs. The practice of combining antiplatelet drugs and
OAC has been associated with increased bleeding without reduction
in thrombotic outcomes.??2° Additionally, discontinuing therapy with
antiplatelet drugs is one of the modifiable elements of the HAS-BLED
score.®! Outside of specific transient indications such as recent acute
coronary syndrome or coronary stent, prescribing concomitant ther-
apy with antiplatelet drugs in patients receiving OAC for AF should be
avoided.'>*3

Falls remain a controversial risk factor for bleeding in patients
with AF;%27-3% however, there is no clear evidence to support falls or a
predisposition thereto as a contraindication to OAC. The ESC guide-
lines recommend withholding therapy only in patients with a predis-
position to severe, uncontrolled falls.1®

It is not surprising that patients in this cohort with a history of
bleeding were significantly less likely to receive OAC. The approach to
stroke prevention in patients with AF and a history of bleeding is chal-
lenging. Observational data suggest that in patients who have bled on
OAC, resumption of OAC after an appropriate interval impacts posi-
tively on stroke and mortality, even after an intracranial bleed.*>-3”

However, many questions remain with respect to the safety, timing,

and circumstances under which to initiate or resume OAC after a
bleeding event, and randomized studies are required to provide
guidance.*®

Bleeding risk also influenced choice of stroke prevention strategy
in this cohort. Among patients at higher risk of stroke (ie, CHA,DS,-
VASc score 22), those at high risk of bleeding (ie, HAS-BLED score
>3) were significantly less likely to receive OAC and more likely to
receive antiplatelet drugs than those at low risk of bleeding (ie, HAS-
BLED score <2; Figure 1). The superiority of OAC over therapy with
antiplatelet drugs for stroke prevention has been well-established in a
meta-analysis.® The net clinical benefit (balance of stroke and bleed-
ing) of OAC over therapy with antiplatelet drugs has been demon-
strated in patients with AF who have additional risk factors for stroke,
including those with higher HAS-BLED scores.>®3? We advocate that
a high HAS-BLED score should not preclude the use of OAC; rather, it
should help identify patients who need closer follow-up, addressing
reversible factors for bleeding.}34°

Patients with paroxysmal AF were less likely to receive OAC than
those with persistent or permanent AF. However, the balance of cur-
rent evidence suggests that although patients with permanent AF
appear to have a higher risk of stroke, patients with each of the 3 pat-
terns of “clinical” AF (permanent, persistent, or paroxysmal) who have
additional stroke risk factors have a sufficiently high risk of stroke to
warrant consideration of OAC.**~** This position is supported by the
AHA/ACC/HRS, ESC, and CCS guidelines, each of which recommend
against taking the clinical pattern of AF into account when risk-
stratifying patients with AF.**"1% Patients with paroxysmal AF were
included in all major trials of OAC.”~1°

In our secondary analysis, approximately two-thirds of patients
who started OAC therapy received 1 of the NOACs. NOAC use (over
VKA) was predicted by having commercial insurance coverage and
care from a specialist. Factors that predicted use of a VKA included
HF, lack of insurance coverage, DM, and additional therapy with anti-
platelet drugs. We found significant “U-shaped” relationships in the
odds of receiving OAC and the odds of receiving a NOAC across the
4 time quartiles in our study. These relationships could reflect interac-
tions between a number of physician, patient, and payer factors that
impacted prescribing patterns for OACs and NOACs over this time-
frame. Overall, our analysis supports the notion that, after an initial
latency period, NOAC use is beginning to overtake VKA use in North

America and throughout the world.?”-2045

4.1 | Study limitations

This study enrolled patients from 413 centers in Canada and the
United States, encompassing a wide range of healthcare settings in
order to represent a broad cross-section of patients treated. Sites
were directed by protocol to enroll patients consecutively; however,
because GLORIA-AF is not population-based, it may not completely
represent the entirety of the AF population. The observed treatment
patterns are affected by the sites composing the sample.

Most patients (84.4%) had a cardiologist as the prescribing physi-
cian and most (67.6%) were seen in a specialist office. This may have
affected the number of patients receiving OAC and increased the pro-
portion receiving a NOAC. It is worth noting that these data were
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collected before the arrival of target-specific reversal agents for
NOACsS; it remains unknown whether the availability of reversal
agents would change decisions to offer OAC and/or to offer a NOAC
over VKA.

5 | CONCLUSION

In this North American cohort of patients with AF, one-fifth of the
study population, comprising males with a CHA,DS,-VASc score 21
and females with a CHA,DS,-VASc score 22, did not receive OAC.
CHADS, risk factors generally predicted OAC; however, use of anti-
platelet drugs, a history of falling, prior bleeding, and paroxysmal AF

were identified as potential reasons to not provide OAC.

Author contributions

The authors meet criteria for authorship as recommended by the
International Committee of Medical Journal Editors. BO, JLH, MVH,
and GYHL contributed to the design and conduct of the global regis-
try. WFM, JSH, and DC developed this secondary manuscript with
input from the other authors. SL contributed to statistical analysis. All
authors contributed to manuscript preparation and have approved the

final article.

Acknowledgement

This work was supported by Boehringer Ingelheim Pharmaceuticals,
Inc. (BIPI). Editorial support was provided by Daniella Babu, PhD, of
Envision Scientific Solutions, which was contracted and compensated

by BIPI for these services.

Conflicts of interest

The authors received no direct compensation related to the development
of the manuscript. DC has received personal fees from Bayer and
Boehringer Ingelheim, grants and personal fees from Daiichi-Sankyo,
and grants from Bristol-Myers Squibb/Pfizer. BO received personal
fees from during the conduct of the study as well as personal fees
from Lundbeck, On-X/Cryolife, and Amarin outside the submitted
work. JLH received consulting fees from Boehringer Ingelheim during
the conduct of the study; consulting fees were received from Bayer
HealthCare, Boehringer Ingelheim, Ortho-McNeil-Janssen (Johnson &
Johnson), and Pfizer outside the submitted work. MVH received
grants from and has undertaken consulting for Boehringer Ingelheim,
Pfizer-BMS, Bayer HealthCare, and Daiichi-Sankyo. GYHL has under-
taken consulting for Bayer/Janssen, Bristol-Myers Squibb/Pfizer, Bio-
tronik, Medtronic, Boehringer Ingelheim, Microlife, and Daiichi-
Sankyo, and speaking for Bayer, Bristol-Myers Squibb/Pfizer, Medtro-
nic, Boehringer Ingelheim, Microlife, Roche, and Daiichi-Sankyo; no
personal fees were received. SL is an employee of Boehringer Ingel-
heim Pharmaceuticals, Inc. JSH has received research support from
Boehringer Ingelheim, Boston Scientific, Bristol-Myers Squibb/Pfizer,
Medtronic, and St. Jude Medical. The authors declare no other poten-

tial conflicts of interest.

ORCID

William F. Mcintyre "= http://orcid.org/0000-0001-6082-7542

REFERENCES

1. Wolf PA, Abott RD, Kannel WB. Atrial fibrillation: a major contributor
to stroke in the elderly. The Framingham Study. Arch Intern Med.
1987;147:1561-1564.

2. Conen D, Chae CU, Glynn RJ, et al. Risk of death and cardiovascular
events in initially healthy women with new-onset atrial fibrillation.
JAMA. 2011;305:2080-2087.

3. Hart RG, Pearce LA, Aguilar MI. Meta-analysis: antithrombotic therapy
to prevent stroke in patients who have nonvalvular atrial fibrillation.
Ann Intern Med. 2007;146:857-867.

4. Connolly S, Pogue J, Hart R, et al; Active Writing Group of the ACTIVE
Investigators. Clopidogrel plus aspirin versus oral anticoagulation for
atrial fibrillation in the Atrial fibrillation Clopidogrel Trial with Irbesar-
tan for prevention of Vascular Events (ACTIVE W): a randomised con-
trolled trial. Lancet. 2006;367:1903-1912.

5. Wells PS, Holbrook AM, Crowther NR, et al. Interactions of warfarin
with drugs and food. Ann Intern Med. 1994;121:676-683.

6. Jones M, McEwan P, Morgan CL, et al. Evaluation of the pattern of
treatment, level of anticoagulation control, and outcome of treatment
with warfarin in patients with non-valvular atrial fibrillation: a record
linkage study in a large British population. Heart. 2005;91:472-477.

7. Granger CB, Alexander JH, McMurray JJ, et al; ARISTOTLE Commit-
tees and Investigators. Apixaban versus warfarin in patients with atrial
fibrillation. N Engl J Med. 2011;365:981-992.

8. Patel MR, Mahaffey KW, Garg J, et al; ROCKET-AF Investigators. Riv-
aroxaban versus warfarin in nonvalvular atrial fibrillation. N Engl J Med.
2011;365:883-891.

9. Giugliano RP, Ruff CT, Braunwald E, et al; ENGAGE AF-TIMI 48 Inves-
tigators. Edoxaban versus warfarin in patients with atrial fibrillation. N
Engl J Med. 2013;369:2093-2104.

10. Connolly SJ, Ezekowitz MD, Yusuf S, et al; RE-LY Steering Committee
and Investigators. Dabigatran versus warfarin in patients with atrial
fibrillation [published correction appears in N Engl J Med. 2010;363:
1877]. N Engl J Med. 2009;361:1139-1151.

11. January CT, Wann LS, Alpert JS, et al. 2014 AHA/ACC/HRS guideline
for the management of patients with atrial fibrillation: a report of the
American College of Cardiology/American Heart Association Task
Force on Practice Guidelines and the Heart Rhythm Society [published
correction appears in J Am Coll Cardiol. 2014;64:2305-2307]. J Am
Coll Cardiol. 2014;64:e1-e76.

12. Macle L, Cairns J, Leblanc K, et al; CCS Atrial Fibrillation Guidelines
Committee. 2016 Focused update of the Canadian Cardiovascular
Society Guidelines for the management of atrial fibrillation [published
correction appears in Can J Cardiol. 2017;33:552-553]. Can J Cardiol.
2016;32:1170-1185.

13. Kirchhof P, Benussi S, Kotecha D, et al; ESC Scientific Document
Group. 2016 ESC guidelines for the management of atrial fibrillation
developed in collaboration with EACTS. Eur Heart J. 2016;37:
2893-2962.

14. Go AS, Hylek EM, Phillips KA, et al. Prevalence of diagnosed atrial
fibrillation in adults: national implications for rhythm management and
stroke prevention: the Anticoagulation and Risk Factors in Atrial Fibril-
lation (ATRIA) Study. JAMA. 2001;285:2370-2375.

15. Chugh SS, Havmoeller R, Narayanan K, et al. Worldwide epidemiology
of atrial fibrillation: a Global Burden of Disease 2010 Study. Circula-
tion. 2014;129:837-847.

16. Vinereanu D, Lopes RD, Bahit MC, et al; IMPACT-AF Investigators. A
multifaceted intervention to improve treatment with oral anticoagu-
lants in atrial fibrillation (IMPACT-AF): an international,
cluster-randomised trial. Lancet. 2017;390:1737-1746.

17. Hsu JC, Maddox TM, Kennedy KF, et al. Oral anticoagulant therapy
prescription in patients with atrial fibrillation across the spectrum of
stroke risk: insights from the NCDR PINNACLE Registry. JAMA Car-
diol. 2016;1:55-62.



MCINTYRE ET AL.

751

WILEY

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Hsu JC, Maddox TM, Kennedy K, et al. Aspirin instead of oral antico-
agulant prescription in atrial fibrillation patients at risk for stroke. J Am
Coll Cardiol. 2016;67:2913-2923.

Huisman MV, Rothman KJ, Paquette M, et al; GLORIA-AF Investiga-
tors. Antithrombotic treatment patterns in patients with newly diag-
nosed nonvalvular atrial fibrillation: the GLORIA-AF Registry, phase II.
Am J Med. 2015;128:1306.e1-1313.e1.

Camm AJ, Accetta G, Ambrosio G, et al; GARFIELD-AF Investigators.
Evolving antithrombotic treatment patterns for patients with newly
diagnosed atrial fibrillation. Heart. 2017;103:307-314.

Dreischulte T, Barnett K, Madhok V, et al. Use of oral anticoagulants
in atrial fibrillation is highly variable and only weakly associated with
estimated stroke risk: cross-sectional population database study. Eur J
Gen Pract. 2014;20:181-189.

Potpara TS, Lip GY; BALKAN-AF Investigators. Patterns in atrial fibril-
lation management and ‘real-world’ adherence to guidelines in the Bal-
kan Region: an overview of the Balkan-atrial fibrillation survey. Eur
Heart J. 2015;36:1943-1944.

Kirchhof P, Ammentorp B, Darius H, et al. Management of atrial fibril-
lation in seven European countries after the publication of the 2010
ESC Guidelines on atrial fibrillation: primary results of the PREvention
oF thromboemolic events-European Registry in Atrial Fibrillation
(PREFER in AF). Europace. 2014;16:6-14.

Hsu JC, Akao M, Abe M, et al. International Collaborative Partnership
for the Study of Atrial Fibrillation (INTERAF): rationale, design, and ini-
tial descriptives. J Am Heart Assoc. 2016;5:pii:e004037.

Potpara TS, Trendafilova E, Dan GA, et al; BALKAN-AF Investigators.
The patterns of non-vitamin K Antagonist oral anticoagulants
(NOACs) use in patients with atrial fibrillation in seven Balkan coun-
tries: a report from the BALKAN-AF Survey. Adv Ther. 2017;34:
2043-2057.

Huisman MV, Rothman KJ, Paquette M, et al; GLORIA-AF Investiga-
tors. The changing landscape for stroke prevention in AF: findings
from the GLORIA-AF Registry Phase 2. J Am Coll Cardiol. 2017;69:
777-785.

Huisman MV, Lip GY, Diener HC, et al. Design and rationale of Global
Registry on Long-Term Oral Antithrombotic Treatment in Patients
with Atrial Fibrillation: a global registry program on long-term oral
antithrombotic treatment in patients with atrial fibrillation. Am Heart J.
2014;167:329-334.

Lip GY, Laroche C, Boriani G, et al. Sex-related differences in presen-
tation, treatment, and outcome of patients with atrial fibrillation in
Europe: a report from the Euro Observational Research Programme
Pilot survey on Atrial Fibrillation. Europace. 2015;17:24-31.

Flaker GC, Gruber M, Connolly SJ, et al; SPORTIF Investigators. Risks
and benefits of combining aspirin with anticoagulant therapy in
patients with atrial fibrillation: an exploratory analysis of stroke pre-
vention using an oral thrombin inhibitor in atrial fibrillation (SPORTIF)
trials. Am Heart J. 2006;152:967-973.

Steinberg BA, Kim S, Piccini JP, et al; ORBIT-AF Investigators and
Patients. Use and associated risks of concomitant aspirin therapy with
oral anticoagulation in patients with atrial fibrillation: insights from the
Outcomes Registry for Better Informed Treatment of Atrial Fibrillation
(ORBIT-AF) Registry. Circulation. 2013;128:721-728.

Pisters R, Lane DA, Nieuwlaat R, et al. A novel user-friendly score
(HAS-BLED) to assess 1-year risk of major bleeding in patients with
atrial fibrillation: the Euro Heart Survey. Chest. 2010;138:1093-1100.
Banerjee A, Clementy N, Haguenoer K, et al. Prior history of falls and
risk of outcomes in atrial fibrillation: the Loire Valley Atrial Fibrillation
Project. Am J Med. 2014;127:972-978.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Sellers MB, Newby LK. Atrial fibrillation, anticoagulation, fall risk, and
outcomes in elderly patients. Am Heart J. 2011;161:241-246.
Man-Son-Hing M, Nichol G, Lau A, et al. Choosing antithrombotic
therapy for elderly patients with atrial fibrillation who are at risk for
falls. Arch Intern Med. 1999;159:677-685.

Nielsen PB, Larsen TB, Skjgth F, et al. Restarting anticoagulant treat-
ment after intracranial haemorrhage in patients with atrial fibrillation
and the impact on recurrent stroke, mortality and bleeding: a nation-
wide cohort study [published correction appears in Circulation. 2017,
135:e48]. Circulation. 2015;132:517-525.

Staerk L, Lip GYH, Olesen JB, et al. Stroke and recurrent haemorrhage
associated with antithrombotic treatment after gastrointestinal bleed-
ing in patients with atrial fibrillation: nationwide cohort study. BMJ.
2015;351:h5876.

Kuramatsu JB, Gerner ST, Schellinger PD, et al. Anticoagulant reversal,
blood pressure levels, and anticoagulant resumption in patients with
anticoagulation-related intracerebral hemorrhage. JAMA. 2015;313:
824-836.

Friberg L, Rosenqvist M, Lip GYH. Evaluation of risk stratification
schemes for ischaemic stroke and bleeding in 182 678 patients with
atrial fibrillation: the Swedish Atrial Fibrillation cohort study. Eur
Heart J. 2012;33:1500-1510.

Olesen JB, Lip GYH, Lindhardsen J, et al. Risks of thromboembolism
and bleeding with thromboprophylaxis in patients with atrial fibrilla-
tion: a net clinical benefit analysis using a ‘real world’ nationwide
cohort study. Thromb Haemost. 2011;106:739-749.

Lip GYH, Lane DA. Modern management of atrial fibrillation requires ini-
tial identification of “low-risk” patients using the CHA,DS,-VASc score,
and not focusing on “high-risk” prediction. Circ J. 2014;78:1843-1845.
Vanassche T, Lauw MN, Eikelboom JW, et al. Risk of ischaemic stroke
according to pattern of atrial fibrillation: analysis of 6563
aspirin-treated patients in ACTIVE-A and AVERROES. Eur Heart J.
2015;36:281a-287a.

Takabayashi K, Hamatani Y, Yamashita Y, et al. Incidence of stroke or
systemic embolism in paroxysmal versus sustained atrial fibrillation:
the Fushimi Atrial Fibrillation Registry. Stroke. 2015;46:3354-3361.
Mcintyre WF, Healey JS. Stroke prevention for patients with atrial
fibrillation: beyond the guidelines. J Atr Fibrillation. 2017;9:1475.
Boriani G, Botto GL, Padeletti L, et al; Italian AT-500 Registry Investi-
gators. Improving stroke risk stratification using the CHADS2 and
CHA,DS,-VASc risk scores in patients with paroxysmal atrial fibrilla-
tion by continuous arrhythmia burden monitoring. Stroke. 2011;42:
1768-1770.

Ogab Z, McIntyre WF, Quinn KL, et al. Resident physicians' choices of
anticoagulation for stroke prevention in patients with nonvalvular
atrial fibrillation. Can J Cardiol. 2016;32:824-828.

SUPPORTING INFORMATION

Additional supporting information may be found online in the

Supporting Information section at the end of the article.

How to cite this article: Mcintyre WF, Conen D,
Olshansky B, et al. Stroke-prevention strategies in North
American patients with atrial fibrillation: The GLORIA-AF reg-
istry program. Clin Cardiol. 2018;41:744-751. https://doi.org/

10.1002/clc.22936



