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‘Abstract

Background: The objective of this report was to assess the care
gap in the management of Atrial Fibrillation (AF) using a national
chart audit. Care gap was defined as the difference between actu-
al practice and that recommended by the Canadian Cardiovascular
Society (CCS) guidelines.
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Method/results: A total of 81 primary care physicians responded Published Date: April 10, 2017
to an electronic survey detailing the care of 435 AF patients (age

218 years who had no significant heart valve disorder). The median
CHADS, score was 2; the median HAS-BLED score was 2. Most
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(91.7%) had a CHADS, of 21. The CHADS, scores were estimat-
ed/guessed in 9.0% and 22.3% for HAS-BLED. In patients with a
CHADS,21, 95.7% of patients were anticoagulated and 21 of the
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36 patients with CHADS, of 0 were anticoagulated (13 of the latter N Y,
36 patients were = 65 years old). Warfarin was used in 26.0% of s g

patients whereas novel oral anticoagulants (NOACs) were used in Abbrev1at10ns
66.7%. There was a tendency to favor warfarin over NOACs in pa-
tients with higher bleeding risk. Applying results from our study to the
Canadian population up to 455 thromboembolic events, 1038 major
bleeds and 525 intracranial hemorrhages could have been prevent-
ed annually had all AF patients been treated with NOACs.

AF: Atrial Fibrillation
CCS: Canadian Cardiovascular Society

eGFR: estimated Glomerular Filtration Rate

Conclusion: Our study provides a contemporary portrait of man-
agement of AF in Canada. Although risk assessment tools remain
underused, the vast majority of patients with thromboembolic risk
warranting anticoagulation were receiving it. Nearly a quarter of the
patients were not receiving the recommended first line treatment
(NOACS).

INR: International Normalized Ratio
NOAC: Novel Oral Anticoagulants

TTR: Time in Therapeutic Range

Introduction

Keywords: Atrial fibrillation; Oral anticoagulation

Atrial Fibrillation (AF) is the most common sustained arrhythmia
and affects 1-2% of the population [1,2]. The incidence of AF increases
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with age with an estimated 6% of the population age 65 years and
over being afflicted [3]. The most feared outcome of AF is a throm-
boembolic event resulting in a fatal or debilitating stroke. The risk for
thromboembolism can be estimated using a variety of risk based tools;
the most commonly used one being CHADS, (one point each for con-
gestive heart failure, hypertension, Age >75 years, diabetes mellitus,
and two points for prior Stroke/transient ischemic attack/non-central
nervous system thrombo embolism). Since oral anticoagulation is fre-
quently recommended, the risk of a thromboembolic event must be
weighed against the probability of a major bleeding event; a consider-
ation that should be discussed with all patients individually. The HAS-
BLED score (hypertension, abnormal renal/liver function, stroke,
bleeding history, labile International normalized ratio, elderly, drugs/
alcohol) is a tool often used to individualize estimates of bleeding risk
for this purpose. Although current guidelines recommend using cal-
culation tools to assess the risk of stroke and risk of hemorrhage, these
tools are underused as evidenced in our previous publications [4-6].

The purposes of this report were to assess contemporary manage-
ment for stroke prevention in patients with non valvular AF in Can-
ada relative to the 2014 Canadian Cardiovascular Society AF guide-
lines and to identify care gaps in the management of anticoagulation
in these patients.

Methods

Question AF (quality enhancement initiative to evaluate stroke
risk and improve outcomes in patients with atrial fibrillation) was
developed by the Canadian Heart Research Centre and the steering
committee as an evidence based, maintenance of competence pro-
gram accredited by the College of Family Physicians of Canada and
the Fédération des Médecins Omnipraticiens du Québec, was ap-
proved by a central ethics board, and was funded through an educa-
tional support by the BMS-Pfizer Alliance.

The goals of this maintenance of competence program were to: 1)
summarize contemporary practice in AF management by Canadian
family physicians; 2) provide practice based support tools and address
self identified needs and practice identified care gaps. Approximately
850 primary care physicians across Canada were invited to participate.

Participating physicians were asked to submit data for 10 con-
secutive non valvular AF patients from their practice. This database
of information was used to generate this report. Physicians were not
compensated for participation.

Patients of age >18 years with documented paroxysmal, perma-
nent or persistent AF who did not have a significant heart valve dis-
order (i.e., prosthetic valve, hemodynamically significant or severe
valve disease as assessed by the clinician), clinically significant hepatic
disease (e.g., active hepatitis), or a reversible cause of AF (e.g., recent
cardiac surgery, pulmonary embolus and untreated hyperthyroidism)
were eligible for participation. Information collected for each patient
included demographics, AF history, medical history, stroke risk as-
sessment and method by which it was determined (including, but not
restricted to, CHADS, and CHA,DS -VASc [congestive heart failure,
hypertension, Age over 75 years, diabetes mellitus, stroke, vascular
disease, Age 65-74 years, sex category]), bleeding risk assessment and
method by which it was determined (including, but not restricted to,
HAS-BLED ), current antithrombotic therapy, and most recent INR
values (if on warfarin). This information was gathered by means of an

electronic chart audit form created and maintained by the Canadian
Heart Research Centre.

Descriptive analyses of demographic variables, risk score calcu-
lations, and other variables pertinent to AF management were per-
formed. Continuous variables were summarized as a mean and stan-
dard deviation and discrete variables were reported as counts and
percentages. Calculations were performed to determine the estimated
stroke and bleeding risk, using the CHADS,, CHA,DS,-VASc, and
HAS-BLED indices. Using up to 6 of the most recently available INR
values, estimates of the time in the Therapeutic Range (TTR) were
established using the Rosendaal method, with the therapeutic range
defined as an INR range between 2.0 and 3.0. All analyses were per-
formed using SAS software version 9.4 (SAS Institute Inc, Cary, NC,
USA).

Results

A total of 435 patients (60% male) who were 74.4+10.9 years old
were recruited by 81 physicians from all provinces from February to
October 2014 (Table 1). The average duration of AF was 5.6£5.0 years
with permanent AF being most common (38%) followed by persistent
AF (31%) and paroxysmal AF (29%); in 2% the AF had not been clas-
sified. Prior history of stroke was present in 11%, TIA in 10%, and
non neurologic systemic embolism in 2%. Prior rhythm management
included cardio version in 9%, ablation in 5%, and 73% were on anti
arrhythmic medication. The most common co morbidities were hy-
pertension (72%), smoking (39%), coronary artery disease (34%), di-
abetes mellitus (30%), congestive heart failure (20%) and peripheral
arterial disease (9%). Prior history of major bleeding was documented
in 5% of patients, liver disease in 2%, stage 3 chronic renal disease
(eGFR 30-59ml/min) in 38%, stage 4 chronic renal disease (eGFR <30
ml/min) in 5%, and heavy alcohol consumption (>10 drinks/week) in
2.5%. Review of current medications revealed 59% use of beta block-
ers, 55% use of lipid lowering therapy, 32% use of an angiotensin con-
verting enzyme inhibitor, 23% use of an angiotensin receptor blocker,
29% use of a diuretic, 15% use of a calcium channel blocker, 5% use of
amiodarone, and 5% use of sotalol.

Provinces Number of patients Number of sites
Alberta 43 (9.9%) 9
British Columbia 29 (6.7%) 6
Manitoba 16 (3.7%) 3
Newfoundland and Labrador 5 (1.2%) 1
Ontario 144 (33.1%) 25
Quebec 183 (42.1%) 34
Saskatchewan 15 (3.56%) 3
Total 435 81

Table 1: Distribution of Patients by Provinces.

The thromboembolic risk based on CHADS, score was 6 in 2% of
the patients, 5 in 3% of the patients, 4 in 8% of the patients, 3 in 23%
of the patients, 2 in 31% of the patients, 1 in 25% of the patients, and 0
in 8% of the patients. In contrast, physicians estimate of the CHADS,
score was 0 in 16% of the patients. Guesses or estimates were used by
physicians in 9% of the CHADS, scores and 22% of HAS-BLED scores.
We also calculated the CHA,DS,-VASc score which was 0in 3%, 1 in
7%, 2 in 14%, 3 in 20%, 4 in 26%, 5 in 14%, 6 in 9%, 7 in 5%, 8 in 2%
and 9 in 1 % (median score was 4).
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Apixaban (n=97) Dabigatran (n=81) Rivaroxaban (n=112) ‘Warfarin (n=113) No OAC (n=32) P
CHADS, score
0 6(6.2) 2(2.5) 9 (8.0) 4(3.5 15 (46.9)
<0.001
1 25 (25.8) 19 (28.5) 29 (25.9) 26 (23.0) 8 (25.0)
>2 66 (68.0) 60 (74.1) 74 (66.1) 83 (78.5) 9 (28.1)
CHADS, score 2.2+1.3 2.2+1.1 2.1+1.8 2.5+1.4 1.1+1.3 <0.001
HAS-BLED score 1.9t 1.1 1.9%£1.0 1.71£0.91 2.4%1.2 2.1+1.0 <0.001
Table 2: Comparison with and without anticoagulant therapy groups.
Note: Comparing among groups with anticoagulant therapy, p value=0.59, 0.19 and <0.001 for the above CHADS, score group 0, 1=2; CHADS, score and HAS-BLED score
respectively.

Therapy According to Thromboembolic
Risk

Among 435 patients, 113 (26.0%) were anticoagulated using war-
farin whereas 66.7% of patients were on NOACs: apixaban (22.3%),
dabigatran (18.6%) and rivaroxaban (25.8%). Further details re-
garding the use of specific oral anticoagulant therapies are shown in
table 2.

Of the 399 patients with a CHADS, score >1, 382 patients (95.7%)
were on anticoagulant therapy as per the CCS AF guideline recom-
mendations. Of the 17 patients with a CHADS, score =1 who were
not anticoagulated the CHADS; score was 1 in 2 patients, 2 in 4 pa-
tients, 3 in 2 patients, 4 in 4 patients, 5 in 4 patients and 6 in 1 patient.
Among these 17 patients the HAS-BLED score was 1 in 1 patient, 2 in
7 patients, 3 in 5 patients and 4 in 4 patients. Of these 17 patients, 11
patients received ASA, 1 patient received clopidogrel, and 5 received
no antithrombotic therapy (1 refused, 3 had history of prior bleed and
1 had high bleeding risk).

Among the 382 patients on anticoagulant therapy, 109 (29%) were
on warfarin. Two or more International Normalized Ration (INR)
measurements were available for 102 of these 109 patients (94%) al-
lowing calculation of a Time in Therapeutic Range (TTR). The average
TTR was 72+29%. The TTR was 270% in 63% of the patients. Com-
parison of the two most populous provinces revealed a better INR
management in Quebec sites as compared to sites in Ontario : TTR
84+21% vs 59+30% (p=0.0005).

Of the 36 patients with a CHADS, score of 0, 21 patients (58%)
received anticoagulant therapy; 13 of the 21 (62%) were age 65 or old-
er which is consistent with the current recommendation for anticoag-
ulation. Using the prior set of guidelines from 2012 [7], which were in
operation when these data were compiled, anticoagulation would have
been recommended for 17 of these 21 patients who were women, had
history of vascular disease or were older than 65 years of age. Thus,
there remained 4 patients with CHADS; and CHA,DS,-VASc score of
zero for whom no reason could be found to justify the use of anticoag-
ulation.

The average HAS-BLED score of patients receiving warfarin was
greater than that of patients receiving one of the newer direct oral
anticoagulants (p<0.001; Table 2). In 43 patients with a HAS-BLED
score >3, 19 patients (44%) received one of the newer direct oral an-
ticoagulants, 20 patients (47%) received warfarin, and 4 patients (9%)
received neither.

The use of specific newer direct oral anticoagulants and their dos-
ages as a function of renal clearance is shown in table 3 and these
were mostly consistent with the product monographs. None of the
patient with an estimated Glomerular Filtration Rate (eGFR) below
15 mL/min received a NOAC, but some patients with an eGFR below
30mL/min did. For apixaban, where a combination of two out of three
characteristics (age 280 years, weight <60 kg, creatinine >133 pmol/L)
warrants a lower dosage, no patient received a dosage over that which
was recommended.

The Impact of the Care Gap in Stroke

Prevention

Given that the CCS recommends NOACs over warfarin based on
data from previous studies, we expanded the results from our study to
the Canadian population to assess the potential effects of this care gap
[8-10].

We assumed that there were 350,000 patients with non valvular
AF based on the estimated prevalence of 1% in the general population
[11]. We further assumed that those on warfarin (29% or 101 500 pa-
tients) with CHADS, scores >1 would benefit to a greater degree from
treatment with one of the newer direct oral anticoagulants as recom-
mended by the CCS AF guidelines [4]. Using the average CHADS,
score from our study of 2 (translating into a 4% annual risk of throm-
boembolic events) and using a 3.3% annual risk of major bleeds and
0.75% annual risk of intra cranial bleeds, we calculated the annual fre-
quency of these events in these 101 500 Canadian non valvular AF pa-
tients [8-10]. With these assumptions we estimate that if patients were
not treated with an anticoagulant there would have been 4060 strokes
each year related to non valvular AF, which would have been reduced
to 1339 strokes (a 67% relative reduction) if these patients were treated
with warfarin [12]. The 101 500 patients treated with warfarin would
experience 3349 major bleeding events per year of which 761 would
be intracranial bleeds. If the CCS recommendations were followed
and one the newer direct oral anticoagulants were used rather than
warfarin, the results of RE-LY, ROCKET-AF and ARISTOTLE would
predict that up to 455 strokes, 1038 major bleeds, and 525 intracranial
hemorrhages could be prevented each year in Canada (Table 4) [8-10].

Discussion

The results of this study show that, in Canada, patients with an
indication for anticoagulation therapy in the setting of non valvular
atrial fibrillation are very likely to be receiving such therapy. Never-
theless, the choice of anticoagulation agent was less consistent with
current recommendations [4].
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N eGFR #260 mL/min n (%) | eGFR 30-59 mL/minn (%) | eGFR 15-30 mL/min n (%) | eGFR <15 mL/min n (%) | Missing eGFR n (%)

Apixaban 9T** 51 (52.6) 43 (44.3) 3(8.1) 0
2.5 bid 33 3(9.1) 27 (81.8) 3(9.1) o
5 bid 57 42 (78.7) 15 (26.3) 0 0
Dabigatran 81%* 49 (60.5) 29 (35.8) 3(8.7) [
150 bid 40 32 (80.0) 8 (20.0) 0 0
110 bid 32 13 (40.6) 17 (58.1) 2 (6.3) 0

Rivaroxaban | 112%* 78 (65.2) 37 (83.0) 1(0.9) o 1(0.9)

20 od 75 58(77.3) 15 (20.0) 1(1.8) (] 1(1.8)

15 od 31 11 (35.5) 20 (64.5) 0 0 0

eGFR: estimated Glomerular Filtration Rate.

Table 3: Therapy according to renal clearance.

**These numbers do not represent the total of the different dosages since some dosages were unavailable.

Assume 4.0% stroke risk,
# of stroke predicted=4060 (1339 on
warfarin)

Assume 350,000 AF pts on
warfarin (29%)=101,500

# of major bleeds predicted=3349 (if

Assume 3.3% bleed risk, Assume 0.75% ICH risk,
# Intra-cranial bleeds predicted=761

on warfarin) (on warfarin)

. Major bleed pre- . .
- Strokes prevented . . ajor bleed pr RR intra-cranial ICH prevented
RR stroke/TE (#stroke x (1-RR) RR major bleeding vented bleedine (#ICH x (1-RR)
(#tbleed x (1-RR)) &

Dabigatran 110 0.91% 1839x0.09=120 0.8 670 0.31 525
Dabigatran 150 0.66 1839x0.34=455 0.93% 234 0.4 456
Apixaban 0.79 1339x0.21=281 0.69 1038 0.42 441
Rivaroxaban 0.88%* 1339X0.12=160 1.04% 134 0.67 251

*Not statistically significant.

Table 4: Benefits of novel anticoagulants.

We demonstrated an excellent anticoagulation rate of 95.7% in
patients with a CHADS, score >1 which clearly demonstrates that Ca-
nadian physicians are following the guidelines and have incorporated
a risk based approach to treatment into their practice. Although this
result is consistent with those of the recent connect-AF study, it sug-
gests improvement over those of earlier studies and studies in other
jurisdictions [6]. A 2007 publication from a Seattle based database
reported 75% compliance to antithrombotic guidelines and a 2013
Garfield registry study reported that only 60% of patients warranting
anticoagulation were receiving such therapy [13,14]. Of note, the 2014
update of the CCS AF guidelines was used to analyze the data we col-
lected from February to October 2014. Hence, much of the data col-
lection was accomplished prior to their publication in October 2014.
The main change in recommendations was in patients under the age
of 65 with a CHADS, score of 0: in 2012, anticoagulation was recom-
mended for a female with vascular disease who was under the age of
65 whereas, in 2014, anticoagulation was no longer recommended for
this group. Overall, treatment decisions observed in this dataset were
consistent with both the 2012 and 2014 CCS guidelines.

The tendency to underestimate the CHADS, score was still pres-
ent as in our previous study with 16% of patients having a score of
0 when estimated by the physician compared to 8% when formally
calculated [6]. The physicians guessed or estimated CHADS, scores in
9% of patients and HAS-BLED scores in 22% of patients which is con-
cordant, even improved, compared to prior data [6]. Regardless, using
the calculated thromboembolic risk score and the current guidelines,
the vast majority of patients requiring anticoagulation were receiving
it. When Canadian physicians use warfarin, they achieve time in the
therapeutic range averages that exceed those generally reported with
a mean TTR of 72%+29% [15,16]. However, almost a quarter of the

non valvular AF patients requiring anticoagulation were not treated
according to the CCS AF guidelines in that warfarin was chosen over
novel anticoagulants. Furthermore, the use of warfarin was greatest in
patients at highest risk for bleeding suggesting a misconception about
the safety profile of warfarin.

The novel anticoagulants such as dabigatran, rivaroxaban and
apixaban have been proven to be safe and effective alternatives to
warfarin in the RE-LY, ROCKET-AF and ARISTOTLE studies respec-
tively [8-10]. These trials demonstrated that apixaban and dabigatran
150 mg have superior efficacy over warfarin for prevention of stroke
and systemic embolism. Apixaban and dabigatran 110 mg have been
shown to reduce major hemorrhage compared with warfarin and all
the newer direct oral anticoagulants have been shown to reduce in-
tracranial hemorrhage compared to warfarin. A recent meta analysis
including these three pivotal studies demonstrated statistically signif-
icant reductions in the risks of stroke or systemic thromboembolism,
in intracranial bleeds, and in all cause mortality [16]. Based on such
data, considered high quality evidence, the CCS AF guidelines strong-
ly recommend the use of one of the newer direct oral anticoagulants
over warfarin therapy. Nevertheless, 29% of the patients who required
anticoagulation according to the guidelines were anticoagulated with
warfarin. The care gap in the optimal use of the newer direct oral an-
ticoagulants in this setting was further exaggerated by an even greater
warfarin use in patients with higher HAS-BLED scores. Analysis in
the present study found no apparent medical reason for the choice
of warfarin over one of the newer direct oral anticoagulants such as
reduced renal function. Undoubtedly, cost considerations constitute
the major barrier to use of the newer direct oral anticoagulants since
the Canadian provincial public insurance carriers do not cover the
first line use of one of the newer direct oral anticoagulants which are
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reimbursed only if anticoagulation with warfarin is inadequate or con-
traindicated or if monitoring is not possible [17]. Thus, provincial cost
containment schemes may not be in the best interests of the patients.

Potential reasons for choice of specific anticoagulant agents were
not assessed in the present study. In the ORBIT-AF study, patients for
whom dabigatran was chosen over warfarin were more likely to be
younger, to be Caucasian, to be on a private insurance plan, to have
new onset atrial fibrillation and to have a lower risk of thromboem-
bolic events and of bleeding [18]. One of the most common incentives
identified for switching patients from warfarin to dabigatran was spe-
cific patient request with higher education being a prominent factor.

Limitations

The design of our data set acquisition could not exclude the bias
of physician selection, patient selection, or the Hawthorne effect.
While the number of physicians participating was relatively small, we
were able to detect important qualitative trends including the overall
use of anticoagulant therapy in relation to guidelines and available risk
stratification tools for stroke and bleeding risk. Physicians were not
compensated for participation which may have limited the number of
physician and therefore patient participants. We limited the scope of
data acquisition to only those variables that are identified in the guide-
lines (4) as important for risk stratification and management decision
making.

Conclusion

The present study provides insight into the real-world application
of guidelines. It demonstrates a 95% rate of anticoagulation in non
valvular AF patients with an indication for anticoagulation according
to the Canadian Cardiovascular Society AF guideline (4). This trend
suggests an improvement over previously reported compliance rates.
However, almost a third of the patients in the present study received
warfarin rather than one of the newer direct oral anticoagulants even
though use of these newer agents is associated with fewer strokes,
fewer major hemorrhages, and fewer intracranial hemorrhages. We
hypothesize that cost considerations and a misconception regarding
increased bleeding risk with the newer direct oral anticoagulants may
have played a role. This care gap or treatment inertia may result in the
occurrence of as many as 455 extra strokes, 1038 extra major bleeds,
and 525 extra intracranial hemorrhages each year in Canada if our
findings were extrapolated to the total Canadian AF population. Fur-
ther studies to assess the reasons for this care gap would facilitate ef-
forts directed towards improving patient care and are needed given
the limitations of our observations. Management of AF patients that
is more consistent with the Canadian guidelines (i.e., closing the care
gap) will likely result in improved outcomes.
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