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Abstract

Hypertrophic cardiomyopathy (HCM) patients with nonvalvular atrial fibrillation (AF) have an increased risk of suffering
thromboembolic events. Vitamin K antagonists (VKA) are recommended as therapy but there is still limited data regarding
the efficacy of prescribing non-vitamin K antagonist oral anticoagulants (NOACsS). This retrospective study investigates the
effectiveness and safety of NOAC administration in patients with HCM and AF. A total of 124 patients with HCM and AF
on an oral anticoagulant therapy were recruited between January 2015 and December 2019; these patients were followed up
until March 31, 2020. Kaplan—Meier analysis was used to compare the clinical outcomes in patients treated with NOACs
versus warfarin. The Cox model was used to estimate the risk of clinically relevant bleeding. Our study included 124 patients,
of which 48 (38.7%) received warfarin and 76 (61.3%) received NOACSs. Survival analysis showed the patients undergoing
NOACS had a lower risk of clinically relevant bleeding (log-rank P=0.039) over a period of 53.6 months. The median time
in therapeutic range (TTR) score was 50% (interquartile range: 40.43 to 57.08%). A total of nine patients (18.75%) had
a good TTR with a median score of 66.35% (interquartile range: 64.58 to 77.75%). The incidence of death by all causes,
cardiovascular death and thromboembolism were similar between NOAC and warfarin-treated patients (log-rank P =0.239,
log-rank P=0.386, and log-rank P=0.257, respectively). Patients treated with NOACs showed a significant reduction in the
risk of clinical (P=0.011) and gastrointestinal bleeding (P =0.032). Cox multiple regression analysis showed age (HR 1.13,
95% CI 1.03-1.24; P=0.013) and warfarin therapy (HR 7.37, 95% CI 1.63-33.36; P=0.010) were independent predictors
of clinically relevant bleeding. Compared to warfarin, NOACs were associated with a lower incidence of clinically relevant
bleeding in HCM patients with AF, as demonstrated by the similar incidence of death by all causes, cardiovascular death
and thromboembolic events.
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Introduction

Hypertrophic cardiomyopathy (HCM) is a type of primary
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work. weight and asymmetric left ventricular hypertrophy, which
54 Feng Peng eventually leads to heart failure and arrhythmia. Atrial
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HCM, and leads to a higher risk of stroke, transient ischemic
attack (TIA) and systemic embolism [1]. According to the
2011 guidelines of the AHA / ACC /HRS and the 2014 ESC
guidelines, patients presenting with HCM and AF and no
contraindications should be treated with the anticoagulant
. . i warfarin, irrespective of the CHA2DS2-VASc risk score
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international standardized ratio (INR) and adjust the dose.
In addition, there often exists a narrow treatment window,
and interactions with several other drugs or food. Because of
these limitations, non-vitamin K antagonist oral anticoagu-
lants (NOACs) may constitute a more reasonable therapeutic
alternative to warfarin in these patients [4, 5].

Specifically, NOACs represent an improvement in the
safety profile of anticoagulant treatment in the prevention of
thromboembolic events in AF patients, as demonstrated by
several trials showing these drugs perform better than vita-
min K antagonists (VKA) in preventing stroke or thrombo-
embolic events, while also reducing the risk of intracranial
bleeding [6-9]. Patients with HCM are often younger and do
not usually have typical risk factors for embolization. As a
result, very few HCM patients have been included in NOACs
trials, leading to a lack of data on the safety and effectiveness
of using NOAC:s to treat these patients.

Nevertheless, the results of some observational stud-
ies provide a reference for the safety of NOACs and VKA
administration in HCM patients with AF. By using data from
the US Insurance database, Noseworthy et al. [10] showed
the incidence of thromboembolic events was similar in HCM
patients with AF treated with either NOACs or warfarin after
0.56 years. Furthermore, NOACs were associated with a
lower incidence of intracranial and major bleeding. Con-
sidering the lack of clinical, biochemical and echocardio-
graphic data in previous studies using insurance databases,
we conducted a single-center retrospective study to compare
the clinical characteristics, thromboembolic events, major
bleeding episodes, cardiovascular and all-cause death in
HCM-AF patients treated with NOACs versus VKA.

Methods

We included 124 HCM-AF patients who received anticoagu-
lant therapy with either NOACs or warfarin between January
2015 and December 2019. The date of inclusion in the study
corresponded to the first prescription of warfarin or NOACs.
If the treatment was changed from warfarin to NOACs or
vice versa, the date when the last oral anticoagulant was used
was considered. The final follow-up evaluation was com-
pleted on March 31, 2020. All patients included were adults
(age> 18 years old). Exclusion criteria included anticoagula-
tion therapy for less than 3 months, incomplete INR records,
valvular heart disease, mechanical heart valves, and hospital
admission in the month prior to the interview. Demographic
and clinical data were obtained by in-person interviews,
telephone interviews, hospital records, and electronic INR
records. This study was approved by the Ethics Committee
of the First Affiliated Hospital of Fujian Medical University
(MTCA, ECFAH of FMU 2015 NO.084). Informed consent
was obtained from all patients before recruitment.

HCM diagnosis was based on the presence of signifi-
cant left ventricular hypertrophy on two-dimensional
echocardiography that was not explained solely by load-
ing conditions (such as hypertension, valvular disease,
and congenital heart) [1, 2]. The echocardiographic cri-
teria included a maximum left ventricular wall thickness
of > 15 mm, or> 13 mm in patients with a family history
of HCM; and a ratio between the maximum left ventricular
wall thickness and the posterior left ventricular wall thick-
ness MWT/LVPWT) > 1.3 ~1.5. AF diagnosis was based
on electrocardiographic recordings. Paroxysmal AF was
defined as self-terminating usually within 48 h. Persistent
AF, including long-standing persistent AF, was defined
by the presence of AF episodes lasting longer than 7 days
[11].

Selected patients were aged between 18 and 85 years old
(at initial admission). Demographic information, including
age and gender, comorbidities, systolic and diastolic blood
pressure, heart rate, biochemical parameters were collected
by consulting electronic medical records. The comorbidities
considered included parameters of the CHA2DS2-VASc and
HAS-BLED scores, in particular congestive cardiac failure,
hypertension, diabetes mellitus, stroke/TIA/thromboem-
bolism history, vascular disease, and abnormal renal/liver
function [12].

During follow-up, death by all causes was defined as
death associated with any cause, while cardiovascular
death was specifically defined as death due to cardiovascu-
lar disease. Thromboembolic events included episodes of
ischemic stroke, TTA, left atrial thrombosis, or peripheral
embolism. Ischemic stroke was defined as a sudden focal
neurologic deficit caused by ischemia, lasting more than
24 h. TIA was defined as a focal neurologic deficit lasting
less than 24 h. Peripheral embolism was defined as an acute
vascular obstruction of the limbs or organs. According to the
International Society on Thrombosis and Hemostasis, major
bleeding events or clinically relevant non-major bleeding
were defined as clinically relevant bleeding [13, 14]. Major
bleeding was defined as a reduction in hemoglobin levels of
at least 2 g/dL, transfusion of at least 2 units of packed red
blood cells, or symptomatic bleeding at a critical site (intrac-
ranial, intraocular, intraspinal, intra-articular, intramuscular
with compartment syndrome, pericardial, or retroperito-
neal), or death. Clinically relevant non-major bleeding was
defined as clinically significant bleeding that did not satisfy
the criteria of major bleeding, but led to hospital admission
or medical or surgical treatment. After discharge, patients
were followed up in the outpatient clinic or by telephone.
If death by all causes or cardiovascular death occurred, the
exact date was obtained from relatives or medical reports.
The clinical endpoints were death by all causes, cardiovas-
cular death, thromboembolic events, and major or clinically
relevant bleeding. Survival time was defined as the period
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of time between the initial admission and the date of the
clinical endpoint or last follow-up interview.

Statistical analysis was performed using SPSS ver-
sion 22.0. Continuous variables were expressed as the
median (interquartile range), and categorical variables
were expressed as percentages. A Mann—Whitney U test
was used for comparing continuous variables between two
groups, whereas the chi-square test was used for categorical
variables. Multivariate statistical analyses were performed
using the Cox proportional hazard regression model through
the "Backward LR" method. The time until the manifesta-
tion of the clinical endpoint events was analyzed using the
Kaplan—Meier method. A P value < 0.05 was considered as
statistically significant.

Results

The baseline characteristics of 124 HCM-AF patients are
provided in Table 1. VKA was prescribed in 38.7% (n=48)
and NOACs in 61.3% (n="76) of patients. A total of 42
patients received rivaroxaban (55.3%) and 34 received dabi-
gatran (44.7%). In the NOACs group, 63 patients (82.9%)
started using NOACs from the beginning of the anticoagu-
lant treatment. There were only 13 NOAC-treated patients
(17.1%) who converted from the VKA treatment (in 8 of
these patients, monitoring the INR was inconvenient), and
5 of these patients suffered from bleeding under the VKA
treatment). In patients with AF, paroxysmal and persistent
AF accounted for 42.7% and 57.3% of cases, respectively.

More than 40.8% of patients in the NOACs group were
males, compared to 35.4% in the VKA group (p=0.891).
The average age at the beginning of treatment was similar in
the NOACs and VKA groups (P=0.243). Both groups were
also comparable in terms of clinical complications, includ-
ing previous ischemic stroke/TIA (P =0.913), previous myo-
cardial infarction (MI) (P=0.374), hypertension (P =0.405),
diabetes (P =0.113), peripheral vascular disease (P=0.782),
heart failure (P =0.668), chronic kidney disease (P=0.534),
liver disease (P =0.960), and non-sustained ventricular
tachycardia (VT) (P=0.603). The use of concomitant anti-
platelet therapy was higher in the VKA (16.7%) vs. NOAC
group (7.9%), although the difference was not statistically
significant (p =0.133). As shown in Table 2, there were no
significant differences between both groups in most clinical
and echocardiographic characteristics.

The time in therapeutic range (TTR) is defined as the per-
centage of time the patient’s INR is within the target thera-
peutic range (between 2.0 and 3.0) [15]. There were a total
of 48 patients receiving warfarin. TTR was calculated for
patients who had at least two INR values, which excludes the
INR readings of the first six weeks following initial warfa-
rin treatment. An adequate TTR recommended for warfarin
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Table1 Clinical complications of 124 HCM patients with AF
according to anticoagulation therapy

Characteristics Warfarin (n=48) NOACs (n=76) p
Age at diagnosis (years) 68 (61, 76) 68 (62, 78) 0.243
<65 20 (41.7%) 28 (36.8%) 0.591
>65 28 (58.3%) 48 (63.2%)
Males 17(35.4%) 31(40.8%) 0.891
SBP 124 (108, 135) 125 (114, 138)  0.396
DBP 72 (64, 82) 74 (65, 80) 0.725
Heart rate 72 (65, 80) 72 (64, 82) 0.905
CHA2DS2-VASc score 2 (2, 5) 32,4 0.853
HAS-BLEED score 1(0,1) 1(0,2) 0.619
Hypertension 32(66.7%) 45(59.2%) 0.405
Diabetes 14(29.2%) 13(17.1%) 0.113
PAD 2 (4.2%) 4(5.3%) 0.782
Heart failure 24 (50.0%) 41 (53.9%) 0.668
Liver disease 1(2.1%) 3 (3.9%) 0.960
Renal disease 4 (8.3%) 9 (11.8%) 0.534
Previous MI 3(6.3%) 2(2.6%) 0.374
Previous ischemic 6(12.5%) 9(11.8%) 0.913

stroke/TIA
Non sustained VT 10(20.8%) 13 (17.1%) 0.603
Types of atrial fibrillation

Paroxysmal AF 17(35.4%) 36(47.4%) 0.190

Persistent AF 31(64.6%) 40(52.6%)
Aspirin or Clopidogrel ~ 8(16.7%) 6(7.9%) 0.133

HCM hypertrophic cardiomyopathy, AF atrial fibrillation, NOACs
non-vitamin K antagonist oral anticoagulant, SBP systolic blood pres-
sure, DBP diastolic blood pressure, PAD peripheral artery disease, M/
myocardial infarction, TIA transient ischemic attack, VT Ventricular
tachycardia

therapy ranges between 58 and 65%, with the optimal con-
trol reached above 70% [16]. In our study, we defined a good
TTR at 60%. The median TTR score was 50% (interquartile
range: 40.43 to 57.08%) during the 53.6 months of the study
period; a total of nine patients (18.75%) had a good TTR
with a median score of 66.35% (interquartile range: 64.58
to 77.75%).

The average follow-up time, from the start of anti-
coagulation treatment to the final follow-up interview,
was 53.6 +£2.0 months (55.0+ 2.6 months in the NOACs
group and 51.1+3.2 months in the VKA group). In the
Kaplan—Meier analysis (Fig. 1), the risk of clinically rele-
vant bleeding was significantly lower in patients treated with
NOACs compared to those treated with warfarin (log-rank
P =0.039). The incidence of death by all causes (log-rank
P =0.239), cardiovascular death (log-rank P=0.386), and
thromboembolic events (log-rank P=0.257) was compara-
ble between the two groups.

We enrolled a total of 124 patients in this study. Of these,
three patients were lost to follow-up, and 27 patients died
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Table 2 Clinical.and Characteristics Warfarin (n=48) NOACs (n=76) )4

echocardiographic

characteristics in 124 HCM LVEF(%) 65.63 (61.96, 68.79) 64.11 (58.34, 67.69) 0.098

patients with AF Efe 13.74 (10.19, 18.86) 13.50 (10.04, 19.19) 0.926
LA diameter(mm) 4.66 (4.30, 5.35) 4.60 (4.33,5.10) 0.469
MWT(mm) 1.85 (1.68, 2.32) 1.83 (1.65, 2.30) 0.882
MWT/ LVPWT 1.86 (1.73, 2.20) 1.94 (1.69, 2.42) 0.674
Obstructive HCM 7(14.6%) 4(5.3%) 0.105
SAM of the mitral value 5(10.4%) 4(5.3%) 0.306
TC(mmol/L) 3.78 (3.22,4.32) 3.78 (3.42,4.32) 0.864
TG(mmol/L) 1.29 (1.00, 1.82) 1.10 (0.85, 1.35) 0.041
LDL(mmol/L) 2.31(1.91, 2.86) 2.56 (2.04, 3.00) 0.144
HDL(mmol/L) 0.99 (0.82, 1.21) 0.96 (0.83, 1.18) 0.734
ProBNP(pg/mL) 1930 (875, 3090) 1927.50 (1037, 3135) 0.372
Tnl(ng/mL) 0.012 (0.001, 0.044) 0.014 (0.001, 0.070) 0.724
D-D(mg/L) 0.34 (0.16, 0.89) 0.43 (0.22, 1.55) 0.422
FBG(mmol/L) 4.90 (4.48, 6.28) 4.69 (4.23,5.51) 0.136
HbA1C(%) 5.85 (5.60, 6.55) 5.90 (5.60, 6.30) 0.665
INR 1.37 (1.03, 1.95) 1.08 (1.01, 1.20) 0.003
TTR(%) 50.00 (40.43, 57.08) - -
ALT (UL) 20 (14, 31) 20 (14, 30) 0.975
AST (UL) 22 (18, 31) 24 (20, 33) 0.229
Cr (pmol/L) 74.0 (63.6, 89.0) 81.0 (65.7,96.9) 0.275
GFR (ml/min) 84.72 (72.62, 92.94) 84.93 (67.79, 96.93) 0.626
PLT (x 10°/L) 197 (168, 252) 200 (173, 261) 0.729
HGB (g/L) 130 (117, 140) 131 (122, 142) 0.333

HCM hypertrophic cardiomyopathy, AF atrial fibrillation, NOACs non-vitamin K antagonist oral antico-
agulant, LVEF left ventricular ejection fraction, LA left atrium, MWT maximal wall thickness, LVPWT left
ventricular posterior wall thickness, SAM systolic anterior movement, 7C total cholesterol, 7G triglycer-
ide, LDL low-density lipoprotein cholesterol, HDL high-density lipoprotein cholesterol, ProBNP N-termi-
nal pro-brain natriuretic peptide, Tn/ troponin I, D-D d-dimer, FBG fasting blood glucose, HbAIC glyco-
sylated hemoglobin, /NR international normalized ratio, INR international normalized ratio, TTR time in
therapeutic range, ALT alanine transaminase, AST aspartate aminotransferase, Cr creatinine, GFR glomeru-
lar filtration rate, PLT platelet, HGB hemoglobin

(12 of which due to cardiovascular problems, Table 3). In
the NOACs group, 4 patients suffered thromboembolic
events (of which 2 suffered ischemic stroke, 1 suffered from
lower limb arterial embolism, and 1 had atrial thrombosis).
One case of atrial thrombosis also occurred in the warfarin
group. The risk of death by all causes, cardiovascular death,
or thromboembolic events was similar between the NOAC
and warfarin groups. In HCM-AF patients receiving NOACs
and warfarin, the incidence of clinically relevant bleeding
was 3.9% (3 out of 76) and 18.8% (9 out of 48), respectively.
NOAC:S users showed a significant reduction in the risk of
clinically relevant bleeding (P=0.011) and gastrointestinal
bleeding (P=0.032).

As shown in the univariate analysis of Table 4, the factors
age (HR 1.08, 95% CI 1.00-1.17; P=0.034) and warfarin
treatment (HR 5.07, 95%CI 1.31-19.67; P=0.019) were sig-
nificantly associated with clinically relevant bleeding events.
We included several parameters of the HAS-BLED score,

such as gender, hypertension, diabetes, previous ischemic
stroke / TIA, chronic liver disease, chronic kidney disease,
antiplatelet therapy (aspirin and/or clopidogrel) and INR, in
the Cox multivariate regression analysis along with age and
warfarin treatment. In this analysis, age (HR 1.13, 95% CI
1.03-1.24; P=0.013) and warfarin treatment (HR 7.37, 95%
CI 1.63-33.36; P=0.010) were also independent predictors
of bleeding events.

The different NOACs subgroups (receiving dabigatran
and rivaroxaban, respectively) did not present statistically
significant differences in the amount of death by all causes,
cardiovascular death, thromboembolic events, or clinically
relevant bleeding. A total of 2 deaths from cardiovascu-
lar causes and 1 death from non-cardiovascular causes
occurred in the rivaroxaban group, along with 4 deaths
from cardiovascular causes in the dabigatran group. The
COX multivariate regression indicated that age (P=0.011)
was an independent predictor of bleeding events. In the
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Table 3 Long-term clinical events in NOACs- and warfarin-treated
HCM patients with AF

Characteristics Warfarin (n=48) NOACs (n=76) p

Death from all cause 9(18.8%) 6(7.9%) 0.071
Cardiovascular death 7(14.6%) 5(6.6%) 0.142
Clinically relevant 9(18.8%) 3 (3.9%) 0.011
bleeding
Gastrointestinal bleed-  5(10.4%) 1(1.3%) 0.032
ing
Intracranial bleeding 1(2.1%) 0 0.387
Genitourinary bleeding 2(4.2%) 1(1.3%) 0.559
Others bleeding 12.1%) 1(1.3%) 0.741
Thromboembolic events 1(2.1%) 4(5.3%) 0.648
Left atrial thrombosis 12.1%) 1(1.3%) 0.741
TIA 0 0 /
Ischemic stroke 0 2(3.9%) 0.522
Peripheral embolism 0 1(1.3%) 0.425

NOACs non-vitamin K antagonist oral anticoagulant, HCM hyper-
trophic cardiomyopathy, AF atrial fibrillation, 7/A transient ischemic
attack

subgroup analysis, there was no statistically significant
difference in clinically relevant bleeding with NOACs
and warfarin between patients older than 65 years old and
patients aged < 65 years old.

@ Springer

follow up duration ( months)

Discussion

In this study, we found that NOACs treatment was associated
with a significantly lower incidence of bleeding events com-
pared to warfarin treatment. Secondly, the incidence of death
by all causes, cardiovascular death and thromboembolic
events in HCM-AF patients was similar between the NOACs
and warfarin group. We found that the use of NOACs was
associated with a lower risk of clinically relevant bleeding
events (HR 6.80, 95% CI 1.43-32.16; P=0.016) compared
with warfarin treatment, regardless of gender, hypertension,
diabetes, previous ischemic stroke/TIA, chronic liver disease
and chronic kidney disease.

HCM is considered an important cause of atrial fibrilla-
tion, heart failure, and sudden arrhythmic death in young
patients [17]. Patients with HCM have an increased risk of
developing AF (4-6 X more likely than the general popula-
tion) and, eventually, 20%-30% of these patients develop
this condition [18]. AF is usually poorly tolerated in patients
with HCM because of an impaired diastolic relaxation due
to the thickening and poor compliance of the ventricular
walls [19]. HCM-AF patients have been known to be at high
risk of thromboembolism. Several studies reported that the
risk of ischemic stroke in these patients is eightfold higher
than in HCM patients with no AF [20, 21]. CHA2DS2-VASc
score is not effective in predicting thromboembolism risk
in HCM patients with AF [22, 23]. In a retrospective study
comprising 4821 HCM patients with AF, a total of 9.8% of
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Table 4 The Cox multivariate

. .. Univariate analysis
analysis of clinically relevant

Significant factors Multifactor analysis

bleeding risk in HCM patients HR 95% CI P HR 95% CI P

with AF
Treatment of warfarin 5.07 1.31-19.67 0.019 7.37 1.63-33.36 0.010
Age 1.08 1.00-1.17 0.034 1.13 1.03-1.24 0.013
Males 1.35 0.43-4.28 0.602 1.70 0.49-5.96 0.405
Hypertension 0.50 0.15-1.63 0.257 0.27 0.07-1.10 0.067
Diabetes 0.53 0.11-2.47 0.424 0.26 0.05-1.51 0.135
Previous ischemic stroke/TIA 1.33 0.28-6.14 0.713 241 0.38-15.20 0.348
Liver disease 2.97 0.37-23.52 0.302 6.67 0.48-92.71 0.158
Renal disease 1.64 0.35-7.56 0.520 1.53 0.29-8.09 0.615
Antiplatelet therapy 1.48 0.38-5.74 0.564 2.64 0.47-14.86 0.270
INR 0.81 0.33-1.97 0.602 1.26 0.44-3.85 0.655

HCM hypertrophic cardiomyopathy, AF atrial fibrillation, HR hazard ratio, 95% CI 95% confidence inter-
val, TIA transient ischemic attack, INR international normalized ratio

the patients showing a CHA2DS2-VASc score of 0 had suf-
fered thromboembolic events after 10 years [24]. Lifetime
oral anticoagulation was recommended for all HCM-AF
patients due to a high risk of thromboembolic events. Addi-
tionally, the thromboembolic risk is independent of the AF
type, whether paroxysmal or persistent.

Clinical practice guidelines clearly state that oral anti-
coagulants such as VKA (warfarin) should be initiated in
all HCM patients with persistent, permanent, or paroxysmal
AF without contraindications, and that INR should be main-
tained within the therapeutic range (between 2.0 and 3.0)
[2, 3]. A retrospective analysis by Jung et al. [25] from the
Korean National Health Insurance Service database showed
a similar risk of thromboembolic and hemorrhagic events
in patients treated with NOACs and VKA over 16 months,
with lower incidence of death by all causes and composite
fatal cardiovascular events in the former group. Lee et al.
used the same database and found that the incidence rates
of ischemic stroke, major bleeding events, and a composite
outcome that included ischemic stroke, intracranial bleeding,
hospital admission for gastrointestinal bleeding and death
by all causes, were significantly lower in the NOACs group
after 18 months [26]. A meta-analysis that included 4 obser-
vational studies showed that NOACs were at least non-infe-
rior to VKAs in preventing stroke in patients with both HCM
and AF [27]. Another observational nonrandomized study
[28] from four European centers demonstrated the inci-
dences of thromboembolic events or minor bleeding were
similar in patients with HCM undergoing catheter ablation
for AF. Although HCM-AF patients are underrepresented in
randomized trials of direct oral anticoagulants, these stud-
ies support the use of the factor Xa inhibitors (rivaroxaban/
apixaban) or the oral direct thrombin inhibitor (dabigatran)
as therapeutic alternatives for patients that are intolerable to
warfarin or that have difficulty maintaining the INR within
the therapeutic range.

At present, no results from randomized controlled tri-
als (RCTs) evaluating the role of NOACs in patients with
HCM and AF are available. Some data included in the
aforementioned studies were collected from insurance data-
bases, without considering the clinical characteristics and
echocardiographic parameters of the patients (e.g., left atrial
enlargement and left ventricular dysfunction) or factors lead-
ing to an increased risk of bleeding (e.g., coagulation func-
tion and antiplatelet therapy). Dominguez et al. [29] reported
that HCM-AF patients on NOACs therapy showed similar
embolic and bleeding rates to those in the VKA group. This
provided clinical characteristics but not TTR for warfarin-
treated patients. In our study, we showed that clinical charac-
teristics and echocardiographic parameters were not signifi-
cantly different between NOACs and VKA groups with the
exception of antiplatelet therapy usage, which was higher in
the latter. Patients treated with VKA had a 6.3% prevalence
of previous myocardial infarction versus 2.6% in the NOAC
group, and a high prevalence of cardiovascular risk factors,
such as hypertension and diabetes, which did not reach sta-
tistical significance. In consideration of a higher propor-
tion of cardiovascular complications, this could explain the
higher frequency of antiplatelet therapy in the VKA group.

Furthermore, only 18.75% of patients enrolled in our
study had a good TTR with a median score of 66.35%. The
GARFIELD registry [30] demonstrated that only 16.7% of
patients of an Asian cohort had a TTR >65% compared to
49.4% of patients in a European cohort. However, previ-
ous studies reported that TTRs ranged from 58 to 68% in
clinical trial settings, and 55% of real worldwide incidence
[31]. Compared to patients with a TTR > 70%, patients with
a TTR <50% are associated with a higher risk of ischemic
stroke, bleeding, or death [32]. Hence, the lower mean TTR
and fewer proportion of patients with an adequate TTR
observed in this study were similar to those reported in
Asian patients.
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Our study still contains several limitations. First of all,
we implemented a single-center, retrospective, and observa-
tional study. Compared with RCTs, this type of studies are
more susceptible to biases. Second, comparisons between
NOAC:Ss and warfarin groups need to take the limited sam-
ple sizes into account. Third, nearly 28% of patients treated
with NOACs received a reduced dose of dabigatran. This is
consistent with previous studies showing Asian doctors tend
to prescribe low-dose NOAC:s for patients with AF [33]. The
predominant use of a lower dose of dabigatran (110 mg) in
our center may be related to fewer bleeding events in the
NOAC:S group. Fourth, due to the lack of patients treated
with apixaban, only two types of NOACs (dabigatran and
rivaroxaban) were evaluated. Fifth, the use of antiplatelet
therapy was twice higher in the VKA group compared to
the NOAC group, although the difference was not statistical
significant. This should be accounted in the interpretation
of our results, because the more frequent use of antiplate-
lets may explain the increased risk of bleeding with VKA
vs NOAC. Therefore, the results of this study need to be
confirmed in randomized controlled trials or registries from
larger HCM centers.

Conclusions

In conclusion, this study shows NOACs were associated
with a lower incidence of clinically relevant bleeding com-
pared to warfarin, with similar rates of death by all causes,
cardiovascular death, or thromboembolic events. Our data
also suggest that NOACs may be used safely and effectively
for stroke prevention in patients with HCM and AF. Ran-
domized controlled trials with larger sample sizes are still
needed in this special group of patients to gather more evi-
dence on the efficacy and safety of NOAC treatment.
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