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Abstract

Original Article

Introduction

Atrial fibrillation (AF) is the most common supraventricular 
arrhythmia with a prevalence that increases by aging. There is 
no structural heart disease in a considerable portion of patients 
with AF. AF causes significant morbidity and mortality due to 
the thromboembolic events.[1]

AF is a strong independent risk factor for ischemic stroke (IS) 
due to the thromboembolic events and increases the risk of IS 
5‑folds; by the way, all ISs (20%–30%) associated with AF.[2] 
The presence of associated structural heart diseases in AF further 

increases the stroke risk. IS which is a dramatic complication of 
AF is still an important issue because of its mortality, morbidity, 
adult disability, and incurred costs, as it was before.

Currently, in the light of previous studies, the most 
effective treatment for preventing such an important and 
dramatic complication secondary to AF is oral anticoagulant 
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(OAC) therapy.[3] Randomized controlled studies have 
shown that OAC therapy achieving effective levels decreases 
IS risk by 68% in unselected AF patients.[4] Furthermore, 
even though NOAC  (new oral anticoagulation) drugs such 
as dabigatran, rivaroxaban, apixaban, and edoxaban are 
available, except for these OAC treatments, with no real 
recommendation, acetylsalicylic acid and clopidogrel can use 
to prevent thromboembolic complications by some clinicians.

Recently, the most widespread treatment in our country 
and the world was warfarin, but in the past 3 years, rapidly, 
NOACs became the most preferred OAC therapy. The problems 
occurred due to the international normalised ratio (INR) lability 
for the patient and the physician were effective in this change.

In this study, patients were evaluated when access to 
NOACs is more difficult, because of no reimbursement 
agency’s repayment in the past, so the patients had AF 
diagnosis according to the criteria in the European Society 
of Cardiology  (ESC) 2010 AF treatment guideline and 
updated guideline.[5,6] It is easier to switch to a NOAC after 
2012 in Turkey because the reimbursement problem solved. 
We compared INR control in the years when there were no 
reimbursement agencies NOAC repayment and there was 
NOAC repayment after the year 2013 conditions.

Patients and Methods

Subjects and research design
Our study was registered in the ethics committee of our hospital 
as a retrospective screening study. According to the general 
working principle in our clinic, all procedures were made 
with patient approval  (Date: November 05, 2018, number: 
2018‑GOKAE‑0538).

Data collection
The medical records of patients that use warfarin in our clinic 
which is a tertiary health institution between January 2010 and 
September 2012 were screened. Our study had a retrospective 
cohort, and we had 212  patients with I48  International 
Classification of Diseases (ICD) diagnosis code. Patients  (n: 
7) with inadequate hospital records were excluded from the 
study. Two‑hundred and five patients in AF with adequate 
information were detected, 123 of these patients were nonvalvular 
AF (92 patients in these 123 ones were not taking OAC or on 
ineffectiveINR range) were included in the study. We evaluated 
demographical, clinical, and echocardiographic parameters of 
these patients. Patients with valvular AF and other NOAC (like 
glomerular filtration rate  [GFR] under 15) contraindications 
according to the current guidelines were excluded.[5,6]

Our patients were evaluated in three groups according to the 
AF period: paroxysmal AF episodes lasting  <7  days with 
spontaneous resolution, persistent AF episodes lasting >7 days 
and requiring medical intervention for resolution, and 
permanent AF patients who have chronic AF.[5]

For the OAC’s indication and risk of bleeding, CHA2DS2‑VASc 
and HAS‑BLED scores were used. Patients with a HAS‑BLED 

score of  ≥3 were considered as having a high risk for 
bleeding, and in patients with a CHA2DS2‑VASc score of ≥2, 
anticoagulant therapy is recommended.[5-8] According to the 
medical records, the reasons of patients with no therapy 
were determined (patients’ rejection and clinicians’ option). 
Effective therapeutic range for INR was accepted as labile 2–3 
range of INR in more than 70%, on least monthly INR tests of 
the follow‑up period.[9]

Statistical analysis
Quantitative data are shown as mean ±  standard deviation 
in tables. Categorical data were shown as number  (n) and 
percentage (%). In an analysis of quantitative data conformity 
with normal distribution, Kolmogorov–Smirnov test was used. 
In assessing the findings of the study, statistical analysis of data 
was done using the Statistical Package for the Social Sciences 
15.0 for Windows (IBM, Chicago, USA).

Results

We collected 123 patients who were eligible for both warfarin 
and NOAC therapy. Thirty‑one (25.2%) of these patients were 
already on warfarin therapy in effective therapeutic range 
and ongoing follow‑up, so they are excluded from the study. 
Ninety‑two (74.8%) patients who were not on warfarin therapy 
or already using warfarin but out of effective therapeutic range 
were noted.

Patients’ sex distribution was 44 (47.8%) males and 48 (52.2%) 
females  [Table  1]. The mean age was 70.62  ±  11.8  years 
[Table  2]. Paroxysmal AF in 23  (25.0%), persistent AF in 
29 (31.5%), and permanent AF in 40 (43.5%) patients were 
detected. Most frequent comorbid disease was hypertension 
and detected in 80 (87.0%) patients. Five (5.4%) patients had 
hyperthyroidism [Table 1].

Thirteen (14.1%) of these 92 patients were not on warfarin 
therapy due to physicians’ hesitate and 41 (44.6%) of them 
were not under to a reason of patients’ hesitation. A 1.1% rate 
in the physicians’ hesitates were HAS‑BLED score ≥3 and 
other rates were clinicians’ unknown options. Two  (2.2%) 
of patients had a bleeding history, and because of the fear of 
bleeding repetition, patients rejected warfarin usage. Other 
55.4% of the patients’ reason could not be obtained. On the 

Table 1: Patient’s clinical data

Variable n (%)
Gender

Male 44 (47.8)
Female 48 (52.2)

Arterial hypertension 80 (87)
Diabetes mellitus 16 (17.4)
Smoking 53 (67.6)
Hyperthyroidism 5 (5.4)
Paroxysmal atrial fibrillation 23 (25)
Persistent atrial fibrillation 29 (31.5)
Permanent atrial fibrillation 40 (43.5)
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other hand, 38 (41.3%) of them were using warfarin, but they 
were out of effective therapeutic range or not in a regular 
follow‑up. Totally, 58.7% (n: 54) of 92 patients were not on 
warfarin therapy despite they had an indication. As a paradox 
due to the hesitate of physician or patient, 7.2% of 54 patients 
were using clopidogrel + acetylsalicylic acid and 51.5% only 
acetylsalicylic acid therapy [Table 3].

The mean HAS‑BLED score was 2.39 ± 0.97. Sixty (65.2%) 
patients had a HAS‑BLED score <3. The mean CHA2DS2‑VASc 
score was 3.68 ± 1.71 [Table 2].

The mean ejection fraction was 53.96% ±11.6%, the mean left 
atrial diameter was 44.27 ± 6.2 mm, and the mean GFR was 
93.4 ± 31.9 mL/min [Table 2].

The CHA2DS2‑VASc score distribution was 1 in 9 (9.8%) patients 
and ≥2 in 83 (90.2%) patients. In 7 patients with a CHADS score 
of 0, CHA2DS2‑VASc score was calculated, it was found between 
1 and 5. Seven patients without OAC indication according to the 
CHADS score got an indication for OAC usage according to 
the CHA2DS2‑VASc score. Furthermore, only 2 patients in ≥2 
CHA2DS2‑VASc score were female.

Moreover, as the most impressive result of our study, 
eighteen (19.5%) patients had a new stroke > 24 hour after 
the current stroke that defined as recurrent stroke. There was 
no hemorrhagic event for our cohort.

Our mean follow‑up period was 1157 days.

Discussion

AF is the most frequent arrhythmia in the general population. 
Its prevalence increases by aging and reaches to 3.7%–4.2% 
in 60–70 years and increased to 10%–17% after 80 years.[10]

Currently, most feared complication of AF is stroke. Stroke 
risk can calculate with the CHA2DS2‑VASc score by the 
most accepted method. CHA2DS2‑VASc score of congestive 
heart failure, hypertension, diabetes, vascular disease, age of 
65–74 years, and sex (female) is 1 point, and the score of stroke 
and age ≥75 is 2 points.[6] Risk of stroke decreases markedly 
with effective OAC therapy in AF patients with high risk for 
stroke.[11] Cerebral ischemia associated with nonvalvular AF 
is over 7% annually.[12] Current guidelines and studies suggest 
NOACs to warfarin because of superior effects of NOACs.

A meta‑analysis based on NOACs treatment showed, 19% reduced 
stroke or systemic embolic events, a decrease in hemorrhagic 
stroke and total mortality rate was 10%, but gastrointestinal 
bleeding events were more frequent of NOACs compared with 
warfarin.[13] On this way the superiority of NOACs compared 
with warfarin and by the easier access to NOAC compared to the 
past, today, NOACs have increased in popularity as a first choice 
inappropriate nonvalvular AF patients. 2016 ESC Guidelines 
suggest as class internal auditor recommendation that when oral 
anticoagulation is initiated in a patient with AF who is eligible 
for a NOAC (apixaban, dabigatran, edoxaban, or rivaroxaban), 
a NOAC can prefer to a Vitamin K antagonist.[6]

Studies show that effective OAC treatment is often at low 
rates, and stroke prophylaxis in high‑risk patients became a 
challenge.[14]

From the past to recent days, the unique oral anticoagulant 
therapy has been possible with warfarin. Warfarin is a sufficient 
anticoagulant, but because of the warfarin’s narrow therapeutic 
range, it is hard to anticoagulate patients with effective dosages, 
and also, under the third of them had a warfarin dosage in 
the effective range. Due to this situation, traditional warfarin 
therapy of patients with AF could not be reduced the risk of 
IS.[14] However, NOAC became accessible since 2012, and 
reimbursement agency started to repayment since 2013.

About 25% of AF patients are associated with stroke 
risk, and the prognosis of stroke due to AF is worse than 
non‑AF strokes because of comorbid diseases.[15] The rate of 
recurrence of stroke is also higher.[16] Wang et al. reported that 
all NOACs had lower thromboembolic and bleeding events 
but not on all‑cause mortality.[17] In our study, 19.5%  (n: 
18) of nontreated 92 patients with AF had an IS episode on 
follow‑up. If we could add patients without follow‑up or 
unreachable on record, these IS events were getting probably 
more frequent. The most important factor that increases the 
cost of stroke in the acute period is hospitalization. Costs 
are significantly higher in patients with AF, because in these 
cases, the stroke became more severe due to concomitant 

Table 2: Study’s echocardiographic, biochemical 
laboratory, and atrial fibrillation scoring values

Variable
Age (year) 70.6±11.8
Hemoglobin (mg/dL) 12.2±1.7
Glomerular filtration rate (mL/min) 93.4±31.9
Serum creatinine (mg/dL) 0.80±0.18
CHA2DS2‑VASc score 3.68±1.71
HAS‑BLED score 2.39±0.97
Left ventricular ejection fraction (%) 53.96±11.6
Left atrial diameter (mm) 44.27±6.2

Table 3: Data of patients with ineffective or none usage 
of warfarin

Variable n (%)
Patient without warfarin therapy

Clinicians’ option
Clinicians’ option, reason unknown 12 (13)
Clinicans’ option, high HAS‑BLED score 1 (1.1)

Patient’s refusal
Patient’s refuse, reason unknown 39 (42.4)
Patient’s refuse, bleeding story 2 (2.2)

Patients with warfarin therapy
Ineffective INR

Using warfarin but ineffective INR 12 (13)
Using warfarin but no follow‑up 26 (28.3)

INR: International normalized ratio
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comorbidities.[18] Hence, in the lights of these data, the costs 
of NOACs can be more cost‑effective than ineffective range 
warfarin therapy.

Our study’s mean age was 70.62 ± 11.8 years. These data are 
similar with other studies, but we had higher rates for female 
patients (52.2%) than other studies.[19]

Our mean HAS‑BLED score was 2.39 ± 0.97 and paroksismal AF 
was 25%. This is similar with Methavigul and Methavigul data.[20]

In our study, we found that mean CHA2DS2‑VASc was 
3.68 ± 1.71; these data are similar with Lee at al.’s study.[21]

According to a meta‑analysis of randomized controlled trials 
by Costello et al., NOACs had lower stroke rates compared 
with warfarin.[22] In our study, we found that 92  (74.8%) 
patients (38, [41.3%] of these patients were on ineffective oral 
anticoagulation therapy and 54 [58.7%] patients were not on 
anticoagulant therapy) were at risk of stroke due to lack of 
appropriate treatment and also 18 patients had an IS. If NOAC 
usage was started before 2012–2013, these patients could be 
protected against ischemic events. This situation is important 
for the patients’ life and also for the costs.

Conclusion

AF is the most common arrhythmia and stroke risk is more 
frequent for AF patients compared to patients without AF. 
OAC therapy is recommended for patients with high stroke 
risk. The most common OAC therapy is warfarin over the 
decades. OAC therapy significantly decreases the risk of 
mortality, morbidity, and stroke, which means why this therapy 
is especially important for OAC patients.

Inadequate and incomplete use of warfarin therapy significantly 
increases the stroke, stroke‑based mortality, hospitalization 
rate, and economic costs. In our study’s data, if NOACs could 
be available before 2012 in Turkey, 74.8% of our cohort would 
be under the effective anticoagulation and 19.5% of accessed 
patients would not have a stroke, as a maximum rate.

Limitations
Major limitation of our study is being retrospective and data’s 
limitations in the hospital records. Furthermore, unwanted 
biases could not be excluded because accessible recorded 
patients were included.
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