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1 | INTRODUCTION

Background: Little is known about the comparative effectiveness and safety of non-vitamin K
antagonist oral anticoagulants (NOAC) compared to warfarin in Chinese atrial fibrillation (AF) patients.
Our aim was to compare the ischemic stroke risk reduction and incidence of intracranial hemorrhage
(ICH) of warfarin in relation to quality of anticoagulation control (as reflected by time in therapeutic
range [TTR]), and to dabigatran and rivaroxaban in a real-world cohort of Chinese AF patients.
Hypothesis: NOAC, rather than warfarin, is preferred in Chinese AF patients.

Methods: Of 2099 patients studied (73.1 4+ 12.3 years, female: 44.6%, CHA,DS,-VASc 3.7 + 1.9
and HAS-BLED 2.0 &+ 1.0) with nonvalvular AF, 963 patients (45.9%) were on warfarin (only
16.3% had TTR 265%), 669 patients were on rivaroxaban, and 467 patients were on dabigatran.
Results: After a mean follow-up of 21.7 4+ 13.4 months, there were 156 ischemic strokes
(annual incidence of 4.10%/year), with the incidence of ischemic stroke being highest in patients
on warfarin with TTR <65% (5.24%/year), followed by those on rivaroxaban (3.74%/year), and
those on warfarin with TTR 265% (3.35%/year), whereas patients on dabigatran had the lowest
incidence of ischemic stroke (1.89%/year). The incidence of ICH was lowest in patients on dabi-
gatran (0.39%/year) compared with those on rivaroxaban (0.52%/year) and warfarin, with TTR
<65% (0.95%/year) and TTR 265% (0.58%/year). Patients on rivaroxaban 20 mg daily had similar
ischemic stroke risk (1.93%/year) and ICH risk (0.21%/year) compared to dabigatran.
Conclusions: In Chinese AF patients, the benefits of warfarin therapy for stroke prevention and
ICH reduction depend on TTR. Of the treatments compared, dabigatran, as well as rivaroxaban

20 mg daily, was associated with lowest ischemic stroke and ICH rates.
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Long-term oral anticoagulant for stroke prevention is the corner-

stone of AF management. For more than 2 decades, warfarin with a tar-

Despite a lower prevalence of atrial fibrillation (AF) among the Chi-
nese population (0.7%-1%) compared with Caucasians (1%-2%),%?
the overall disease burden in the Chinese population is much higher
due to the huge and proportionally larger, aged population. There
were more than 8 million AF patients in mainland China,* which were

3 times that seen in the United States.

get International Normalized Ratio (INR) between 2.0 and 3.0 is the only
effective therapy for stroke prevention in AF. Although warfarin therapy
effectively reduces ischemic stroke and mortality among patients with
AF 2 this therapy has long been grossly underutilized in the Chinese pop-
ulation.* This is partly related to the high intracranial hemorrhage (ICH)

risk inherent to such therapy in the Chinese population,® and partly to
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the widely perceived difference in warfarin sensitivity between Chinese
and Caucasians leading to poor anticoagulation control, as determined by
the time in therapeutic range (TTR).

The non-vitamin K antagonist oral anticoagulants (NOACs) including
dabigatran, rivaroxaban, apixaban, and edoxaban have all been demon-
strated in large randomized control trials to be at least as effective as
warfarin in stroke reduction but with a lower ICH risk.2 In subanalyses of
these major NOAC studies comparing Asian and non-Asian populations,
there are some differences in efficacy and safety profile in Asian and
non-Asian populations.”® In stark contrast to their huge disease burden,
Chinese AF patients have been grossly under-represented in all major
NOAC studies.” ! For instance, Chinese patients typically constitute
only ~5% of the total study populations in these major studies: 5.4%
(986 out of 18 133 patients) in the RE-LY (Randomized Evaluation of
Long-Term Anticoagulation Therapy) trial,” 5.1% (728 out of 14,264
patients) in the ROCKET-AF (Rivaroxaban Once Daily Oral Direct Factor
Xa Inhibition Compared with Vitamin K Antagonism for Prevention of
Stroke and Embolism Trial in Atrial Fibrillation) trial,'° and 5.4% (976 out
of 18,201 patients) in the ARISTOTLE (Apixaban for Reduction in Stroke
and Other Thromboembolic Events in Atrial Fibrillation ) trial.**

Unlike in the United States and other developed countries, where
postmarketing surveillance is actively performed for these new agents
in the general population and in populations under-represented in the
original trials, real-world data focusing on the Chinese population are
largely missing. Although the gold standard to demonstrate treatment
efficacy remains randomized control trials, a real-world clinical registry
that includes patients who are not adequately represented in clinical
trials can provide additional information to fill this void in knowledge.

The aim of our study was to compare the efficacy and safety of
dabigatran, rivaroxaban, and warfarin in a large contemporary pro-
spective real-world hospitalized cohort of Chinese AF patients with

detailed long-term follow-up.

2 | METHODS

2.1 | Study design

This was an observational study from a hospital-based AF regis-
try. %1213 The study protocol was approved by the local institutional
review board. Patients diagnosed with AF in Queen Mary Hospital,
Hong Kong, from January 2008 to December 2014, were identified
via the computerized database of the clinical management system.
The public healthcare system in Hong Kong, which takes care of 95%
of the total population, remained consistent over the study period.
Demographic data, cardiovascular risk factors, and medications were
recorded at baseline. This administrative dataset is well validated for
the primary coding diagnosis of AF. A diagnosis of AF in the
computer-based clinical management system has a positive predictive
value of 99% of AF cases. All hospital admissions, outpatient clinic
visits, laboratory results, and radiological images had been recorded
in the clinical management system since 1996. Demographic data,
cardiovascular risk factors, and medications were recorded at base-
line. The index date was defined as the date of the first occurrence
of AF. For registration of outcome during follow-up, a blanking period

of 14 days after the index date was applied, as the occurrence of a

WILE Y-

stroke or ICH within the first few days of diagnosis of AF is most
likely related to initial presentation rather than a new event.

Ischemic stroke risk was estimated at baseline using the
CHA,DS,-VASc score (C: congestive heart failure [1 point], H: hyper-
tension [1 point], A,: age 65-74 years [1 point] and age 275 years
[2 points], D: diabetes mellitus [1 point], S: prior stroke or transient
ischemic attack [2 points], VA: vascular disease [1 point]; and Sc: sex
category [female] [1 point]) as described in recent guidelines. Likewise,
the HAS-BLED (H: uncontrolled hypertension (systolic blood pressure
>160 mm Hg) (1 point), A: abnormal renal function (serum creatinine
>200 pmol/L) (1 point) and abnormal liver function (cirrhosis or biliru-
bin >2 times upper limits of normal or aspartate aminotransferase ala-
nine transaminase alkaline phosphatase >3 times upper limits of
normal) (1 point), S: previous stroke (1 point); B: prior major bleeding
(1 point), L: labile INR (<60% TTR), E: age >65 years (elderly) (1 point),
D: drugs predisposing to bleeding, alcohol (>8 drinks/week) score was
calculated at baseline as a measure of bleeding risk. Uncontrolled
hypertension was defined as systolic blood pressure >160 mm Hg at
baseline and subsequent visit-to-visit changes in systolic blood pres-
sure were not taken into account. Similarly, liver disease determined
by the derangement in liver biochemistry and renal disease deter-
mined by serum creatinine level were only assessed at baseline, and
subsequent changes were not taken into account. Patients were
excluded if they had CHA,DS,-VASc <1, significant valvular heart dis-
ease including mitral stenosis of any degree and/or prosthetic heart
valves, or incomplete clinical and/or follow-up data. The final analysis
included 2099 patients with nonvalvular AF with a CHA,DS,-VASc of
1 or above, who were classified according to their antithrombotic stra-
tegies: warfarin (TTR 265% or <65%), dabigatran, and rivaroxaban.
According to the center'’s protocol, INR was measured every 8 weeks
and more frequently when INR was not within the therapeutic range.
Among patients receiving warfarin therapy, TTR was calculated for
each patient using the Rosendaal method, in which INR was assumed
to change in a linear manner between measurements, and INR values
on the days with no measurement were interpolated. However, INR
measurements within the first 6 weeks of warfarin therapy were
excluded from this analysis due to the more frequent INR testing and
large fluctuation in measurements during initial warfarin adjustment.
The percentage of time during which a patient had an INR within 2.0
to 3.0 was taken as the TTR. Patients were then further classified into
2 groups according to TTR, either 265% or <65%.

211 |

The primary outcome was a composite of hospital admission with

Outcomes, variables, and data source

ischemic stroke or ICH, or death during the follow-up period. The
secondary outcome was hospital admission for ischemic stroke
and/or ICH. Stroke was defined as a neurological deficit of sudden
onset, persisting for >24 hours, corresponding to a vascular territory
and not explained by other causes (eg, trauma, infection). ICH com-
prises intracerebral hemorrhage, subarachnoid hemorrhage, and sub-
dural hemorrhage.’*  Neuroimaging evidence, either from
computerized tomography or magnetic resonance imaging, was
required to confirm the diagnosis of stroke and ICH. Major bleeding

was defined as a fatal bleeding event, a hospitalized bleeding event
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requiring transfusion, or hospitalization with hemorrhage into a criti-
cal site (ie, intracranial, intraspinal, intra-articular, intraocular, pericar-
dial, retroperitoneal, or intramuscular with compartment syndrome).
The International Classification of Diseases, Tenth Revision, Clinical Mod-
ification codes were used to define these clinical events/outcomes.
Data were retrieved from the medical records, and discharge summa-
ries were retrieved from the territory-wide information network of all
public hospitals in Hong Kong.

2.2 | Statistical analysis

Data are expressed as mean =+ standard derivation for continuous
variables and frequency (%) for categorical variables. For continuous
variables, an independent sample Student t test was used for inter-
group comparisons. Categorical variables were compared using Pear-
son y2 test or Fisher exact test if more than 10% of the cells had an
expected count <5. Kaplan-Meier survival analyses with the log-rank
test were carried out, and Cox proportional hazards regression model
was used to calculate hazard ratios (HRs) of some predictive factors
and their 95% confidence interval (Cls) for the incidence of stroke.
Calculations were performed using SPSS version 21.0 software (IBM,
Armonk, NY). All tests were 2-sided, and P values were considered
significant if <0.05.

(A)

1,167 patients
on warfarin
Since 2008

500 patients on
dabigatran
Since 2010

681 patients on
rivaroxaban
Since 2011

Prosthetic valves
|—> Mitral stenosis
Incomplete data

> Incomplete data | —>| Incomplete data ‘

‘ 963 patients ‘ I 467 patients | | 669 patients I

2,099 patients

S

3 | RESULTS

A total of 2099 patients (73.1 + 12.3 years, female: 44.6%) with non-
valvular AF were included in the final analysis (Figure 1A). Table 1
summarizes the clinical characteristics of the study population. The
mean CHA,DS,-VASc score and mean HAS-BLED score were
3.7 £ 1.9, and 2.0 & 1.0, respectively. Of this cohort, 963 patients
(45.9%) were on warfarin. The mean and median TTR of the warfarin
users were 39.7% and 41.0%, respectively. Only 157 out of
963 patients on warfarin achieved good anticoagulation control with
TTR 265% (16.3%, mean TTR 77.5 &+ 9.3%, median TTR: 75.7%
[interquartile range: 69.9%-83.7%]). Another 669 patients were tak-
ing rivaroxaban (394 [59%] on 20 mg daily and 275 on 15 mg daily
[41%]), and 467 patients were taking dabigatran (397 [85%)] on
110 mg 2 times a day, 54 [12%] on 75 mg 2 times a day, and 16 [3%]
on 150 mg 2 times a day).

Compared with patients on warfarin with TTR 265% and patients
on dabigatran, patients on rivaroxaban were older (73.3 & 12.1 years
vs 71.1 £ 11.7 years and 71.9 + 11.1 years, P = 0.038), and more
likely to have hypertension (85.1% vs 64.3% and 66.8%, P < 0.0001)
and diabetes mellitus (31.5% vs 14.0% and 26.6%, P < 0.0001).
Patients on warfarin with TTR 265% were more likely to have coro-
nary artery disease compared with patients on rivaroxaban and
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(A) Study population and flowchart of patient selection. (B) Kaplan-Meier estimates of the composite outcome-free survival in

Chinese AF patients on warfarin and on a NOAC. (C) Kaplan-Meier estimates of the composite outcome-free survival in Chinese AF patients on
warfarin with TTR 265%, patients on warfarin with TTR <65%, patients on rivaroxaban, and patients on dabigatran. Abbreviations: AF, atrial
fibrillation; NOAC, non-vitamin K antagonist oral anticoagulant; TTR, time in therapeutic range.
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TABLE1 Baseline characteristics

Warfarin
TTR TTR

All, <65%, 265%, Rivaroxaban, Dabigatran,

N = 2099 N = 806 N = 157 N = 669 N = 467 P Value? P Value?
Mean age, y 731 +123 739+ 13.2 711 + 11.7 733 £ 121 719 + 111 0.038° 0.05
Female, n (%) 936 (44.6) 379 (47.0) 69 (43.9) 269 (40.2) 219 (46.9) 0.08 0.03%
HT, n (%) 1,475 (70.3) 493 (61.2) 101 (64.3) 569 (85.1) 312 (66.8) <0.0001°  <0.0001°
DM, n (%) 564 (26.9) 207 (25.7) 2 (14.0) 211 (31.5) 124 (26.6) <0.0001° 0.07
Heart failure, n (%) 505 (24.1) 208 (25.8) 6 (16.6) 160 (23.9) 111 (23. 8) 0.125 0.954
CAD, n (%) 312 (14.9) 298 (24.6) 5(22.3) 53(7.9) 6 (5.6 <0.0001° 0.125
Stroke/TIA, n (%) 215 (26.7) 215 (26.7) 1(32.5) 178 (26.6) 135 (28 9) 0.304 0.393
Liver disease, n (%) 281 (13.4) 189 (23.4) 0 (19.1) 46 (6.9) 6(3.4) <0.0001° 0.012°
Abnormal renal function, n (%) 24 (1.1) 16 (2.0) 1(0.6) 3(0.4) 4(0.9) 0.035° 0.387
Prior major bleeding, n (%) 71 (3.4) 9(1.1) 2(1.3) 7 (1.0) 53 (11.3) <0.0001°  <0.0001°
Drugs and/or alcohol use to 97 (4.6) 35 (4.3) 6(3.8) 3(0.4) 53 (11.3) <0.0001°  <0.0001°

bleeding, n (%)

Mean CHADS, 24 + 15 25+ 15 22+ 15 25+ 15 22+14 0.004° 0.009°
Mean CHA,DS,-VASc 3.7+ 19 3.8+ 20 34 +20 3.7+ 18 3.6 +19 0.163 0.231
Mean HAS-BLED 20+ 1.0 21+10 20+ 10 2.0+ 09 20+ 11 0.726 0.456
Mean TTR - 32.3 +19.8 775+ 93 - - — —

Abbreviations: CAD, coronary artery disease; CHADS, score, congestive heart failure, hypertension, age 275 years, diabetes, previous stroke; CHA,DS,-
VASc score, C: congestive heart failure (1 point), H: hypertension (1 point), A,: age 65 to 74 years (1 point) and age =75 years (2 points), D: diabetes mel-
litus (1 point), S: prior stroke or transient ischemic attack (2 points), VA: vascular disease (1 point), and Sc: sex category (female) (1 point); DM, diabetes
mellitus; HAS-BLED score, H: uncontrolled hypertension (systolic blood pressure >160 mm Hg) (1 point), A: abnormal renal function (serum creatinine
>200 pmol/L) (1 point) and abnormal liver function (cirrhosis or bilirubin >2 times upper limits of normal or aspartate aminotransferase alanine transami-
nase alkaline phosphatase >3 times upper limits of normal) (1 point), S: previous stroke (1 point); B: prior major bleeding (1 point), L: labile INR (<60%
TTR), E: age >65 years (elderly) (1 point), D: drugs predisposing to bleeding, alcohol (>8 drinks/week); HT, hypertension; INR, International Normalized

Ratio; TIA, transient ischemic attack; TTR, time in therapeutic range.

Data are expressed as mean + standard derivation for continuous variables and frequency (%) for categorical variables.

1 P value for comparison between patients on warfarin with TTR 265%, on dabigatran, and on rivaroxaban.

2 P value for comparison between patients on dabigatran and on rivaroxaban.

3P <0.05.

dabigatran (22.3% vs 7.9% and 5.6%, P < 0.0001). The mean
CHA,DS,-VASc and HAS-BLED scores did not differ significantly
between these 3 groups (Table 1).

3.1 | Clinical outcomes

After a mean follow-up of 21.7 + 13.4 months, a primary end point
had occurred for 478 patients (22.8%). The primary outcome had
been reached by 387 patients on warfarin therapy (40.2%) com-
pared with 91 patients with a NOAC (8.01%). Figure 1B depicts the
Kaplan-Meier analysis of primary outcomes among patients on war-
farin and a NOAC (log-rank: 19.7, P < 0.0001), and Figure 1C
depicts the analysis among patients on warfarin with TTR <65%,
warfarin with TTR 265%, dabigatran, and rivaroxaban (log-rank:
59.7, P < 0.0001).

3.2 | Ischemic stroke

There were 209 ischemic strokes in the study population, with an
annual incidence of ischemic stroke of 4.03%/year. Figure 2A depicts
the Kaplan-Meier analysis of ischemic stroke among patients on war-
farin and a NOAC, and Figure 2B depicts the analysis among patients
on warfarin with TTR <65%, warfarin with TTR 265%, dabigatran,

and rivaroxaban of different dosages (log-rank: 31.9, P < 0.0001). The
annual incidences of ischemic stroke were 4.53%/year and 2.82%/
year among patients on warfarin and a NOAC. Of note, 150 strokes
occurred in patients on warfarin with TTR <65% (4.95%/year),
17 strokes in patients with TTR 265% (2.57%/year), 28 in patients on
rivaroxaban (3.74%/year), and 14 patients on dabigatran (1.89%/year)
(Figure 2C). Of note, there was a difference in annual incidences of
ischemic stroke in rivaroxaban of different dosages (6.74%/year at
15 mg daily and 1.93%/year at 20 mg daily). Comparatively, those on
rivaroxaban at 20 mg daily had similar ischemic stroke risk compared
to those on dabigatran.

Table 2 summarizes factors predictive of ischemic stroke among
patients on warfarin with TTR 265%, dabigatran, and rivaroxaban
together with the corresponding HRs and 95% Cls on univariate and
multivariate analyses based on Cox proportional hazards models.

On univariate analysis, age 275 years (HR: 4.87, 95% CI: 1.74-
13.62, P = 0.003), and hypertension (HR: 3.37, 95% Cl: 1.34-8.44,
P = 0.01) were associated with increasing risk of ischemic stroke.
Compared with warfarin therapy with TTR 265%, the use of dabiga-
tran was associated with lower ischemic stroke risk (HR: 0.43, 95%
Cl: 0.20-0.93, P = 0.032). There was no statistically significant differ-
ence in ischemic stroke risk between rivaroxaban therapy and warfa-
rin therapy with TTR 265% (HR: 0.81, 95% CI: 0.41-1.58, P = 0.533).
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(A) Kaplan-Meier estimates of ischemic stroke-free survival in Chinese AF patients on warfarin and on a NOAC. (B) Kaplan-Meier

estimates of ischemic stroke-free survival in Chinese AF patients on warfarin with TTR 265%, patients on warfarin with TTR <65%, patients on
rivaroxaban 15 mg and 20 mg daily, and patients on dabigatran 110 mg twice daily. (C) The annual risk of ischemic stroke in Chinese AF
patients on warfarin with TTR 265%, patients on warfarin with TTR <65%, patients on rivaroxaban 15 mg and 20 mg daily, and patients on

dabigatran 110 mg twice daily.

TABLE 2 Associations between baseline factors and ischemic stroke

Univariate Analysis

Multivariate Analysis

No. of Ischemic Strokes HR (95% Cl) P Value HR (95% ClI) P Value

Age

<65 years 4 Reference Reference

65-74 years 11 2.31(0.74-7.26) 0.152 2.05 (0.65-6.46) 0.22

>75 years 40 4.87 (1.74-13.62) 0.003* 4.21 (1.49-11.86) 0.007
Female 26 1.12 (0.66-1.91) 0.665
Hypertension 50 3.37 (1.34-8.44) 0.01? 2.56 (1.00-0.65) 0.05%
Diabetes mellitus 18 1.32(0.75-2.32) 0.336
Heart failure 15 1.26 (0.69-2.27) 0.239
Coronary artery disease 8 1.57 (0.74-3.32) 0.452
Prior ischemic stroke 18 1.19 (0.68-2.09) 0.544
Antithrombotic therapy
Warfarin TTR 265% 17 Reference Reference
Rivaroxaban 28 0.81 (0.41-1.58) 0.533 0.61 (0.31-1.20) 0.152
Dabigatran 14 0.43 (0.20-0.93) 0.0321 0.39 (0.18-0.83) 0.015*

Abbreviations: Cl, confidence interval; HR, hazard ratio; TTR, time in therapeutic range.

Comparisons among patients on warfarin with TTR 265%, rivaroxaban, and dabigatran.

1p < 0.05.
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hemorrhage in Chinese AF patients on warfarin with TTR 265%, patients on warfarin with TTR <65%, patients on rivaroxaban 15 mg and 20 mg

daily, and patients on dabigatran 110 mg twice daily.

On multivariate analysis, only age 275 years (HR: 4.21, 95% CI:
1.49-11.86, P = 0.007) was associated with increasing risk of ische-
mic stroke, whereas and the use of dabigatran in comparison with
warfarin with TTR 265% was associated with 61% reduction in ische-
mic stroke risk (HR: 0.39, 95% Cl: 0.18-0.83, P = 0.015). Further ana-
lyses comparing patients taking dabigatran and rivaroxaban found
that the use of dabigatran was associated with lower ischemic stroke
risk (HR: 0.52, 95% ClI: 0.27-0.99, P = 0.045).

3.3 | Intracranial hemorrhage

(0.76%/year);
34 occurred in patients on warfarin and the remaining 7 in patients
on a NOAC. The annual incidences of ICH were 0.89%/year and
0.46%/year, respectively. Among patients on warfarin, a majority of
ICHs (30 out of 34) occurred among those with TTR <65%, with an
annual incidence of 0.95%/year, compared with only 0.58%/year for

There were 41 ICHs during the study period

those with TTR 265%, 3 in patients on dabigatran, and 4 in patients
on rivaroxaban. Figure 3A shows the Kaplan-Meier analysis of ICH
among patients on warfarin and a NOAC (log-rank: 0.40, P = 0.53),
and Figure 3B depicts the Kaplan-Meier analysis of ICH among
patients on warfarin with TTR <65%, warfarin with TTR 265%, dabi-
gatran, and rivaroxaban (log-rank: 3.892, P = 0.42). Of note, the

annual incidences of ICH were 0.95%/year, 0.58%/year, 0.52%/year,
and 0.39%/year among patients on warfarin with TTR <65%, warfa-

rin with TTR 265%, rivaroxaban, and dabigatran, respectively
(Figure 3C).
4 | DISCUSSION

To our knowledge, this is the first study to compare the efficacy and
safety of good control of warfarin therapy, dabigatran, and rivaroxa-
ban in the Chinese patients with nonvalvular AF in a real-world clini-
First,
anticoagulation control of warfarin therapy for stroke prevention in
AF, whereby patients on warfarin with TTR <65% had the highest

ischemic stroke risk (5.24%/year) among all treatment groups despite

cal setting. we reaffirmed the importance of good

comparable CHA,DS,-VASc scores. Second, patients on dabigatran
had a lower ischemic stroke risk compared with patients on warfarin
with TTR 265% (57% relatively risk reduction) and rivaroxaban (48%
relative risk reduction). There was no statistically significant differ-
ence in ischemic stroke risk between patients on warfarin with TTR
<65% and patients on rivaroxaban 15 mg daily. In addition, there was
no significant difference in ischemic stroke risk between those on riv-

aroxaban 20 mg daily and dabigatran 110 mg twice daily, which were
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regarded as standard dosages for these 2 NOACs. Although statisti-
cally nonsignificant due to the low event rates, patients on rivaroxa-
ban 20 mg daily had the numerically lowest ICH risk (0.21%/year)
compared with patients on dabigatran (0.39%/year), patients on war-
farin with TTR 265% (0.58%/year), and patients on warfarin with TTR
<65% (0.95%/year). Patients on rivaroxaban 15 mg daily had the
highest ICH risk (1.04%/year).

The Chinese population is among the ethnicities with the highest
ischemic stroke risk worldwide. For instance, the ischemic stroke risks
in 2010 was 0.24%/year in China and 0.17%/year in Taiwan, in com-
parison to only 0.09%/year in the United Kingdom and 0.14%/year in
the United States. It has been estimated that 1 out of 5 to 6 strokes in
the Chinese population is related to AF. Although warfarin therapy
has shown to be effective for stroke prevention in patients with AF
for more than 20 years,>*° the difficulty of achieving good anticoagu-
lation control among the Chinese population®'%” and the fear of ICH

as a result of anticoagulation therapy®¢1”

remain as the 2 major
stumbling blocks to stroke prevention in the Chinese AF population.
As a result, anticoagulation utilization among Chinese AF patients has
been as low as 2.7% to 19.8%.% The importance of good-quality antic-
oagulation, as usually defined by TTR 265%, among patients taking
warfarin to prevent ischemic stroke,® cannot be emphasized enough.
Consistent with previous studies reporting the notoriously low TTR in
Chinese and other Asian populations,® in the present study involving
2099 Chinese AF patients in an all-comer basis, only 16.3% of patients
on warfarin achieved good anticoagulation (TTR 265%), which trans-
lated into a reduction of ischemic stroke risk by nearly 2%/year com-
pared with patients on warfarin with TTR <65%. Equally important,
patients with TTR <65% had a much higher ICH risk compared with
those with TTR 265% (0.95%/year vs 0.58%/year).

In the 4 large phase lll clinical trials, NOACs including dabigatran,
rivaroxaban, apixaban, and edoxaban have shown at least to be non-
inferior to warfarin in preventing ischemic stroke; however, the corre-
sponding ICH risk is only half of that of warfarin.'® Together with the
predictable pharmacokinetics, NOACs can potentially circumvent
many drawbacks of warfarin particularly in the Chinese AF popula-
tion. Despite this, Chinese AF patients constitute only around 5% of
the total study populations in major NOAC trials, disproportionate
with the huge number of AF patients in the Chinese population.’**
In the present study, 1 of the most striking findings is that compared
with patients on warfarin with TTR 265%, Chinese AF patients on
dabigatran (>85% on dabigatran 110 mg 2 times a day) had an addi-
tional 57% ischemic stroke risk reduction. This observation is in stark
contrast to the RE-LY trial, where among patients on dabigatran
150 mg twice daily, the relative risk reduction of ischemic stroke
when compared with those on warfarin therapy was only 34%.° More
importantly, the observed difference in ischemic stroke risk between
the present study and the RE-LY trial may not be fully explained by
the differences in demographic factors such as age (73.1 years vs
71.5 years), CHADS, (congestive heart failure, hypertension, age
>75 years, diabetes, previous stroke) score (2.4 vs 2.1), and TTR
(77.5% vs 67%).” However, our observation is somewhat consistent
with the RE-LY Asian substudy® showing that dabigatran 110 mg
twice daily was associated with a lower risk of ischemic stroke com-
pared with warfarin (2.5%/year vs 3.06%/year, HR: 0.81). In non-

Asian populations participating in the RE-LY trial, the difference in
ischemic stroke risk between dabigatran and warfarin therapy was
modest (1.37%/year vs 1.48%/year).2

In the present study, rivaroxaban also appears to be more
potent for stroke prevention than that observed in the
ROCKET-AF trial.'® As in the latter trial,1° patients on rivaroxa-
ban in the present study had a comparable ischemic stroke risk
with those on warfarin with TTR 265% (3.74%/year vs 3.35%/
year), although the mean TTR among patients on warfarin with
good anticoagulation control in the present study was 77.5%,
which was much higher than that in the ROCKET-AF trial (58%).
However, if only those on rivaroxaban 20 mg daily were selected
for comparison, the annual incidence of ischemic stroke would be
much lower than those on warfarin with TTR 265% (1.93%/year
vs 3.35%/year). In the ROCKET-AF East Asian substudy, East
Asian AF patients randomized to rivaroxaban had a much lower
ischemic stroke risk than those randomized to warfarin (2.6%/
year vs 3.4%/year), whereas in non-East Asian counterparts, the
risk did not differ much between those randomized to rivaroxa-
ban and to warfarin (2.1%/year vs 2.4%/year).

Due to the lack of head-to-head comparison among NOACs in a
randomized, control trial setting, international guidelines often consider
all NOACs possessing equal or comparable efficacy and safety profile
in their recommendations, and offer little guidance on the selection. In
the present study, another important finding is that Chinese AF
patients on dabigatran, as well as those on rivaroxaban 20 mg daily,
had a significantly lower ischemic stroke risk as well as a numerically
lower ICH risk compared to those on rivaroxban 15 mg daily, which
accounted for 41% of patients taking rivaroxaban. Collectively, these
data from the observational study, despite the fact that selection of
anticoagulation were based on individual physician's decision, suggest

that NOAC:s are preferentially indicated in the Chinese population.

4.1 | Limitations

This study is limited by being based on single center and use of a
hospitalized patient dataset. Because of the observational nature, the
decision for and the selection of antithrombotic agents were not in a
randomized fashion. Although a majority of patients on dabigatran
was prescribed with the standard 110 mg twice daily standard dos-
age, 41% on rivaroxaban were on a reduced dosage, which might be
based on other clinical consideration other than renal impairment
(creatinine clearance 30-49 mL/min). Thereby, it is possible that
residual confounding may be evident such that patients receiving dif-
ferent antithrombotic strategies, as well as patients on warfarin with
different TTR were in some ways different from each other. Although
patients receiving warfarin and patients receiving NOACs were
broadly comparable in risk profile, as reflected by similar CHA,DS,-
VASc and HAS-BLED scores, other factors not included in these
scores had not been exhaustively sought. In addition, due to the
observational nature, certain clinical parameters such as body mas
index and actual blood pressure variation, and concomitant medica-
tions that may be relevant to the observed event rate were not avail-
able. Risk assessment was made at baseline, but the patients risk

profile may change over time. Overall, low TTR in warfarin users was
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multifactorial but commonly observed in Asian/Chinese populations,
even in the large-scale randomized control trial setting and with vig-

orous attempts to maintain therapeutic INRs.

5 | CONCLUSION

In Chinese AF patients, dabigatran therapy was associated with lower
ischemic stroke (1.89%/year) and ICH rates (0.39%/year) compared
to good-control warfarin therapy. Rivaroxaban was comparable to
warfarin therapy with TTR 265% in terms of ischemic stroke risk
reduction and ICH, and those on rivaroxaban 20 mg daily had compa-
rable efficacy and safety as those on dabigatran. Practically, the
2 NOAC:s in this study provide comparable alternatives to warfarin,
particularly in populations with poor TTR (ie, <65%) where they were

associated with higher safety and efficacy.
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