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ABSTRACT

Objective: New oral anticoagulants (NOACs) are increasingly used both for prevention of stroke in non-valvular atrial fibrillation (NVAF) and the
treatment of venous thromboembolism (VTE). In this study, we aimed to evaluate the current patterns of NOACs treatment in Turkey. Moreover,
demographic and clinical parameters and bleeding and/or embolic events under NOACs treatment were analyzed.

Methods: The New Oral Anticoagulants-TURKey (NOAC-TURK) study was designed as a multicenter cross-sectional study. A total of 2,862 pa-
tients from 21 different centers of Turkey under the treatment of NOACs for at least three months were included in this study. Demographic, clini-
cal, and laboratory characteristics of study participants with their medications used were obtained through the NOAC-TURK survey database.
Additional necessary medical records were obtained from electronic health records of participating centers.

Results: Of the 2. 862 patients, 1.131 (39.5%) were male and the mean age was 70.3£10.2 years. Hypertension was found as the most frequent
comorbidity (81%). The most common indication for NOACs was permanent atrial fibrillation (83.3%). NOACs were mainly preferred because
of inadequate therapeutic range or overdose during warfarin usage. The most frequent complication was bleeding (n=217, 7.6%), and major
bleeding was observed in 1.1% of the patients. Embolic events were observed in 37 patients (1.3%). Rivaroxaban and dabigatran were both
more preferred than apixaban. Almost half of the patients (47.6%) were using lower doses of NOACs, which is definitely much more than
expected.

Conclusion: The NOAC-TURK study showed an important overview of the current NOACs treatment regimens in Turkey. Although embolic and
bleeding complications were lower than or similar to previous studies, increased utilization of low-dose NOACs in this study should be consid-
ered carefully. According to the results of this study, NOACs treatment should be guided through CHA,DS -VASc and HASBLED scores to ensure
more benefit and less adverse effects in NVAF patients. (Anatol J Cardiol 2017; 17: 353-61)
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Introduction tions. For over 50 years, vitamin K antagonists such as warfarin,

phenprocoumon, and acenocoumarol were the only available

Oral anticoagulants (OACs) are the mainstay therapy used
for stroke prevention in non-valvular atrial fibrillation (NVAF)
and the treatment of venous thromboembolism (VTE). Atrial fi-
brillation (AF) is the major indication for OACs use and is one
of the leading causes of major cardiovascular events, including
mortality and fatal stroke worldwide (1). Conventional preven-
tive strategies of AF, such as proper anticoagulant and rate-
limiting therapeutic agents, are crucial to avoid its complica-

oral anticoagulants. Problems like narrow therapeutic window,
common food and drug interactions, and the need for repeated
blood tests to establish the target international normalized ratio
(INR) are the main drawbacks of these drugs during clinical use.
These common problems of vitamin K antagonists led to the in-
vestigation of more effective and safe anticoagulants. New oral
anticoagulants (NOAC) are a result of these studies and have
become widely available. Dabigatran (a factor Il or thrombin in-
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hibitor), rivaroxaban, and apixaban (factor Xa inhibitors) were
approved NOACs in our country. Edoxaban and betrixaban will
soon be available worldwide. Dabigatran and rivaroxaban have
been approved for non-valvular AF, deep vein thrombosis (DVT),
and pulmonary embolism (PE), and apixaban has been approved
only for NVAF by the Turkish Ministry of Health. Since their ap-
proval, substantial numbers of patients were prescribed NOACs.

The prevalence of AF in Turkey is 1.25% and its incidence
is 1.35/1000 person-years according to the Turkish Adult Risk
Factor (TARF) study, wherein rheumatic valve disease was re-
garded as a predisposing factor in only 6.0% of the subjects
(2). Reported incidence of VTE along with PE is highly variable
because of diagnostic challenges. Estimated annual incidence
of VTE ranges from 104 to 183 per 100,000 person-years, and
these rates are similar to stroke (1-6). Considering these facts,
an increasing number of patients will be prescribed NOACs in
our country.

Recently, very important information has been gathered on
AF by registries, which include data on large cohorts. These
registries were especially important to observe the control of
AF and its complications in different patient populations. In
the GARFIELD registry, it has been shown that 11.7% of the pa-
tients were not using any antithrombotic treatment, whereas
50% were receiving warfarin and 10.8% were using NOACs (7).
There are a few recent data sources available in the literature
in terms of the efficacy and safety of NOACs, among which only
one arose from Turkey (8). However, there is no study that as-
sesses the efficacy and safety of NOACs for all indications, in-
cluding NVAF, DVT, and PE, in the same study. In this multicenter
cross-sectional study, we primarily aimed to assess the current
patterns of NOACs treatment to identify therapeutic trends and
aspects of the current practice in Turkey. In addition, demo-
graphic characteristics, along with bleeding and thromboem-
bolic risk factors of these patients, clinical indications and their
conformity to guidelines, adverse effects, and bleeding and em-
bolic complications will be analyzed in this study.

Methods

Study design
The NOAC-TURK study is a national, nonrandomized multi-
center cross-sectional study.

Study population

The study was conducted in outpatient cardiology clinics of
state, university, private, and training and research hospitals.
Included study centers were chosen according to clinical feasi-
bility and also whether or not they represent the Turkish popu-
lation well. The study centers were initially included in each of
the seven geographic regions (Marmara, Aegean, Mediterra-
nean, Central Anatolia, Black Sea, East Anatolia, and Southeast
Anatolia), which were composed of 26 different centers in Tur-
key to provide geographic diversity. However, five centers were

excluded from the final data analysis of the study because of
non- or low patient (<20 patients/center) recruitment. The study
was conducted between August 1, 2015, and January 1, 2016.

In this study, consecutive patients aged >18 years with a di-
agnosis of non-valvular AF, PTE, and/or VTE under the treatment
of NOACs for at least three months were included. Patients
could be in sinus rhythm or AF at the time of enrollment, but
an electrocardiographically confirmed AF episode should have
occurred prior to enrollment in NVAF patients. Patients with
hypertension; renal failure; coronary artery disease (a history
of percutaneous intervention or coronary artery bypass graft
surgery); diabetes mellitus; congestive heart failure; and valvu-
lar disorders including any degree of mitral regurgitation, aortic
stenosis, or aortic regurgitation were included. The exclusion
criteria regarding valvular disease were having a mechanical
heart valve or any degree of rheumatic mitral stenosis.

The list of participating centers and sub-investigators are
presented in Appendix 1.

We planned the present study on behalf of the Young Cardi-
ologists Subgroup of the Turkish Society of Cardiology.

Demographic, clinical, and laboratory characteristics of
study participants with their medications used (antiplatelet, an-
ticoagulant, and antiarrhythmic drugs) were obtained through
the NOAC-TURK survey database. Additional necessary medi-
cal records were obtained from electronic health records of
participating centers. The survey included questions about
stroke and other embolic adverse events-related risk factors
such as coronary heart disease (CHD), hypertension, diabetes
mellitus, previous stroke, congestive heart failure (CHF), and
vascular disease (prior myocardial infarction, peripheral ar-
tery disease). Embolic events were also recorded during the
study period. Moreover, hemorrhagic events associated with
antiplatelet or anticoagulant drugs were noted. Stroke and
thromboembolism risk were assessed using CHA,DS,-VASc
(CHF or left ventricular dysfunction, hypertension, age >75 or
65-74 years, diabetes, thromboembolism or a history of stroke,
vascular disease, and sex) and bleeding risk by HAS-BLED (hy-
pertension, renal or liver failure, stroke history, bleeding his-
tory, labile INR, age >65 years, drugs predisposing to bleeding,
and alcohol use) score (9, 10). Glomerular filtration rate was
calculated using the Modification of Diet in Renal Disease
(MDRD) formula (11). Chronic renal failure (CRF) was defined
as whether or not GFR was estimated to be <60 mL/min. Major
bleeding was defined as a fall in hemoglobin level of at least
2 g/dL or requiring two or more units of whole blood/erythro-
cyte transfusion or symptomatic bleeding in a critical organ/
area, such as intracranial, intraocular, intra-spinal, retroperi-
toneal, intra-articular, pericardial, and intramuscular bleeding,
leading to compartment syndrome or fatal, according to Inter-
national Society on Thrombosis and Hemostasis criteria (12).
Minor bleeding was defined as any bleeding other than major
bleeding considered to be related to NOACs use. Mortality data
were obtained from electronic health records of participating



Anatol J Cardiol 2017; 17: 353-61

Altay et al.
New oral anticoagulants-TURKey (NOAC-TURK)

355

centers but were not included in the analysis because of the
cross-sectional nature of the study.

The study was approved by the local ethics committee (the
Ethics Committee of Haydarpasa Numune Training and Re-
search Hospital, HNEAH-KAEK 2015/KK/60). Written informed
consent was obtained from all study patients.

Statistical analysis

Data were analyzed by Statistical Package for Social Sci-
ences (SPSS) version 17.0 for Windows (IBM, Armonk, New
York, USA). Whether or not the distributions of continuous vari-
ables were normal was determined by the Kolmogorov—Smirnov
test. Data were shown as meanzstandard deviation or median
(min — max) for continuous variables. Number of cases and per-
centages were used for categorical data. Mean differences be-
tween groups were compared by Student's t-test, whereas the
Mann-Whitney U test was applied for comparisons of the not
normally distributed data. Categorical variables were analyzed
by chi-square or Fisher’s exact test, where applicable. Determin-
ing the best predictor(s) that affect(s) each clinical outcome (i.e.,
bleeding, other embolic events) was performed by using the mul-
tiple logistic regression backward LR method. Any variable with a
p-value <0.25in a univariate model was accepted as a candidate
for the multiple model along with all variables of known clinical
importance (13). Odds ratios and 95% confidence intervals for
each independent variable were also calculated. Statistical sig-
nificance was accepted as p <0.05.

Results

In this cross-sectional study, a total of 2.862 patients from
21 different centers of Turkey under the treatment of NOACs
for at least three months were included. Baseline demograph-
ic and clinical characteristics are summarized in Table 1. The
mean age was 70.3£10.2 years, and 60.5% of the study patients
were female. The duration of use of NOACs was approximately
10.8+7.6 months.

Eighty-one percent of these patients were hypertensive,
19.8% diabetic, 37.4% had dyslipidemia, and only 18.7% were
smokers. The history of these patients showed 26.6% CHF, 7.8%
CRE, 11.4% cerebrovascular disease, 6.2% PAD, 2.3% PE, and
2.0% malignancy.

The most common indication for NOACs was permanent AF
(83.3%), followed by paroxysmal AF (11.4%), ischemic cerebro-
vascular disease (3.6%), DVT (2.0%), PE (1.6%), and for prophy-
laxis following orthopedic surgery.

All patients were evaluated for their CHA,DS,-VASc and
HASBLED score. The mean value for the CHA,DS,-VASc score
was 3.4+1.4, and the HASBLED score was 1.8+1.0.

Novel oral anticoagulant drugs were mainly preferred be-
cause of an inadequate therapeutic range or overdose during
warfarin usage. The second most common reason was physi-
cians' preferences.

Table 1. Baseline characteristics of study patients

Variables All patients (n=2862)
Age, years 70.3+£10.2
Male, % 1131 (39.5)
Female, % 1731 (60.5)
Medical history, %
Hypertension 2320 (81.1)
Diabetes mellitus 568 (19.8)
Hyperlipidemia 1070 (37.4)
Chronic heart failure 765 (26.7)
Chronic renal failure 224 (1.8)
GFR, mL/min/1.73 m? 78.0+23.1
Cerebrovascular accident 326 (11.4)
Pulmonary embolism 66 (2.3)
Peripheral artery disease 177 (6.2)
Malignancy 58 (2.0)
Smoking 534 (18.7)
Indication for OAC treatment (%)
Permanent AF 2385 (83.3)
Paroxysmal AF 325(11.4)
Ischemic stroke 103 (3.6)
Deep vein thrombosis 56 (2.0)
Pulmonary embolism 46 (1.6)
Profylaxis for orthopedic surgery 5(0.2)
Other 1(0.0)
Baseline risk analysis
CHA,DS,-VASc score 3.4+1.4
HASBLED score 1.8+1.0
AF - atrial fibrillation; GFR - glomerular filtration rate; OAC - oral anticoagulant

Medical treatment

All patients were evaluated for their NOAC doses and fre-
quencies (Fig.1). Rivaroxaban and dabigatran were both more
preferred than apixaban. A lower dose of dabigatran was more
preferred thanits recommended dose. Almost half of the patients
(47.6%) were using lower doses of NOACs, which is definitely
much more than expected. When people using low-dose NOACs
were compared with the ones using itin the recommended dose,
it was observed that they were usually older, females at a high
rate, with high CHA,DS -VASc and HASBLED scores and low GFR
levels (Table 2). This indicates the tendency of the physicians in
Turkey to prefer low-dose treatment in high-risk patients.

Additional antiplatelet drug prescription was detected in
12.9% of the patients. Only 1.8% of this prescription involved
clopidogrel, and the others were acetylsalicylic acid in different
doses. Since most of these were AF patients, they were also pre-
scribed anti-arrythmic/rate-lowering drugs in addition to NOACs.
Two hundred twelve of 2,862 patients (7.4%) were taking antiar-
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Figure 1. Frequency of the use of each NOAC type and the percentages
(prevalence) of the drug use in low and recommended doses among
all cases

Table 2. Clinical characteristics of patients using low dose and
recommended dose of NOACs

Variables Low Recommended P
dose (n=1361) dose (n=1486)
Age, years 74.6+8.9 66.5+9.8 <0.001"
Sex category 0.048*
Male 513 (37.7%) 614 (41.3%)
Female 848 (62.3%) 872 (58.7%)
CRF 162 (11.9%) 61 (4.1%) <0.001*
CHA,DS,-VASc score 4(0-9) 3(0-9) <0.001"
GFR 72.0 (12.2-212.1) | 81.0(1.0-233.0) | <0.001"
HASBLED score 2(0-5) 1.5 (0-5) <0.001"
tStudent's t-test; $Chi-square test; {Mann-Whitney U test. CRF - chronic renal failure;
GFR - glomerular filtration rate

rhythmic/rate control drugs. Among these drugs, beta-blockers
(45.5%), non-dihydropyridine calcium channel blockers (12.9%)
and digoxin (11.3%) were mainly preferred.

Embolic events

Embolic events including transient ischemic attack, stroke,
and peripheral embolism were seen in 37 (1.3%) of the patients
(Table 3). NOAC treatment was stopped and warfarin treatment
was initiated in 12 patients. NOAC doses were increased in 11
patients and another NOAC treatment was initiated following
an embolic event in eight patients. There were no significant
differences in terms of the number of patient with embolic
complication between with and without additional antiplatelet
drug treatment [1.2% (n=30) vs. 1.9% (n=7), p=0.317]. In a uni-
variate analysis, the CVA history and smoking were found to
be significant predictors in the group that experienced embolic
incident, compared with the group that did not experience it
(p=0.003 and p=0.002, respectively) (Table 4). As a result of the
univariate statistical analyses, all variables identified as p<0.25
were included in the logistic regression model as candidate
risk factors. Multiple logistic regression analysis revealed that

Table 3. Bleeding and embolic complications in patients under

NOACs treatment
Complications Number of patients
(n=2862)
Bleeding 217 (7.6%)
Admission count due to bleeding in a year period 1(1-5)
Bleeding complication in a year period, month 5(1-33)
Embolism 37(1.3%)
TIA 17 (0.6%)
Stroke 16 (0.6%)
Peripheral embolism 4(0.1%)
TIA - transient ischemic attack

Table 4. Demographic and clinical features of groups with and

without embolic events

Some variables and Embolism (=) | Embolism (+) P
comorbidities (n=2825) (n=37)
Age, years 70.3+10.2 73.3£11.0 0.072"
Sex category 0.641*

Male 1115 (39.5%) 16 (43.2%)

Female 1710 (60.5%) 21 (56.8%)
Diabetes mellitus 560 (19.8%) 8(21.6%) 0.785*
Hyperlipidemia 1056 (37.4%) 14 (37.8%) 0.954
Hypertension 2292 (81.1%) 28 (75.7%) | 0.400°
Deep venous thrombosis 87 (3.1%) 3(8.1%) 0.109"
Coronary artery disease 757 (26.8%) 7(18.9%) 0.282
Chronic heart failure 751 (26.6%) 14 (37.8%) 0.124*
Chronic renal failure 222 (7.9%) 2 (5.4%) 1.000"
Malignancy 57 (2.0%) 1(2.7%) 0.533"
Peripheral artery disease 173 (6.1%) 4(10.8%) 0.285"
Pulmonary embolism 64 (2.3%) 2(5.4%) 0.209"
Cerebrovascular accident | 315(11.2%) 11(29.7%) 0.002°
Smoking 520 (18.4%) 14 (37.8%) 0.003"
CHA,DS,-VASC score 3(0-9) 4(0-7) | 0.199°
GFR, mL/min/1.73 m? 76.2 (1-233) 82(42.7-118) | 0.158°
HASBLED score 2 (0-5) 2 (0-4) 0.694%
Types of NOACs

Apixaban 611(21.7%) 14 (37.8%) 0.019*

Dabigatran 1075 (38.3%) 15 (40.5%) 0.776*

Rivaroxaban 1124 (40.0%) 8(21.6%) 0.023"
High-dose NOACs 1474 (52.5%) 12 (32.4%) 0.015*

tStudent's t-test; $Chi-square test; Fisher's exact test; $Mann-Whitney U test. GFR -
glomerular filtration rate; NOACs - new oral anticoagulants

DVT, CVA, smoking, apixaban treatment, and lower doses of
NOACs were the main predictors of embolic events in these
patients (Table 5). Embolic events with apixaban were sig-
nificantly higher in these patients, especially in lower doses,
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Table 5. Predictors of embolic events in patients under NOACs treatment

Some risk factors 0dds ratio 95% P
Confidence interval
DVT 4614 1.328-16.032 0.016
CVA 2813 1.322-5.982 0.007
Smoking 2.736 1.373-5.453 0.004
Rivaroxaban? 1.000 - -
Apixaban 3.609 1.457-8.941 0.006
Dabigatran 1.720 0.716-4.135 0.225
Low-dose NOACs 2913 1.385-6.127 0.005

CVA - cerebrovascular accident; DVT - deep vein thrombosis; NOACs - new oral
anticoagulants; a - Reference category

100 M Embolic event (-) Embolic event (+)
80
60 -
405 40
20 37.8 383
217 21.6
20
0- Apixaban Dabigatran Rivaroxaban

Figure 2. Percentages of NOAC types in the cases that were an embolic
incident or not

whereas rivaroxaban was associated with significantly lower
embolic events (Fig. 2).

Bleeding

Bleeding complication was seen in 7.6% (217 patients) of these
patients (Table 3). The median number of referrals to the hospital
dueto bleeding in a one-year period was one, and bleeding compli-
cation was observed median five months after NOAC prescription.
The most common causes for patients being admitted to the hos-
pital were as follows: nasal bleeding (35.0%), hematuria (25.8%),
ecchymosis (17.5%), and conjunctival hemorrhage (17.1%). The
upper gastrointestinal bleeding (10.6%) and lower gastrointestinal
bleeding (10.1%) rates were similar. Major bleeding was observed
in 1.1% of the patients. Intracranial bleeding was observed in two
patients (0.9%). Bleeding complications were minor in most of the
patients such that 68.2% of these patients were treated in outpa-
tient clinics. 31.8% of these patients were treated hospitalized.
Fresh frozen plasma was needed in 16.6% of the patients, pro-
thrombin complex in 1.8%, and erythrocyte suspension in 15.7%.
Hemodialysis was used in only one patient (0.5%) for bleeding.

In the univariate analysis, the average age (71.6+9.7 vs.
70.2+10.2) of the group in which bleeding was observed was sig-
nificantly higher; the DM was lower; and hyperlipidemia, PAD,
and smoking were high. The CHA,DS,-VASc score (3.5+1.2 vs.
3.3+1.4; p=0.023) and HASBLED (2.2+1.1 vs. 1.8+0.99) score of
the group in which bleeding was observed were significantly
higher (Table 6). As a result of the univariate statistical analyses,
all variables identified as p<0.25 were included in the logistic re-
gression model as candidate risk factors.

Table 6. Demographic and clinical features of groups with and
without bleeding

Some risk factors Bleeding (+) | Bleeding (-) P
(n=2645) (n=217)
Age, years 70.2+£10.2 71.7+9.8 0.048'
Sex category 0.406*
Male 1051 (39.7%) 80 (36.9%)
Female 1594 (60.3%) 137 (63.1%)
Diabetes mellitus 537 (20.3%) 31(14.3%) | 0.033¢
Hyperlipidemia 941 (35.6%) 129 (59.4%) | <0.001*
Hypertension 2140 (80.9%) 180 (82.9%) | 0.460*
Deep venous thrombosis 84 (3.2%) 6 (2.8%) 0.739°
Coronary artery disease 705 (26.7%) 59 (27.2%) 0.864*
Chronic heart failure 700 (26.5%) 65 (30.0%) 0.264*
Chronic renal failure 211 (8.0%) 13 (6.0%) 0.295
Malignancy 53 (2.0%) 5(2.3%) 0.800"
Peripheral artery disease 127 (4.8%) 50(23.0%) |<0.001*
Pulmonary embolism 61(2.3%) 5(2.3%) 0.998*
Cerebrovascular accident | 296 (11.2%) 30(13.8%) 0.240°
Smoking 463 (17.5%) 71(32.7%) | <0.001*
CHA,DS,-VASC score 3(0-9) 4(1-7) 0.023¢
GFR, mL/min/1.73 m? 77 (1-211.3) 76 (25-233) 0.542¢
HASBLED score 2 (0-5) 2 (0-5) <0.001®
NOAC
Apixaban 599 (22.8%) 26 (12.0%) |<0.001*
Dabigatran 1001 (38.0%) 89 (41.2%) | 0.359'
Rivaroxaban 1031 (39.2%) 101 (46.8%) | 0.029
High-dose NOACs 1364 (51.8%) 122 (56.5%) | 0.190*
tStudent's t-test; $Chi-square test; {Fisher's exact test; $SMann-Whitney U test. GFR -
glomerular filtration rate; NOAC - new oral anticoagulant
Table 7. Predictors of bleeding in patients under NOACs treatment
0dds ratio 95% P
Confidence interval
Diabetes mellitus 0.557 0.370-0.839 0.005
Hyperlipidemia 1.873 1.376-2.551 <0.001
PAD 3.396 2.276-5.065 <0.001
Smoking 1.781 1.282-2.472 <0.001
HAS-BLED score 1.426 1.225-1.659 <0.001
Apixaban® 1.000 - -
Dabigatran 2.233 1.389-3.590 <0.001
Rivaroxaban 2.325 1.463-3.697 <0.001
High-dose NOACs 1.530 1.126-2.078 0.006
a-reference category; NOACs - new oral anticoagulants; PAD - peripheral artery disease

Logistic regression analysis revealed that a lack of diabetes
mellitus, dyslipidemia, PAD, smoking, higher HASBLED score,



Altay et al.
New oral anticoagulants-TURKey (NOAC-TURK)

358

Anatol ) Cardiol 2017; 17: 353-61

Bleeding (-)
Apixaban

Bleeding (+)

M Dabigatran M Rivaroxaban

Figure 3. Percentages (prevalence) of NOAC types used in the cases
with or without bleeding: cumulative bar graph

dabigatran and rivaroxaban treatment, and higher doses of
NOACs were the main predictors for bleeding (Table 7). While
bleeding with rivaroxaban was significantly higher especially in
high doses in these patients, apixaban was related with signifi-
cantly lower bleeding rates, especially in higher doses (Fig. 3).

Discussion

NOAC-TURK is the first study to report the efficacy and safety
of NOACs for all indications, including NVAF, DVT, and PE, in the
same study in Turkey. There are many important main findings
in this study. First, this study reported that the most common in-
dication for NOACs use in Turkey was permanent AF, which is
concordant with large current observational studies (8, 14-16).
Another important finding was that nearly half of the study par-
ticipants were using reduced doses of NOACs, which is discor-
dant with recent phase-lll trials and clinical studies (17-19).

Inthe ARISTOTLE study, reduced doses of apixaban were giv-
en to patients with an age of at least 80 years, body weight of no
more than 60 kg, or a serum creatinine level of 1.5 mg/dl or more.
A 2.5-mg dose of apixaban was administered to only 4.7% of the
patients in the ARISTOTLE study; however, 7.1% of the patients
in the present study used lower doses of apixaban, which means
that almost one-third of all patients were using apixaban (19).

Bleeding is animportant life-threatening complication of NO-
ACs use. In the present study, the major bleeding rate was 1.1%
and both major and minor bleeding complications were seen in
7.6% of the patients, which is less than the figure in large clini-
cal trials (17-19). Less bleeding complications may be related
to the cross-sectional design of the study as well as increased
use of lower doses of NOACs. Minor bleeding events occurred
more commonly than major events such as intracranial or gas-
trointestinal sites. Detailed dose and drug relation showed that
bleeding with rivaroxaban was significantly higher, especially in
recommended doses in patients with AF, and apixaban was relat-
ed with significantly lower bleeding rates, especially in recom-
mended doses. Diabetes mellitus, dyslipidemia, PAD, smoking,
higher HAS-BLED score, dabigatran and rivaroxaban treatment,
and higher doses of NOACs were the main predictors for bleed-
ing, which also confirms HAS-BLED score efficiency. Bleeding

events occurred in 7.6% of the patients in the NOAC-TURK study,
which is similar to the results of the one-year follow up of the EO-
RP-AF study (8.4%) (15). However, the number of bleeding events
increased to 11% in the EORP-AF study in the second-year fol-
low up. A lower dosage of NOAC usage could be the reason of
facing lower number of bleeding events in our study.

The incidence of embolic events was which is less than pre-
vious large clinical trials (17-19). Embolic events with apixaban
were significantly higher in these patients, especially in lower
doses, whereas rivaroxaban was related with significantly lower
embolic events. Logistic regression analysis for predicting em-
bolic complication revealed that apixaban and lower doses of
NOACs treatment were two important main predictors. Larsen
et al. (20) showed that compared with warfarin, rivaroxaban was
related to lower embolic events, and dabigatran and apixaban
had similar rates with warfarin. One-year embolic event rates
were the highest (4.86%) in the apixaban group in their nation-
wide cohort study. The embolic event rate was higher in the
apixaban group, but it was only 2.24% in our study. The EORP-
AF study (15) had higher incidences for embolic events—9.1%
for the first-year follow up and 11.6% for the second-year fol-
low up—whereas only 1.3% of our study population had embolic
events. We therefore suggested that low embolic complication
rate may be due to a lack of follow-up data in our study. More-
over, a heightened effect of apixaban for embolic complications
in multiple analyses was due to a high incidence of use of lower
doses in all indications.

This study supports the widespread use of NOACs for the
prevention of embolic complications in the case of NVAF, DVT,
and PE in the daily practice of cardiologists in our country. The
RAMSES (8) and the AFTER (14) studies are other large-scale,
important cross-sectional observational studies on Turkish
populations. Moreover, the NOAC-TURK study, which gives in-
cremental data for the prevention of embolic complications, has
some unique features, including both cross-sectional and short-
term follow-up data with more wide indications.

The mean age and female dominance were the same as
previous observational studies (8, 14—16). Hypertension was the
most common etiology for NVAF, which was concordant with
previous observational studies (8, 14-16) and randomized con-
trolled trials (17-19). However, the previous incidence of stroke
or TIA was lower than both the RAMSES and AFTER studies (8,
14). Permanent AF was the most common indication for prescrib-
ing NOACs in our study, which is similar to previous observation-
al studies (8, 14—16). The reason for this majority of AF indication
could be because this study was conducted in cardiology clin-
ics. The mean CHA,DS,-VASc score was similar to the RAMSES
and the AFTER studies (8, 14).

The disadvantages of warfarin lead to a decreased use of
0AC therapy worldwide (8). While a single center study reported
a 30.1% incidence of OAC use for AF (21), a tertiary center study
presented increased data (67.3%) (22). The RAMSES and the AF-
TER studies reported incidences for 0AC of 72% and 40%, respec-
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tively (8, 14). In our study, the rate of previous warfarin use was
48.6% and dabigatran 110 mg was the most commonly prescribed
NOAC in patients with NVAE The main reason for switching warfa-
rin to NOACs may be because of practicability and strong preven-
tive evidence of these new drugs in NVAF patients. Concordant
with previous studies, NOACs were preferred over warfarin for
embolic complications in patients with NVAF in this study, despite
recently emerging in the market of these drugs. Moreover, as with
the RAMSES study (8), dabigatran was the most frequently used
NOAC in our study, followed by rivaroxaban and apixaban. The
highest incidence of dabigatran could be because it was the first
NOAC registered by the Ministry of Health in Turkey. However, in-
terestingly, discordant with other previous studies, a 110-mg dose
of dabigatran was preferred more frequently than a 150-mg dose
for NVAF patients in our population. While a 2.5-mg dose of apixa-
ban was used in only 4.7% of the patients in the ARISTOTLE study
(19), 7.1% of the patients in the present study—almost one-third
of all patients—used low-dose apixaban. Limited RCT and obser-
vational data about efficacy and safety of NOACs may affect phy-
sicians’ choice toward a low-dose regimen in the setting of NVAF
in our study, which is different from previous studies.

The patients who were on antiplatelet therapy for stable CHD,
chronic ischemic heart disease had increased CHA,DS,-VASc
and HASBLED scores, which is a big concern in terms of bleed-
ing risk in using NOAC in the setting of AF Hence, the need for
combination therapy should be assessed according to risk—ben-
efit considerations. In our study, the rate of combination therapy
was lower than that in previous studies (8, 14-16), which was
detected in 12.9% of the patients.

The concomitant use of all rate control/lowering drugs (be-
ta-blockers, non-dihydropridine calcium channel blockers, and
digoxin) were higher in the AFTER (14) and RAMSES (8) study
populations compared with that in our study’s population (45.5%,
58.7%, 63.3% for beta-blockers; 12.9%, 23.4%, 23.6% for non-dihy-
dropyridine calcium channel blockers; and 11.3%, 27.7%, 20.5%
for digoxin usage, respectively, for the NOAC-TURK, AFTER, and
RAMSES studies). Moreover, while the concomitant usages of
beta-blockers and digoxin are higher in the EORP (15) study, non-
dihydropyridine calcium channel blockers and digoxin usages
were higher in the NOAC-TURK study.

In the AFTER study (14), the investigators found that only
41.3% of the population had effective INR levels. Furthermore,
the mean time in therapeutic range reported 40.5% in RAMSES
study (8). We also found that patients are treated with lower dos-
es than clinically indicated. The most common cause was physi-
cians’ neglect in the AFTER study for inadequate anticoagula-
tion; in the NOAC-TURK study, misjudgment of patients’ clinical
status could be the reason of treating patients with lower doses.

Study limitations

There are some limitations in our study. Since this study
has a cross-sectional design, which is a snapshot of study

participants’ characteristics, it could not provide any data in
terms of mortality and future embolic and bleeding adverse
events. Moreover, the enrollment of patients was limited to
only outpatient cardiology clinics. Hence, this study’s results
do not extrapolate to all Turkish NOAC-using patients for dif-
ferent indications.

Conclusion

In conclusion, this multicenter cross-sectional study showed
an important overview of the current NOACs treatment regimens
in Turkey. Although embolic and bleeding complications are
lower or similar to various studies, increased utilization of lower
doses in this study should be addressed carefully. According
to the results of this study, NOACs treatment should be guided
through CHA,DS,-VASc and HASBLED scores to ensure more
benefit and less adverse effects in NVAF patients.
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Appendix 1. Participating researchers and centers in the NOAC-TURK study (in order of city name)

Researcher’s name Center Province Patient number
Cagn Yayla Yiiksek ihtisas Training and Research Hospital Ankara 78
Mehmet Kadri Akboga 35
Serkan Unlii Gazi University Faculty of Medicine Ankara 168
Ugur Canpolat Hacettepe University Faculty of Medicine Ankara 100
Bayram Kéroglu Bingdl State Hospital Bingol 83
Giirkan Karaca Osmancik State Hospital Corum 47
Fatih Mehmet Ugar Denizli State Hospital Denizli 105
Servet Altay Edirne State Hospital Edirne 256
Liitfi Askin Palanddken State Hospital Erzurum 230
Ozge Ozden Tok Bakirkdy Sadi Konuk Training and Research Hospital istanbul 191
Umit Yasar Sinan istanbul University, Cardiology Institute Istanbul 197
Mehmet Emin Kalkan Kartal Kosuyolu Training and Research Hospital istanbul 65
Mehmet Erdem Memetoglu Dr. Siyami Ersek Thoracic and Cardiovascular Surgery istanbul 10
Yalcin Velibey Training and Research Hospital 73
Kazim Serhan Ozcan Derince Training and Research Hospital Kocaeli 77
Halil ibrahim Erdogan NEU University, Meram Medical Faculty Konya 6
Hiiseyin Altug Cakmak Kackar State Hospital Rize 255
Hakan Duman Recep Tayyip University, Faculty of Medicine Rize 101
Okan Giilel Ondokuz Mayis University, Faculty of Medicine Samsun 101
Omer Gedikli 150
Ahmet Yanik Samsun Training and Research Hospital Samsun 131
Feyzullah Begsli Harran University, Faculty of Medicine Sanlurfa 200
Fatma Ozpamuk Karadeniz Balikligdl State Hospital Sanlurfa 172
Serkan Akdag Yiiziincii Yil University, Faculty of Medicine Van 31






