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Abstract 

Atrial fibrillation (AF) and heart failure (HF) are some of the most common cardiovascular pathologies of our century. These 
two pathologies can frequently coexist, raising particular diagnostic and therapeutic problems. Patients with AF and HF have 
a high thromboembolic risk, which justifies the indication of long-term anticoagulant therapy. Vitamin K antagonists 
(acenocoumarol) have long been the only oral therapeutic option for the prevention of embolic events in this category of 
patients. However, the great variability of their anticoagulant effect, with the necessity of monthly monitoring of the 
coagulation parameters, led to the search of newer therapeutic options, with a more predictable effect and reduced side 
effects. Modern therapeutic alternatives, such as non-vitamin K oral agents (dabigatran, rivaroxaban, apixaban, edoxaban), 
have appeared. In this study, we aimed to evaluate the role of oral anticoagulant therapy, especially non-vitamin K, in 
managing patients with both pathologies. 
 
Rezumat 

Fibrilația atrială (FA) și insuficiența cardiacă (IC) reprezintă unele dintre cele mai frecvent întâlnite patologii cardiovasculare 
ale secolului nostru. Cele două patologii pot frecvent coexista, ridicând probleme deosebite de diagnostic și tratament. 
Pacienții cu FA și IC au un risc crescut tromboembolic, care justifică indicația de tratament anticoagulant pe termen lung. 
Antagoniștii de vitamina K (acenocumarolul) au reprezentat multă vreme singura opțiune terapeutică orală pentru prevenția 
evenimentelor embolice la această categorie de pacienți. Variabilitatea crescută a efectului lor anticoagulant, care impune 
necesitatea monitorizării lunare a acestuia, a condus la căutarea unor noi clase de medicamente anticoagulante, cu un efect 
terapeutic mai previzibil și efecte secundare mai reduse. Au apărut astfel alternative terapeutice moderne, ca anticoagulantele 
orale non-vitamina K (dabigatran, rivaroxaban, apixaban, edoxaban). 
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Introduction 

Atrial fibrillation (AF) and heart failure (HF) are 
two major cardiac pathologies, with increasing 
prevalence over the past decades [4, 16] and high 
mortality [10]. 
These two pathologies can frequently coexist [26], 
raising particular diagnostic and therapeutic problems. 
Patients with AF and HF have a high thrombo-
embolic risk, which justifies the indication of long-
term anticoagulant therapy. Substantial progress was 
made during the last years in stroke prevention for 
AF, this being reflected in the recent international 

guidelines recommendations. So far, this is the 
main therapeutic target in these patients [3, 12]. 
However, only a small amount of data is available 
and there are only a few publications [9] and 
recommendations on the anticoagulant treatment in 
patients with AF in HF. 
Acenocoumarol, a vitamin K antagonist (VKA), 
has long been the only oral anticoagulant option in 
preventing embolic events. Modern therapeutic 
alternatives, non-vitamin K oral anticoagulants 
(dabigatran, rivaroxaban, apixaban, edoxaban) have 
shown some advantages over "classical” anticoagulant 
medication [11, 18, 19, 25]. 
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New oral anticoagulants (NOACs) represent one of 
the most important drug discoveries of our century 
[6]. These drugs are the outcome of understanding 
the treatment of pathological coagulation. Unlike 
VKA, which tackle the coagulation as a whole, 
NOACs target the appropriate molecules of the 
coagulation mechanism [8]. Understanding the 
pharmacological implication of the molecule [15] 
and the physiological substrate of their specific 
target represent the cornerstone of a superior drug.  
Unlike VKA, NOACs have a predictable therapeutic 
response [20], rapid onset of action, few drug 
interactions and no requirement for regular coagulation 
monitoring. 
One of the most feared complications when using 
anticoagulants is the risk of haemorrhages [21]. In 
most studies, NOACs proved to be superior to 
VKA for prevention of stroke and systemic 
thromboembolism, with reduction in intracranial 
haemorrhage rates. Struggling efforts were made so 
that NOACs could enter in the therapeutic arsenal 
of patients with thromboembolic risk, the relative 
high cost being a limiting factor for their 
widespread use. The therapy with these drugs is 
implemented in daily practice based on the 
recommendation of the current guidelines, results 
of the randomised controlled trials (RCTs) and 
“real-world data” extracted from several important 
registries [19]. One of the main advantages of 
NOACs is a simplified therapy with fixed doses 
and no need for coagulation monitoring [23]. 
Choosing the right NOACs for each patient remains 
one of the most challenging problems of current 
clinical practice for a physician. NOACs have 
captured the interest of physicians since their 
emergence [24]. 
The aim of the study was to analyse the prescription 
of oral anticoagulant therapy, especially NOACs, in 
patients with atrial fibrillation and heart failure. The 
study aimed to evaluate whether there are differences 
and/or similarities between patients with permanent 
atrial fibrillation and chronic heart failure, who 
have been prescribed NOACs or VKA for the 
prevention of thromboembolic events. 
 
Materials and Methods 

Study population  
We conducted an observational, descriptive, 
retrospective study among adult patients who have 
been discharged from the Emergency County 
Clinical Hospital of Oradea, Romania with the 
diagnosis of permanent AF and chronic HF. We 
evaluated a total of 718 patients consecutively 
discharged from the Cardiology Clinic of the 
Emergency County Clinical Hospital of Oradea, 
Romania, from January 2014 to December 2017. 
The main inclusion criteria in the study was the 

concomitant diagnosis with permanent AF and 
chronic HF (with reduced or preserved ejection 
fraction). 
Since all the patients enrolled in the study had 
permanent AF and chronic HF, they achieved at 
least 1 point in the CHA2DS2-VASc score (clinical 
prediction score for estimating the risk of stroke in 
patients with atrial fibrillation) [10]; thus, according 
to the current European Society of Cardiology 
guidelines, all of them had an indication for 
anticoagulant treatment. 
We divided the patients into two groups, depending 
on their anticoagulation therapy (used for prevention 
of thromboembolic events). The first group included 
patients who were using VKA (acenocoumarol) and 
the second group included patients under treatment 
with NOACs.   
Evaluation, data acquisition 
The data were obtained from the patient's medical 
records; the clinical relevant information, as well as 
their treatment (during hospitalization and at discharge), 
were recorded. The international normalised ratio 
(INR) is a standardized laboratory test used to 
assess the anticoagulant efficacy of VKA.  
AF and HF were diagnosed and classified as defined 
by the European Society of Cardiology (ESC) and 
the European Heart Rhythm Association. Arterial 
hypertension was defined based on clinical history or 
the use of anti-hypertensive medication at admission. 
Diabetes mellitus was diagnosed if the serum 
glucose level was greater than 126 mg/dL (at two 
measurements), the value of glycosylated haemoglobin 
(HbA1c) was greater than 6.5%, or the patients used 
oral antidiabetic agents or insulin. The diagnosis of 
chronic kidney disease was determined by a 
creatinine clearance (calculated by the modification 
of diet in renal disease (MDRD) formula) of less 
than 60 mL/min/1.73 m2. Ischemic or haemorrhagic 
stroke was certified by cerebral computed tomography 
(performed during hospitalization or in the emergency 
department) and neurological evaluations. Patients 
who met the inclusion criteria, but died within the 
specified observation interval, were also included in 
the study. 
The current research has been conducted in 
accordance with the ethical principles set out by the 
Helsinki Declaration and Good Clinical Practice 
Recommendations and was approved by the 
hospital’s Ethics Committee.  
Statistical methodology of the data  
All statistical analyses were performed using a 
statistical analysis software. Results are presented 
as mean ± standard deviation (SD) (for numeric 
variables) or percentages. Continuous normal 
distribution variables were reported as mean and 
SD. The categorical variables were reported as 
percentages. Continuous variables were analysed 
for normalization and compared using the Student t 
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test; they were expressed by mean and standard 
and/ or median deviation. The correlation degrees 
(r) between the studied parameters were evaluated 
by calculating the Pearson correlation coefficient. A 
p < 0.05 limit value was considered statistically 
significant. Intergroup comparisons were performed 
using either the Chi-square test or the one-way 
ANOVA method, to evaluate to what extent the 
differences between the independent and dependent 
variables are statistically significant. Later, we 
tested the assumptions (controlling the independent 
variables) using the multinomial logistic regression 
method, to identify the direct effects and potential 
mistaken effects.  
 
Results and Discussion 

During the 4 years of the study, 718 patients with 
AF and HF were included, of whom 463 patients 
used VKA (acenocoumarol) and 255 patients 
received anticoagulation treatment with NOACs. In 
the NOACs group, 104 patients received 
dabigatran, 102 patients’ apixaban and 49 patients’ 
rivaroxaban, as seen in Figure 1. 
 

 
Figure 1. 

Patients’ anticoagulation treatment 
 

In the first group, the mean age was 73.12 ± 10.867 
years, compared to the NOACs group, where the 
mean age was 71.63 ± 11.278 years. In the first 
group, no significant sex related - differences could 
be noted compared to the second group, in which 
we observed a slight male predominance (56.86%).  
INR values were measured for patients in the first 
group. Only 39.95% had an INR within the 
recommended range, most patients (60.05%) failing 
to maintain the INR within the therapeutic target 
(INR 2-3). This is most probably due to the fact that 
the values of the INR may be influenced by many 
factors (drugs, certain food, and medical conditions), 
requiring frequent dosage adjustments and close 
monitoring. 
In the second group of patients, treated with 
NOACs, we noticed a slight preference in prescribing 
dabigatran (40.78%) and apixaban (40.00%), compared 
to rivaroxaban (19.22%). Dabigatran is the first 
NOAC introduced in Romania and the high 
percentage of patients using it, in the present study, 
is possibly due to the physicians’ confidence and 
experience with this drug. Apixaban, the latest 
NOAC introduced in Romania, has also recorded a 
higher percentage compared to rivaroxaban. 
In addition to anticoagulant treatment, patients 
received treatment for the underlying disease. The 
most prescribed medications were: diuretics, gastric 
protectors, acetylsalicylic acid, beta-blockers, iron 
supplements, angiotensin converting enzyme inhibitors 
(ACEI), statins, digoxin and other antiplatelet 
agents (clopidogrel, prasugrel, ticagrelor). In Table I, 
the prescribed medication at discharge is listed. 

Table I 
Medication prescribed at discharge in the two groups 

Medication prescribed VKA (n =) NOACs (n =) p 
ACEI 210 116 0.001 
ARB 129 59 0.098 

Diuretic 427 160 0.000 
Beta blockers 252 125 0.095 

Digoxin 239 51 0.000 
Statins 242 132 0.017 

Calcium channel blocking agents non-dihydropyridines 126 52 0.026 
dihydropyridines 15 2 0.001 

Acetylsalicylic acid 95 95 0.000 
Protons pump inhibitors  308 102 0.000 

Flecainide 1 14 0.000 
Amiodarone 139 89 0.104 

Trimetazidine 65 29 0.185 
Anxiolytics 29 36 0.000 

Iron supplements 14 22 0.001 
Theophylline 110 28 0.000 

Other antiplatelets 37 57 0.000 
Hepatoprotectors 29 7 0.026 

Central α-blockers 40 7 0.001 
Vasodilators 74 16 0.000 

VKA: vitamin K antagonists; NOACs: non vitamin K oral anticoagulants; ACEI: angiotensin converting enzyme inhibitors; 
ARB: angiotensin II receptor blockers. 
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For the group using VKA, the most prescribed 
drugs were: diuretics, proton pump inhibitors, 
statins, digoxin and ACEI. As expected, the most 
common drugs prescribed with NOACs were: 
diuretics, statins, beta-blockers, ACEI and proton 
pump inhibitors. Patients treated with VKA 
received more frequently treatment with proton 
pump inhibitors than those treated with NOACs, 
this reflecting most probably the prescribing 
physicians’ fear of gastrointestinal bleeding in 
patients treated with VKA. 
The current study explored the real life oral 
anticoagulant treatment in a targeted group 
population, in a clinic from the North-Western 
region of Romania. The population group included 
subjects from all age groups, equally distributed 
according to gender.  
The association of AF and HF is a topic that has 
raised the interest of researchers and medical 
community over the time, AF being common in 
patients with HF. The complex profile of patients 
who present both pathologies is of particular 
interest [24, 25]. To our knowledge, although an 
important subject, there has not been any study to 
evaluate the in-hospital and out of hospital 
treatment in this specific group population, in a 
representative population group from Romania. 
The epidemiological similarities between AF and 
HF are explained, at least in part, by shared risk 
factors, such as high blood pressure, diabetes 
mellitus, chronic kidney disease, ischemic heart 
disease and valvular disease [14]. Pathogenic 
mechanisms in AF and HF include neuro-hormonal 
alterations, oxidative stress, fibrosis, and maladaptive 
hemodynamic and pressure-related changes [1]. 
The data from the current study regarding sex-
related differences and age are similar with those 
found in the literature [17].  
As stated in the European registries [3], there is a 
high variability across European regions regarding 
the prescription of NOACs, clearly outlining the 
implementation gap of current guidelines 
recommendations, which prefer NOACs over VKA 
[9, 22]. In an earlier analysis of the European AF 
registry, patients from the Southeast Europe were 
less likely to be treated in accordance with the 
guidelines [2,7]. 
In our study, the most prescribed NOACs in 
patients with AF and chronic HF were dabigatran 
(the first NOAC released in our country) and 
apixaban (the last released). Our findings are 
somewhat in contradiction with other important 
studies [5,13], that have found dabigatran [5] and 
rivaroxaban [2] as the most prescribed NOACs. 
The new therapeutic perspectives in anticoagulant 
treatment reveal new opportunities, broaden the 
therapeutic horizon, thus increasing the life 
expectancy and improving the quality of life of 

these patients. The thrombo-prophylaxis with AVK 
in patients with AF is limited by the suboptimal 
control of INR. As recommended by the current 
guidelines [9], both groups of patients in our study 
received treatment of their underlying disease.  
 
Study limitations 

The limits of the study derive from its retrospective 
nature. The study was not designed to assess the 
efficacy and safety of NOACs versus AVK in 
patients with AF and HF, but to offer some insights 
from the clinical practice about the current trend 
regarding the anticoagulant treatment in Romania. 
 
Conclusions 

An important percentage of patients with AF and 
HF, under treatment with VKA, were not optimally 
controlled (INR outside the therapeutic range), being 
at risk both for thromboembolic and haemorrhagic 
events. It is important to be aware of the fact that 
the association of HF in patients with AF may 
increase the likelihood of an inadequate anti-
coagulation when using AVK, with suboptimal time 
in the therapeutic range. NOACs are challenging the 
traditional anticoagulant agents in a large majority 
of patients, due to their efficacy, fixed dosing 
regimens, more stable therapeutic window, and 
decreased risk of bleedings [19]. 
The integrated approach should be the cornerstone 
in the management of patients with permanent AF 
and HF. Anticoagulant therapy should be centred 
towards individual patient rather than general 
population. In the future, there is a possibility that 
NOACs will dramatically change the way patients 
with AF and HF are treated. 
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