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Abstract

Background: Atrial fibrillation (AF) is the most common arrhythmia in clinical practice. Anti-coagulation therapy, especially
direct oral anti-coagulants (DOACs) is an indispensable therapy for AF. Considering the increased risks of bleeding, the
off-label dose of DOACs has been applied in East Asia. However, the efficacy and safety of off-label dose of DOACs is
controversial. Here, we investigate its efficacy and safety in AF patients in China.

Methods: This is a retrospective cohort study. Patients diagnosed with AF between January 2015 and December 2015 were
recruited. Participants were divided into three groups according to DOACs dose: standard dose of anti-coagulation (SAG)
group, off-label dose of DOACs (OFL) group and non-anti-coagulation (NCG) group. Primary endpoint event was all-cause
mortality. Secondary endpoint events included thromboembolic events, acute coronary syndrome, major bleeding and any re-
hospitalization. All endpoints were collected in 2020.

Results: 296 patients were included in this study. All-cause mortality in NCG (52%) group was the highest among these three
groups (p<0.001), and there was no significant difference between OFL (14%) and SAG group (19%, p=0.601). Compared
to SAG group (1.8%), patients in OFL group (16.2%) had higher risk of stroke and thromboembolic events (p<0.001). The
incidence of other events including major bleeding (p=0.597) were similar between SAG group (8.1%) and OFL group (5.4%).

Conclusions: Off-label dose of DOACs shows no overall benefits in the occurrence of thromboembolic risk compared to the

standard dose of DOACs in AF patients in China. Collectively, standard dose of DOACs should be advocated in China.
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Introduction

Atrial fibrillation (AF) is the most common sustained arrhythmia
worldwide [1,2]. The prevalence of AF in China is approximate-
ly 1% [3]. AF occurrence increases significantly with age, nearly
1 in 25 people over the age of 60 and 1 in 10 over the age of
80 affected by this arrhythmia [4]. AF causes thromboembolic
events, such as stroke which brings a significant socioeconomic
burden for healthcare systems worldwide [3]. Treatment of AF
includes three-tiered: anti-coagulation, better symptom control
and control of comorbidities [5,6]. Anti-coagulation therapy, in-
cluding vitamin K antagonists (VKAs) and direct oral anticoag-
ulants (DOAC:s), is still considered as the first-line drug therapy
in AF management. Studies have reported that the overall effi-
cacy and safety of DOACs medications are superior to that of

VKAs [7]. DOACs have been considered as the first-line drug
therapy for AF [8,9].

The standard dose of DOACs in AF treatment includes dabiga-
tran 150 mg twice daily, rivaroxaban 20 mg once daily, apixaban
5 mg twice daily or edoxaban 60 mg once daily [5]. Considering
of the increased risks of bleeding and anti-coagulation related
intracranial hemorrhage in East Asia including China, a compro-
mised dosage of DOACs, such as low-dose rivaroxaban (10-15
mg once daily) or dabigatran (110-150 mg once daily), has been
applied for anti-coagulation therapy in East Asia [10-12]. Sever-
al studies from Taiwan have demonstrated that the off-label dos-
age of DOACs demonstrate better efficacy and safety compared
to VKAs, and exhibit similar efficacy compared to the standard
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dosage of DOACs [13,14]. However, other studies indicate that
off-label dose of DOACs leads to higher thrombosis risk com-
pared to the standard dosage of DOACs [11]. Thus, the benefit
of this off-label dose was still controversial and need more ex-
ploration [15].

Here, we carried out this retrospective cohort study to investi-
gate the efficacy and safety of off-label DOACS in AF patients
in China. Patients (n=296) with AF who were hospitalized in
Huashan Hospital, Fudan University, from January 2015 to De-
cember 2015 were recruited in our study. We compared the prog-
nosis among patients without anti-coagulation therapy, patients
with off-label anti-coagulation therapy and ones with standard
anti-coagulation therapy during last 5 years. Our data showed
that patients treated with the off-label dose of anti-coagulation
therapy had higher thromboembolic risk compared to ones with
standard anti-coagulation therapy, indicating that standard dose
of DOACS should be advocated in AF treatment.

Methods

Ethics Approval

All procedures performed in studies involving human partici-
pants were in accordance with the ethical standards of the insti-
tutional research committee (KY2019-552) and with the 1964
Helsinki declaration and its later amendments or comparable
ethical standards.

Patients and Study Design

This was a retrospective cohort study of in-patients between Jan-
uary 2015 and December 2015 at a tertiary referral center in the
East of China. Subjects were selected based on the

Inclusion Criteria

(1) Patients who were diagnosed with AF by at least 30 seconds
electrocardiograph or 24h-Holter before or during hospitaliza-
tion.

(2) Patients with estimated glomerular filtration rate > 50 ml/
min/1.73m>.

Exclusion Criteria

(1) Patients who used warfarin irregularly

(2) Patients using warfarin with time in therapeutic range of in-
ternational normalized ratio (TTR) < 50% (TTR was calculated
by the percentage of tests within the target international normal-
ized ratio (INR) (tests ratio)) [16].

(a) OFL group
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(3) Patients whose anti-coagulation therapy was changed during
last 5 years. All recruited patients were followed up in 2020.

Participants included in our study were separated into three
groups according to the dose of anti-coagulation therapy re-
ceived: standard dose of anti-coagulation (SAG) group, off-label
dose of anti-coagulation (OFL) group and non-anti-coagulation
(NCG) group. Patients in SAG group received standard dosage
of anti-coagulation therapy, including rivaroxaban (20 mg once
daily) or dabigatran (either 110 mg or 150 mg twice daily), or
warfarin (TTR > 50%). Patients in OFL group received rivar-
oxaban (< 20 mg daily) or dabigatran (either 110 mg or 150 mg
once daily). Patients without anti-coagulation therapy were clas-
sified into NCG group. The reason why these patients did not re-
ceive anti-coagulation treatment was because most of these pa-
tients were admitted to the hospital for surgery and the surgeon
lacked knowledge of anticoagulation drugs. Primary endpoint
event in this study was defined as all-cause mortality. Second-
ary endpoint events included stroke and other thromboembolic
events, acute coronary syndrome, bleeding (major bleeding as
intracranial hemorrhage and gastrointestinal hemorrhage) and
any re-hospitalization. All endpoints were collected during fol-
low-up in 2020.

Statistical Analyses

All analyses were carried out using SPSS 24.0. Descriptive
statistics were used to evaluate patient related secondary ob-
jectives. Two-sided Student’s t-test, Chi square test and Ka-
plan-Meier method were applied in our study All statistical tests
were two-sided and a p value < 0.05 was considered statistically
significant.

Results

Baseline Clinical Characteristics

Totally, 296 patients with AF were included in this study. These
patients are divided into three groups: 148 patients in non-an-
ti-coagulation of DOACs (NCG) group, 37 patients in off-label
dose of DOACs (OFL) group and 111 patients in standard dose
of DOACs (SAG) group. As shown in Figure 1, 95% (35/37)
patients used rivaroxaban (25 patients using 15mg once daily,
10 patients using 10mg once daily and 5 patients using 7.5mg
once daily) in OFL group, while only 5% (2/37) patients were
treated with dabigatran (110mg once daily). In SAG group, 75%
(83/111) patients were treated with warfarin, 22% (24/111) with
dabigatran, and 3% (3/111) with rivaroxaban.

(b) SAG group
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Figure 1: The proportion of anti-coagulation drugs used to treat AF patients in OFL group and SAG group (a) OFL = Off-Label

Group, (b) SAG = Standard Anti-Coagulation Group
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The baseline clinical characteristics of these three groups were
summarized in Table. Compared to OFL group (71£10 years)
and SAG group (69+13 years), age in NCG group was the old-
est (73£12 years, p = 0.036). There was no statistical significant
difference in gender among three groups (p=0.331). The propor-

tion of complications including hypertension, diabetes mellitus,
heart failure and vascular disease (including prior myocardial
infarction, aortic plaque and peripheral arterial disease) were all
similar among these three groups Table.

Table: The Baseline Characteristics of these 296 Patients

NCG group OFL group SAG group P value
Number of patients (n) 148 37 111 -
Age (years) 73+12 71£10 69+13 0.036
Male (n, %) 48 57 59 0.331
Hypertension (%) 60 62 54 0.473
CHF (%) 17 22 30 0.074
DM (%) 31 38 20 0.114
Vascular disease (%) 31 30 20 0.114
Prior stroke/SE (%) 22 35 43 0.014
CHA2DS2-VASc score 3.6+1.8 3.7+1.7 3.5+1.7 0.760
HAS-BLED score 2.6+1.2 2.3£1.3 2.0£1.1 0.001
Anti-platelet therapy (%) | 49 35 10 <0.001
SAG: Standard Anti-Coagulation Group, OFL: Off-Label Group, NCG: Non-Anticoagulation Group, CHF: Congestive Heart
Failure, DM: Diabetes Mellitus, SE: Systemic Embolism.

The proportion of prior stroke or systemic embolism of the
NCG group, OFL group and SAG group were 22% (33/148),
35% (13/37) and 43% (48/111), respectively. Less patients in
NCG group had stroke history (22% in NCG group, 35% in
OFL group, 43% in SAG group, p=0.014). The CHA2DS2-
VASc score, as the main evaluation tool of stroke in AF patients,
was 3.6+1.8, 3.7+1.7, 3.5+1.7 in NCG group, OFL group and
SAG group, respectively. There is no statistical difference in the
CHA2DS2-VASc score among these groups. A larger proportion
of patients in NCG group were treated with anti-platelet drugs
(49% in NAG, 35% in OFL, 10% in SAG, p<0.001).

Off-Label Dose of DOACs did not Increase the All-
Cause Mortality of AF Patients Compared with Stan-
dard Dose of DOACs

We collected and analysed the clinical events of these 296 pa-
tients in our last follow-up in 2020. Primary endpoint event was
defined as all-cause mortality. The all-cause mortality was 52%
(77/148) in NCG group, 14% (5/37) in OFL group and 19%
(21/111) in SAG group. As shown in Figure 2, all-cause mortali-
ty in NCG group was the highest among these three groups (p <
0.001), and there was no significant difference between OFL and
SAG group (p =0.601).
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Figure 2: The Kaplan-Meier Curve of all-cause mortality among the three groups SAG = standard anti-coagulation group, OFL =

Off-Label Group, NCG = Non-Anticoagulation Group
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Off-Label Dose could not Decrease the Risk of Stroke
in AF Patients

During the 5 years period, 15 out of 148 (10.13%) patients
in NCG group suffered from cerebral infarction and 1 out of
148 (0.67%) patient had femoral artery embolism. 6 out of 37
(16.21%) patients in OFL group suffered from stroke. 1 out of
111 (0.9%) patient in SAG group had stroke and 1 out of 111
(0.9%) had femoral artery embolism. As shown in Figure 3,
compared to SAG group, patients in OFL group had higher risk
of stroke and thromboembolic events (p < 0.001).

020 Groups

— HCG
OFL
SAG

0.15+

0.05+

Cumulative rate of stroke and systemetic embolism

0.00

T T T T T
o0 1.00 2.00 3.00 4.00 5.00

Time (years)
Figure 3: Cumulative rate of stroke and systemic embolism
events SAG = standard anti-coagulation group, OFL = Off-Label
Group, NCG = Non-Anticoagulation Group

The incidence of other events including major bleeding (p =
0.597), re-hospitalization (p = 0.213) and cardiovascular mor-
tality (p = 0.640) were all similar between SAG group and OFL
group. In OFL group, 2 out of 37 (5.40%) patients had gastro-
intestinal hemorrhage. In SAG group, 6 out of 111 (5.40%) pa-
tients had gastrointestinal hemorrhage and 2 out of 111 (1.80%)
patients had cerebral hemorrhage, while 1 out of 111 (0.90%)
patient had vesical hemorrhage. Expectedly, major bleeding did
not occur in patients of NCG group. Re-hospitalization (77%
in NCG group, 69% in OFL group and 57% in SAG group, p <
0.001) and cardiovascular death (35% in NCG group, 14% in
OFL group and 15% in SAG group, p < 0.001) were more com-
mon in NCG group among the three groups Figure 4.

Events during follow-up

Figure 4: Adverse events (major bleeding, re-hospitalization
and cardiovascular mortality) from 2015 to 2020 SAG = Stan-
dard Anti-Coagulation Group, OFL = Off-Label Group, NCG =
Non-Anticoagulation Group

Next, we conducted a comprehensive analysis of the anti-coag-
ulant effect among these three groups by combining all primary
and secondary events. The total cardiovascular events and mor-
tality rate were not significantly different between OFL group
and SAG group (P=0.863), while were lower than NCG group
(p <0.001), Figure 5.
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Figure 5: The Kaplan-Meier Curve of the total cardiovascular
events and mortality rate among the three groups SAG = stan-
dard anti-coagulation group, OFL = Off-Label Group, NCG =
Non-Anticoagulation Group

Discussion

Previous studies have indicated that the risk of anti-coagulation
related intracranial hemorrhage in Asians with AF is substantial-
ly higher than Caucasians with AF [9]. Therefore, some compro-
mised dosage of DOACs are clinically applied for the treatment
of AF in East Asia, which is so called “Asian dose”. Around 3 in
10 Asian AF patients were treated with off-label dosing NOACs
in daily practice [17]. Low dose of rivaroxaban (10 mg or 15
mg daily) have been proposed to decrease the risk of ischemic
stroke/systemic embolism, intracranial hemorrhage, gastroin-
testinal bleeding compared to warfarin [13]. Compared to stan-
dard-dose rivaroxaban, rivaroxaban 10 mg daily in Taiwanese
with AF was associated with similar risks of thromboembolism
and bleeding to rivaroxaban 15 mg or 20 mg daily [14].

However, Cheng et al. have pointed out that rivaroxaban 10 mg
daily was associated with an increased risk of ischemic stroke
with 2.75 times compared to rivaroxaban 15 mg or 20 mg daily
[11]. The standard dose of DOACS results in a relatively mild
stroke in the patients compared to the off-label dose (rivarox-
aban under 20 mg daily and dabigatran under 150 mg twice dai-
ly) [18]. Off-label dose-reduced treatment was associated with
a higher rate of all-cause mortality and stroke without a safe-
ty benefit [19]. Similar outcomes were found in our study. The
OFL group and SAG group were of similar all-cause mortality.
However, we found that thrombosis risk was significantly higher
in OFL group compared to SAG group. Interestingly, thrombo-
sis risk in OFL group was even greater than NCG group. This
might be partly because of comparatively shorter survival period
in NCG group. In addition, our results indicated that off-label
dose of anti-coagulation therapy, indeed, did not lead to a lower
bleeding risk compared to the standard anti-coagulation therapy.

Here, our results show that the CHA2DS2-VASc score was com-
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parable among the groups, indicating similar thrombosis risk in
three groups. The proportion of prior stroke and systematic em-
bolism history was higher in OFL and SAG group compared to
NCG group. The age was the oldest in NCG group. The above
phenomena is highly reasonable in clinic as the anti-thrombot-
ic therapy is more active for stroke AF patients [19]. For elder
patients, anti-coagulation needs to be more prudent due to the
higher bleeding risk as well [20]. The HAS-BLED score of NCG
group was higher compared to other groups, acting as a possible
reason why anti-coagulation therapy was not used for these pa-
tients. Previous studies have demonstrated that anti-coagulation
therapy could reduce the all-cause mortality of AF patients [21].
Here, our study demonstrates that off-label anti-coagulation
therapy can increase the survival rate of AF patients compared to
no anti-coagulants. We supposed that the major explanation for
this finding may be the reduction of coronary events, which was
similar to a previous study [21]. Low dose of rivaroxaban could
reduce thrombus formation and platelet-dependent thrombin
generation in patients with coronary heart disease [22]. Howev-
er, off-label dose of DOAC:s brings higher bleeding risk without
any improvements in thromboembolic events risk compared to
anti-platelet therapy.

There were several limitations in our study. The sample size was
relatively small, which may be due to the loss of follow-up. In
addition, the study was an observational study. More evidence
such as randomized clinical trials are needed.

Conclusion

Off-label dose of DOACs partly contributes to the decreased
mortality in AF patients compared to no anti-coagulation ther-
apy. However, it indeed does not decrease thromboembolic risk
of AF patients compared to the standard dose of DOACs in Chi-
na. Standard dose of DOACs is more appropriate for Chinese AF
patients in prevention of stroke and systematic embolism.
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